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APPENDIX 2.1A 

TSP & SO> CONCENTRATIONS AT STATIONS 1, 2, AND 3 

(MARCH 1977 - DECEMBER 1978)



6 TABLE A-1 Page 1 of 5 

TSP AND SO9 CONCENTRATLONS@ AT STATIONS 1, 2 and 3 

(MARCH 1977 - DECEMBER 1978) 

TSP TSP TSP S02 
YEAR DATE STATION 1 STATION 25 STATION 35 STATION 1} 

1977 March 29 10 — — -—~ 

April 04 4 -— — — 

16 31 -— —_ _ 

19 3/7 -- —_ — 

22 9 -- -— —_ 

25 5 -— -- _— 

28 9 -— —_ —_ 

May Ol 59 — — -— 

O04 50 _— — — 

07 10 — — —_~ 

10 25 — — -— 

13 53 — _ — 

16 44 —_ —_ —_ 

19 37 —_ _— - 

© 22 50 — _ — 

25 31 -— —_— — 

28 3/7 —— —_ —_ 

31 1/ -- —_ —_ 

June Q3 24 — — — 

Oo 9 -—- — -- 

O9 ll — — —_ 

12 ll — _— —_— 

15 26 —_ — -- 

18 15 -— -- — 

21 25 — — -- 

2/ 31 — — -— 

30 15 -— — -- 

July 03 31 — — -~ 

06 65 — —_ — 

O09 ll —_— — — 

12 16 — -— -— 

15 15 — -- -— 

18 19 - — — 

21 11 — | —_— -_— 

24 29 -— — — 

2/ 18 -- —_— — 

30 15 —_ —_ -- 

© 
7 aAConcentrations represent 24-hour samples and are expressed in yg/m3. 

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



TABLE A-1 (continued) Page 2 of 5 © 

TSP TSP TSP 509 YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1} RO STATION 30 STATION 15 
1977 August O02 14 — — -— 

05 28 -- — _— 
08 19 -- — — 
1l 22. — — _ 
14 12 — — — 
17 1] — —~ _— 
20 25 — —_ _— 
23 12 -— | -- ~~ 
26 46 — _ — 
29 16 -— —_ -— 

september Ol 13 -_— -- — 
ey 22 -— _—~ — 
07 14 — —~ — 

October Ol 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 — —— 17 
30 25 — -~ 12 

December 03 5 -— —_— 12 
06 10 _ ~~ 12 : O9 9 ~~ ~~ 12 
12 38 — -- — 
15 14 — — 12 
18 19 -~ — 12 
21 6 -~ _— 12 
24 ll — — 12 
27 9 —~ —~ ~ 0] — — — @
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© TABLE A-1 (continued ) Page 3 of 5 

TSP TSP TSP 502 

YEAR DATE STATION 1 STATION 25 STATION 3D STATION 15 

1978 January 02 8 -— -— -~ 

05 9 ~- — 12 

1l — — — 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 g 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 1] 10 12 

18 21 21 20 12 

21 13 12 12 12 

24 9 : 7 y 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 

ll 26 25 47 12 

4 ll 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 S02 YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1b me STATION 3D STATION 1D 
1978 May 02 22 10 10 12 05 99 14 46 12 08 18 14 17 12 ll 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 Ol 18 23 23 12 04 21 21 29 12 07 _— 26 60 12 10 _ 65 73 12 13 8 8 35 12 16 4) 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 ll ll 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-1l (continued) Page 5 of 5 

TSP TSP TSP 502 
YEAR DATE STATION 1 STATION 26 STATION 3b STATION 15 Ee EEN TAL LON LE 

1978 september 02 44 39 30 12 
05 30 32 36 12 
08 38 17 12 12 
ll 31 22 29 12 
14 -— 8 7 12 
17 9 9 10 12 
20 6 13 ll 12 
23 23 18 23 12 
26 7 27 29 12 
29 27 2/ 26 12 

October 02 2/7 25 2/ 12 
05 13 31 14 _ 
08 ll 12 ll 12 
11 30 29 30 12 
14 7 1l 7 12 
17 33 23 23 12 
20 77 61 71 12 
23 43 9 ll 12 

@ 26 25 9 10 12 
29 21 21 21 12 

November Ol 45 30 38 12 
04 22 17 44 12 
O07 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 ll —_ 
25 9 9 8 — 
28 14 15 17 _— 

December Ol 13 14 13 —_ 
O4 16 19 19 -- 
O07 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 ll _ 
31 — — — —
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APPENDIX 2.1B 

OPTICAL MICROSCOPY AMBIENT AIR PARTICULATE SAMPLES 

(TABLES B-1 THROUGH B-24)



Job No. VS3 71-642 

| Client Caos 
TABLE B-1 | | 

.OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst WPS 
Site No. ; Date Analyzed AlR2S TC . 
Date Sampled H/ 16/77 
Concentration of TSP 2 Lie v3 | 

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

Minerals 

SS 2% 
Quartz 

Calcite 

Iron Oxides 

© Clays 

Combustion Products <I% O “Te 

Coal Dust 

Coal Soot 

Fly Ash 

Biological 17 Te SES 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

’ B-]1



Job No. KS 37-C4x 7 

Client _Eyvon - TABLE B-2 | 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 7 

Sample Identification Analyst GICK 
Site No. 4 _ | Date Analyzed z lg [7¥ 
Date Sampled SLUT? 

{ Concentration of TSP oY he lin 3 | } 
o 

Particulate Type Percent of Total area Percent of Total Area Comments 
Less than 30 Lm. 30 Um and greater 

Minerals Os 
IS F 10% 

Quartz 

Calcite 

Iron Oxides 
© Clays 

, 

Combustion Products }% 10% 

Coal Dust 

Coal Soot 

Fly Ash 

Biological 1% EXT 

Pollen 
i in Spores Mest belli ancl’ 

Trichomes 4 | 
Wood Fibers Dreetewer 

Miscellaneous 

B-2



| Job No. 8637-042 

| Client lExyewn 
TABLE B-3 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst 

Site No. | Date Analyzed AlARz 

Date Sampled s//6/77 

Concentration of TSP i nc Jin 

Particulate Type Percent of Total Area Percent of Total Ared Comments 

Less than 30 m__. 30 Um and greater 

Mi 1 ; inerals Zz 1% G 7. | 

Quartz 

Calcite 

| Iron Oxides 

© Clays 

Combustion Products Z/1% O To 

Coal Dust 

Coal Soot 

Fly Ash 

Biolog: 33% Pillen sued Phot iological IT Debris 

Pollen 57% Cottenweed Seed Tree Hares 
Spores er Balsam Poplar Catkins 

Trichomes 

Wood Fibers 

Miscellaneous 

B-3



| Job No. _ ¥¥77-C42 

Client Patan 
TABLE B-4 

: 

' OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst WOK | Site No. 
Date Analyzed RL RATE _ Date Sampled 5/3; / 77 

| Concentration of TSP LZ Ag hry 3 

Particulate Type Percent of Total Area Percent -of Total Area Comments Less than 30 Wm. 30 Um and greater 
} 

Niall Minerals 1% 37% = 

Quartz 
Calcite 

Iron Oxides 
© Clays 

Combustion Products £17 ON 

Coal Dust 

Coal Soot 
: Fly Ash 

Biological IT% 45% 

Pollen 

Spores 
Trichomes 

Wood Fibers 

Miscellaneous 

B-4



Job No. eK3 ] -042 

Client [=xve ts 
TABLE B-5 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst GL 
Site No. { Date Analyzed 2/22/7Y 
Date Sampled 6-15-77 eats fs 
Concentration of TSP 26 dg lus? 

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

Minerals - 
]°To I{ Te 

Quartz 

Calcite 

Iron Oxides 

© Clays 

Combustion Products 4) O To 

Coal Dust 

Coal Soot 

Fly Ash 

Biological [434 772 

Pollen dy f 1() 4, 
Spores (et iy) marek » 
Trichomes 

Wood Fibers 

Miscellaneous 

B-5



7 Job No.  &837-C4HZ 

| Client Exxon 
| TABLE B-6 oo 

~ OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst RRB 
Site No. / Date Analyzed 2/22/75 . 
Date Sampled 6/3¢e[77 
Concentration of TSP og | a3 | 

Particulate Type Percent of Total Area Percent of Total Ared Comments 
Less than 30 km | 30 Um and greater 

Minerals 7 
5 Te 7 To 

Quartz 

Calcite 

Iron Oxides 
© 

Clays 

Combustion Products 37, 0 ‘7 | | 

Coal Dust 

Coal Soot : 
Fly Ash 

Biological AO Te SE 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-6



| Job No. ¥K37-OHe 

Client Exyeu 
| TABLE B-7 : 

- OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst G& 
Site No. l Date Analyzed 3/3/73 
Date Sampled V/itlT7Z 

Concentration of TSP _ & ous Jin 3 

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

Minerals Quarte , ce Lt e 

4 3To OF, 
Quartz and tvace of 
Calcite clay. 
Iron Oxides 

© Clays 

Combustion Products </ % O Te 

Coal Dust 

Coal Soot 

Fly Ash 

Biological 3T7e LU. F, “jrace oF weed 

{ ‘5 

Pollen Fiber 
Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

Note: This Samp le take ducing dusty ” cond tiens 

Fem ueuvby red censtructron, 

B-7



Job No. _$63]-04K | 

Client Ey aus 
TABLE B-8 | 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES oo 

Sample Identification Analyst 

Site No. | Date Analyzed x IE 
Date Sampled F/12177 | | 

Concentration of TSP Le ne fw3 | 
J : 

Particulate Type Percent of Total Area Percent of Total Area Comments 
Less than 30 bm_ - 30 Um and greater 

Minerals 

20% AIT 
Quartz 

Calcite 

Iron Oxides ©} 
Clays 

C Combustion Products L 1% O Ip 

Coal Dust 

Coal Soot 

Fly Ash 

Biological ]4% Al. Ge 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-8



| Job No. 573 7 -C4D 

Client Fxyon 
TABLE B-9 | 

- OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst | A} 
Site No. i Date Analyzed RR J/ARI7 | 
Date Sampled T/A A4/T7 : 
Concentration of TSP ay ing, Lvs 

Particulate Type Percent of Total area Percent of Total Ared Comments 
| Less than 30 Um. 30 Um and greater 

Minerals / + 7 33% 

Quartz 

Calcite 

Iron Oxides 

© Clays 

Combustion Products </%, OCR 

Coal Dust 

Coal Soot 

Fly Ash 

Biological 51% OTs 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-9



Job No. 9837-042 

Client [Exxen 
TABLE B-10 | | 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES - 

Sample Identification Analyst Dk | 
Site No. j Date Analyzed 2/22/7y¥ 
Date Sampled S/S /T7 | 
Concentration of TSP xa aug Oe) | 

Particulate Type Percent of Total Area Percent of Total Areq Comments 
Less than 30 Um - 30 tm and greater 

Minerals FO O To 

Quartz 

Calcite 

Iron Oxides 

Clays © 

Combustion Products SH 0 °Te | 

Coal Dust 

Coal Soot 

Fly Ash 

Biological 544% FR Te 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-10



Job No. £37 -C4R2 

Client E XXOW 
: TABLE B-1l . 

~ OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst Ad. 
Site No. / Date Analyzed aALRRITSY 
Date Sampled ¥//17/77 

Concentration of TSP Mg fin ® 
7 

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

Mi 1 | inerals / On, 0b C7, 

Quartz 

Calcite 

Iron Oxides 

© Clays 

¢ 
Combustion Products O% Oe 

Coal Dust 

Coal Soot | 

Fly Ash 

Biological 36% ¢ 3 % 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-11



7 Job No. OK 27 C42 

Client Exxeu 
TABLE B-12 - | 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst ( 
Site No. i | Date Analyzed 2Al22/78 
Date Sampled ¥/29/77 | 
Concentration of TSP LE ng fou | 

Particulate Type Percent of Total Area Percent of Total Area Comments 
, Less than 30 tm .~ 30 bm and greater 

Minerals A, OC 

Quartz 

Calcite 

Iron Oxides 

Clays | © 

Combustion Products OD O% | 

Coal Dust 

Coal Soot 

Fly Ash | 

Biological 73% REP 

Pollen 

Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-12



| Job No. _ €€37-CH2 
Client E XK ou 

: TABLE B-13 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst OL 
Site No. | Date Analyzed AL2E17T8 | Date Sampled le /4/77 
Concentration of TSP ns lg lia 3 

( 

- Particulate Type Percent of Total area Percent of Total Ared Comments 
Less than 30 tm. 30 Um and greater 

Minerals A 

Quartz ( ).. i and! DC Calcite 4S /o GG % A 
Iron Oxides smal amount 

@ | Clays 
of haul. 

Combustion Products 
Notley seo 

Coal Dust JAE 
Coal Soot 7 xE /e 17Tc 
Fly Ash 

Biological 

Pollen — | 4 o> 
Spores b fo i 
Trichomes 

Wood Fibers 

Miscellaneous 

B-13



Job No. £3 / ~C43 

Client ___Exyom | TABLE B-14 | 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 7 

Sample Identification Analyst 5 
Site No. | | Date Analyzed 3/i 
Date Sampled lefRALTT | | 
Concentration of TSP La Lg jas 

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

Minerals 

Mesrl ertz 

Calcite SID Hd 7, end celerte. 
Iron Oxides @} 
Clays 

Combustion Products 

Coal Dust 15% O fp 
Coal Soot 7 
Fly Ash 

Biological Trace of 

tol hays ye stellute vy 
Pollen RM C ie aad trrchemes Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-14



| Job No. SX¥3 ek rs 

Client __Fxyen 
TABLE B-15 

| ~ OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst 
Site No. Date Analyzed S/1/ 7s 
Date Sampled 

Concentration of TSP t] ug lwn3 

/ 

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

Minerals 

Quartz G2% Mestly 
Calcite e clays 
Iron Oxides 

© Clays 

Combustion Products - 

Coal Dust fT Ok 
Coal Soot 

Fly Ash 

Biological | . 
Trace trichomes 

Pollen L % 
Spores 17, OF. 
Trichomes 

Wood Fibers 

Miscellaneous 

B-15



Job No. 6937-042 

Client _Eyyon 
TABLE B-16 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst i) 

Site No. | | Date Analyzed 3/i 
Date Sampled i Jai /77 | 
Concentration of TSP jj; : ra Lea? | 

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

Minerals 

| Quartc , calcite, 

Calcit 76% 10% (cle Calcite “ KL fe and clay 
Iron Oxides 

Clays S} 

Combustion Products 

Coal Dust Ie OTe 

Coal Soot 

Fly Ash 

Biological 

Pollen 1% OF, 
Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B- 16



| Job No. 9537-042 

Client Exxen 

TABLE B-17 

~ OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst QP 

Site No. / Date Analyzed 3/3/78 . 

Date Sampled Iz 14/77 . 

Concentration of TSP 1 ug lin 3 

Particulate Type Percent of Total Area Percent of Total Area Comments 
Less than 30 bm | 30 Um and greater 

Minerals 

Ci — 

Quartz 7% oS To lrace ttn 

Calcite Dy. oF guert® or exi'des 
Iron Oxides Particles ¢ ; 

: dio meter, , 

Combustion Products 

Coal Dust 17: OF, 

Coal Soot 

Fly Ash 

Trace cf animal 
Biological lrace Ch anim 

; hav Like McCrtie 

Pollen Al % Oe plate 54 vat 
Spores . 

Trichomes hair, 
Wood Fibers 

Miscellaneous 

B-17



| Job No. — §837- C42 | 

' Client Exxen 
TABLE B-18 TT | 

~ OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst | 
Site No. } Date Analyzed S/ 3/78 oe Date Sampled tR/AAS TI 7 
Concentration of TSP Lf ua m3 | 

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

Minerals 
| 

é Mesth Quartz T/C OV. | y quart 

Calcite and celcite 
Iron Oxides 

© Clays 

Combustion Products 

Coal Dust 376 OZ 
Coal Soot 

Fly Ash 

Biological 

Pollen OF OT 
Spores 

Trichomes 

Wood Fibers 

Miscellaneous 

B-18



Job No. KK 27-042 

| Client FE xxen 

TABLE B-19 

| OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES 

sample Identification Analyst OMSL 

Site No. i Date Analyzed (HI4/l 72 
Date Sampled L/S/7T8. 

Concentration of TSP L Ms hind 

Particulate Type Percent of Total Area Percent of Total Area Comments 
_Less than 30 Um. 30 tm and greater 

Minerals 

Quartz l% 31% Trace Shale 
_ Calcite . | | 
Iron Oxides 

© Clays 

Combustion Products 

“7 
C " - 

Coal Dust RL To OD> Secoh 

Coal Soot | 

Fly Ash 

Biological Trace Wood 

Pollen Fibur und 

‘ 4 . | Spores OD 35° RX Cetten Fiber 
Trichomes 

Wood Fibers 

Miscellaneous 

B-19



Job No. KR 3 1-O4n : 

Client Exxoy 
TABLE B-20 | 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES | 

sample Identification Analyst QPP 
Site No. { Date Analyzed _ ¢ /)4/7¥ 
Date Sampled [{23/ 7K : 
Concentration of TSP Ah spin? | 

J 

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

Minerals Mamerous portreles less than 
4 fn Q t | owe , teo sunall to deal 

uartz _ . | , 
Calcite uel included in the ceunt belev. 

Iron Oxides 

Clays 7% 0% ® 

Combustion Products 

Coal Dust On 
fe c 

Coal Soot 3 . Oe 
Fly Ash 

Biological 

Pollen ve 
Spores Of 63% 
Trichomes | 
Wood Fibers Ure Fyheyvs 

Miscellaneous 
. 

B-20



Job No. S537 -O42 

Client FE XK OL 
TABLE B-21 

OPTICAL MICROSCOPY 
| AMBIENT AIR PARTICULATE SAMPLES 

Sample Identification Analyst OWE 

Site No. | Date Analyzed CGLIY 17K 
Date Sampled Rf[tOf TK | 
Concentration of TSP nm? 

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

Minerals 

Quartz Quel 2 aad 
Calcite Celerty 
Iron Oxides 6 To O Te 

© Clays 

Combustion Products 

Coal Dust 36 To O 2s Goo 
Coal Soot SO 

Fly Ash 

Biological 

Pollen Oo OZ, 
Spores 
Trichomes 

Wood Fibers 

Miscellaneous | 

B-21



Job No. SES 7-O4L 

Client Evo 1 
TABLE B-22 : 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES | 

Sample Identification Analyst GORA 

Site No. | Date Analyzed elif l7¥ 
Date Sampled ALIAS [7S 

Concentration of TSP ¢@% Lue fy 3 | 

Particulate Type Percent of Total Area Percent of Total Area Comments 
Less than 30 Lm__- 30 tm and greater 

Minerals 

Quartz 

; Calcite ~ SC Cle 5 

Iron Oxides 43 To 5 6"lo 4 

Clays © 

Combustion Products 

Coal Dust (O°? | O°. 
Coal Soot : 

Fly Ash 

Biological Trace of colt 

: df weeel Pollen me . Gat | 

Spores C ke Of E bers 
Trichomes 

Wood Fibers 

Miscellaneous 

B-22



| Job No. B83 7-CY2 

Client Exxon 
TABLE B-23 

OPTICAL MICROSCOPY 

AMBIENT AIR PARTICULATE SAMPLES | 

Sample Identification Analyst APF 
Site No. ( Date Analyzed C/Id LTS 
Date Sampled 3/tL1[74 
Concentration of TSP (Baca fn 3 

Particulate Type Percent of Total Area Percent of Total Area Comments 
Less than 30 tm {| 30 Um and greater 

Minerals | 

Quartz é | O Y 

Calcite | “fo O 
Iron Oxides 

© Clays 

Combustion Products 

Coal Dust 3% 4Y7 % St 
Coal Soot 
Fly Ash 

Biological 

Pollen 

Spores x To 477. Yaced Fibers 

Trichomes 

Wood Fibers 

Miscellaneous | 

B-23



Job No. 6327-049) 

_ Client xx in 
TABLE B-24 

OPTICAL MICROSCOPY 
AMBIENT AIR PARTICULATE SAMPLES 

sample Identification Analyst CnyZ 
Site No. / Date Analyzed CLIDL TE 
Date Sampled 3 / a7 / 7K | 
Concentration of TSP Lt ug Len? | 

Particulate Type Percent of Total area Percent of Total Ared Comments 
Less than 30 Mm. | 30 Lm and greater 

Minerals 

Quartz | 
Caicite | 7 To | Hf Ty Clays 
Iron Oxides 
Clays 

© 

Combustion Products 

Coal Dust C O° 
Coal Soot 7 Je | O /o 
Fly Ash 

Biological 

Pollen 

, / Spores C Tr 49 7 Weel Fibes 
Trichomes 

| 
Wood Fibers 

Miscellaneous 

B-24



> LIST OF APPENDICES 

Number Title 

2.24 PARTICLE SIZE ANALYSES AND CLAY MINERAL ANALYSES 

2.28 BORING LOGS



APPENDIX 2.2A 

PARTICLE SIZE ANALYSES AND CLAY MINERAL ANALYSES



U.S. STANOARO SIEVE SIZE 
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CLAY MINERAL ANALYSES



cy . SF Michael Wahl 
© GEOLOGIST - MINERALOGIST 

. . TH PLACE 
HOME: 904-378-7020 | 

GAINESVILLE. FLORIDA 32601 OFFICE: 904-392-2231 

| September 5, 1978 

Mr. Lonnie Norman 
DAMES & MOORE 
1550 Northwest Highway 
Park Ridge, Illinois 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 

e 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.



. | 2. 

| ‘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. 

All 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% l- part-in-ten 

Illite = 43% 4+ parts-in-ten 

Chiorite = 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-in-ten 

| Illite = 4% l- 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 

Illite = 22% 2+ parts-in-ten 

Chlorite = 12% 1+ part-in-ten | 

Kaolinite = 4% l- part-in-ten 

( Crystallinity of chlorite is moderate ) 

Non-clay minerals - Quartz - Very abundant 

Feldspar - minor 

Calcite - minor 

eo Sample DMB - 1 #5 | 

| Montmorillonite = 28% 3- parts-in-ten 

Illite = 32% 3+ parts-in-ten 

Chlorite = 34% 3+ 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 - 1 #10 @ 

Montmorillonite = 44% 4+ parts-in-ten 

Illite = 26% 3~ parts-in-ten 

Chlorite = 22% 2+ parts-in-ten 

Kaolinite = 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 © 

Illite = 29% 3- parts-in-ten 

: Chlorite =, 08% 6- parts-in-ten 

( Crystallinity of chlorite is moderate ) 

Non-clay minerals - Quartz - Very abundant 

; Feldspar - moderate



© Sample DMB - 5 #2 

Montmorillonite = 45% 4-5 parts-in-ten 

Illite = 40% 4 parts-in-ten 

Chlorite = 12% 1+ part-in-ten 

Kaolinite = 3% l- part-in-ten (Trace) 

( Chlorite is moderate to poorly crystallized ) 

| Non-clay minerals = Quartz - Very abundant 

Feldspar - abundant 

Sample DMB - 5 #19 | 

© Montmorillonite = 36% 4- parts-in-ten : 

Illite = 28% 3- parts-in-ten | 

Chlorite = 27% 3- parts-in-ten 

Kaolinite = 9% l- 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 

Illite = 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 

Illite = 47% o- parts-in-ten 

Chlorite = 17% 2- parts-in-ten 

Kaolinite = 6% l- 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 

Illite = 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 | 

| Illite = 36% 4- parts-in-ten 

Chlorite = 40% 4 parts-in-ten 

Kaolinite = 9% l- part-in-ten 

( Chlorite is moderate to poorly crystallized ) 

| Non-clay minerals = Quartz - Very abundant . 

Feldspar - Moderate 

| Dolomite - Minor



a Sample DMB - 14 #12 , e 

Montmorillonite = 83% 8+ parts-in-ten 

Illite = 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 @ 

Illite = 24% 2+ parts-in-ten 

Chlorite = 28% 3- parts-in-ten 

Kaolinite = 5% l- part-in-ten | 

( Crystallinity of chlorite is moderate ) 

Non-clay minerals = Quartz - Very abundant 

Feldspar - Abundant



® Sample DMB - 20 #6 

| Montmorillonite = 71% 7+ parts-in-ten 

Illite = 13% 1+ part-in-ten 

Chlorite = 10% 1 part-in-ten 

Kaolinite = 6% l- 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 — 

Illite = 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 = 31% 4- parts-in-ten 

Illite = 37% - 4- parts-in-ten 

| Chlorite = 21% 2+ parts-in-ten 

Kaolinite = 5% 1- part-in-ten — 

(Crystallinity of chlorite is moderate ) | 

Non-clay minerals = Quartz - Very abundant 

| Feldspar - Moderate 

Dolomite - Moderate | 

Sample DMB - 19 #4 , 4 | © 

Montmorillonite = 51% 5+ parts-in-ten | 

illite = 21% 2+ parts-in-ten 

Chlorite = 24% 2+ parts-in-ten 

Kaolinite = 4% 1l- part-in-ten 

(Crystallinity of chlorite is moderate) 

Non-clay minerals = Quartz - Very abundant 

Feldspar - Moderate : 

Dolomite - Minor



Il. 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: —. } "La LS tf 

| | F. Michael Wahl Ph.D.
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Sample DmMA-1 4.2 Location LI ps'ceatsy es 

1. Glycolated Slide 

| A. Montmorillonite (5°) | | 

o_O Gt 
3 

B. Illite (8.8°) | | 

| S2 43 4 

C. Chlorite-vermiculite. 
and Kaolinite (12.5°) 

36 4e 3 

D. Mixed layered | 
material | 

2 | 

II. Relative % Kaolinite and Chlorite 

E. Chlorite (25.3”) Ul _ fi Zof C_ 3g 

Kaolinite (24.9°) c 19 % of C G 
2 

III. Crystallinity of Chlorite NU nd ear .__2t nleks Orie Ta lLined | 

IV. Summary Parts in 10 

Montmorillonite g yA {- 

Illite 73 ‘4 Ys : @ 

Chlorite 39 % Y- | 

Kaolinite Q % L— | 

Mixed layered % |



@ Sample DMA =-4 IY Location VA) psc gt D hgl 

1. Glycolated Slide 

A. Montmorillonite (59) | 

eG LY 
3 

| B. Illite (8.8°) | 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) 

Ly (5~ 22 < 

D. Mixed layered 
material 

2 

Il. Relative % Kaolinite and Chlorite 

: E. Chlorite (25.3°) oo (2 %of C_ fy 

Kaolinite (24.9°) L 32 % of C g 
2 

| III. Crystallinity of Chlorite oer 

IV. Summary — Parts in 10 

| Montmori 1 lonite- LY 4 ) + 

@ Illite Y % {- (Tone) 

| Chlorite [yy % [+ 

Kaolinite & he __{> 

Mixed layered eC ee



Sample DMA -LF # [ Location Nee ygi 

1. Glycolated Slide | 
e 

A. Montmorillonite (5°) 

FG CG 
3 

B. Illite (8.8°) | 

___ ae : 

C. Chlorite-vermiculite, - 

and Kaolinite (12.5°) 
pe 

D. Mixed layered | | 
material : 

2 

II. Relative % Kaolinite and Chlorite 

E. Chlorite (25.3°) o 724 eof C fg | 

Kaolinite (24.9°) 2 aot % of C y | 
2 | 

III. Crystallinity of Chlorite M oder 

IV. Summary | | Parts in 10 

Montmorillonite G 4 %5 6 +4- 

Illite 42 % 9+ 

Chlorite L2 % [t- @ 

Kaolinite gy % a 
| 

Mixed layered % |



@ Sample ___ Mgrs * Location Wh pee ateyie 

1. Glycolated Slide 

A. Montmorillonite (59) 

GO age 
3 

B. Illite (8.8°) 

— _ 34 3g 

C. Chlorite-vermiculite, 

| and Kaolinite (12.5°) 

—_—____— 47 = _Fo * 

D. Mixed layered 
material 

2 

II. Relative % Kaolinite and Chlorite 

FE. Chlorite (25.3°) 12 KL ZofC  9Y 

Kaolinite (24.9°) { [y % of C é 

| III. Crystallinity of Chlorite MN, dor o-7s 

IV. Summary — Parts in 10 

Montmorillonite: 2g %, 3 - 

@ : Illite | 3.3 % 3+ 

| Chlorite 3y % B+ | 

Kaolinite —_ f£ & _ fe 

Mixed layered _ ee



Sample __DMp=1 * vn Location __{Jysemusis 

1. Glycolated Slide | 

A. Montmorillonite (5°) 

Bh toe LY 
3 

B. Illite (8.8°) 

he 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) | 

D. Mixed layered | | , 

material 

2 | 

II. Relative % Kaolinite and Chlorite : 

E. Chlorite (25.3%) ly 23 ZofC 99 

Kaolinite (24.9°) [3 279 % of C ¥ 

III. Crystallinity of Chlorite A acl we pape 2 Lfe Ll Cc Palins ‘a 

IV. Summary Parts in 10 | 

Montmorillonite ay % Aj + 

Illite 2h % 2- | @ 

Chlorite Mp 22% 3+ : 

Kaolinite | 3 %, = | a 

Mixed layered o



e Sample DMB -2 *y Location dpe oul Sia 

1. Glycolated Slide 

A. Montmorillonite (59) 

: COG LIQ 
3 

B. Illite (8.8°) | 

ee 13 44 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) 

A 4 ¢ 6 

D. Mixed layered 
material | 

2 

| II. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) g Loe % of C Sx 

Kaolinite (24.9°) 2 | % of C Qo 
| 2 

| III. Crystallinity of Chlorite thy of vec =< 

IV. Summary ~ Parts in 10 

Montmorillonite: 13 2, [+ 

© Illite 29 % 3- 

Chlorite get L- | 
Kaolinite Ap ee 

Mixed layered ee



Sample Dug-s 2 Location t/t seo a $002 | 

1. Glycolated Slide 

A. Montmorillonite (59) 

YC 
3 

B. Illite (8.8°) 

| 66 Yo 2 

C. Chlorite-vermiculite, | - 
and Kaolinite (12.5°) 

324 (x 3 

D. Mixed layered , 
material . 

| D 

II. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) Z $0 % of C L2 

Kaolinite (24.9°) uf 26 % of C 2 
2 

III. Crystallinity of Chlorite MA al <r we Te Za fF = 

IV. Summary | Parts in 10 

Montmorillonite A % Ys 

Illite Yo % y @ 

Chlorite 12 » (+ 

Kaolinite 2 % (—__Traca. 

Mixed layered %



e Sample Dmeg-< + 1g Location lace mt tiee 

1. Glycolated Slide 

A. Montmorillonite (5°) 

| SI 27 ZL % 

| 3 

B. Illite (8.8%) 

18 12 % 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) 

Q7 32 ‘0 

D. Mixed layered 

material - 

2 

| Il. Relative % Kaolinite and Chlorite 

E. Chlorite (25.3%) 7 24 % of C 29 

Kaolinite (24.9°) 5 24 % of C g 
2 

| III. Crystallinity of Chlorite Mpdor | 

IV. Summary Parts in 10 

Montmorillonite 6 % 4 - 

© Illite 2% % 7- 

Chlorite 211 % 7- 

Kaolinite | F 0 j- 

. Mixed layered % ee



Sample DAB-G tt | Location Lads se nat Stat 

1. Glycolated Slide 
e 

A. Montmorillonite (59) 

tii GG he CLD 
3 

B. Illite (8.8°) , | 

et 

C. Chlorite-vermiculite, 

and Kaolinite (12.5) 

D. Mixed layered 
material 

2 | | 

II. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) g TV % of C ly 

Kaolinite (24.9°) o 24 % of C — 
2 

III. Crystallinity of Chlorite MA ede cow? 

IV. Summary — Parts in 10 

Montmorillonite- DN % T+ 

Illite d % {[- | 

Chliorite IF % 2 — @ 

Kaolinite a % [- : 

Mixed layered | %



rs Sample DAB - 2 #3 : Location lides aatStal 

1. Glycolated Slide | 

A. Montmorillonite (5°) 

oo YG Ly 
3 

B. Illite (8.8°) , 

a 44 _4q_ 

C. Chlorite-vermiculite, 
‘and Kaolinite (12.5~) 

23 22 3 

D. Mixed layered 

material | 

2 

II. Relative % Kaolinite and Chlorite 

E. Chlorite (25.3%) 4 23 of C 749 

Kaolinite (24.9°) 3 24 % of C Y 
2 

III. Crystallinity of Chlorite AL. gall a -¢ _Z. Bass 

IV. Summary , Parts-in 10 

Montmorillonite $0 * 2 

© Illite | i [- 

Chlorite 19 % 2- 

Kaolinite ig Re 

| Mixed layered BO



Sample DMB=!e #7 Location Wise oars pal 

1. Glycolated Slide 

A. Montmorillonite (5°) 

aC 
3 

B. Illite (8.8°) , 

—_— | —__ of _4o  * : 

C. Chlorite-vermiculite, | 
and Kaolinite (12.5°) 

D. Mixed layered 
material 

, A 

| 2 | | 

II. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) “2 SZ Zof C_ 39 

Kaolinite (24.9°) 4 fy Loft 

III. Crystallinity of Chlorite AY od ce 

IV. Summary — Parts in 10 | 

Montmorillonite- Lk % [+ 

Illite Yo % gy © 

Chlorite 39 % | | 

Kaolinite l % Ee 

Mixed layered % ee |



ee”. DMB-s #7 Location WW iseomti 

1. Glycolated Slide 

A. Montmorillonite (5°) 

tsi LG 

3 

B. Illite (8.8°) 

| [3 % 1 

C. Chlorite-vermiculite, | 

and Kaolinite (12.5°) 

1G 49 ‘3 

D. Mixed layered 

material . 

| 2 

Il. Relative % Kaolinite and Chlorite 

E. Chlorite (25.3°) G Sf» tof C_ Ya 

Kaolinite (24.9°) 4 lg %4 of C q 
2 . 

III. Crystallinity of Chlorite MA oe le rate, Zig | 

IV. Summary Parts in 10 | 

Montmorillonite (& % (+4- | 

@ Illite he % Ly - 

| Chlorite YO % uf 

Kaolinite ge fe 

Mixed layered I —



Sample Dag - 14 # 2 Location lebisc mad 35 ; 

1. Glycolated Slide 
@ 

A. Montmorillonite (5°) 

iC GY 
3 

B. Illite (8.8°) 

on ya LI 

C. Chlorite-vermiculite, 
and Kaolinite (12.5°) 

D. Mixed layered 
material 

2 | 

II. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) % of C Trace 

Kaolinite (24.9°) | % of C 
2 . 

III. Crystallinity of Chlorite 

IV. Summary — Parts in 10 

Montmori1lonite- £3 %, Kt 

Illite (7 ” 2 

Chlorite tr. + | | @ 

Kaolinite % 

Mixed layered



@ Sample DMB ay Location __WJrge gasses 

1. Glycolated Slide 

A. Montmorillonite (59) 

Ye 
| 3 

B. Illite (8.8°) 

——___—. | 22 f _a2y 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) | 

_ fpr 

D. Mixed layered | 

material 
) 

; : 

Il. Relative % Kaolinite and Chlorite 

E.. Chlorite (25.3°) 19 Sf ~ofC Fx 

Kaolinite (24.9°) g | ley % of C § 

III. Crystallinity of Chlorite Mn of er 7-2 

| IV. Summary Parts in 10 

Montmorillonite Y 2 yA Uy 

Chlorite | _ 2K % 7- 

Kaolinite og 

Mixed layered oe



Sample Dma- 17 *¢ : Location A (Seoul Spat 

1. Glycolated Slide 
© 

A. Montmorillonite (5°) 

fe a 
3 

B. Illite (8.8°) 

__ ag 8D 

C. Chiorite-vermiculite, | 

and Kaolinite (12.5°) 

: IQ eg 

D. Mixed layered 
material 

2 

Il. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) g So %of C2 

Kaolinite (24.9°) 4 Jn % of C x 
2 . 

III. Crystallinity of Chlorite aol. ep: | 

IV. Summary Parts in 10 

Montmorillonite: IT 4, 4f- 

Illite 37 of q- 

Chlorite Qh 2 2 t ® 

Kaolinite f ys [- 

Mixed layered %



e”. DM B- 19 ity Location LS cc ngttees 

1. Glycolated Slide 

A. Montmorillonite (59) 

a LEB 
: 3 

B. Illite (8.8°) 

C. Chlorite-vermiculite, 

and Kaolinite (12.5°) 

D. Mixed layered 
material 

2 

Il. Relative % Kaolinite and Chiorite , 

E. Chlorite (25.3°) ff Ke- tof C 14 

Kaolinite (24.9°) q Ls % of C | 
. 2 

III. Crystallinity of Chlorite AP es 

IV. Summary Parts in 10 

Montmorillonite S| to 5S + 

@ Illite = % o2_+ 

Chlorite 19 % 2 + 

Kaolinite 4 % [- | 

Mixed layered ee ee



Sample _DmMB-2p “~64 Location _ Whscaatieg 

1. Glycolated Slide | 

A. Montmorillonite (59) | 

GG 
| 3 

B. Illite (8.8°) | 

LE (3 % 

C. Chlorite-vermiculite, . 

and Kaolinite (12.5°) 

: 23 le * 

D. Mixed layered _ 
material | 

20 

Il. Relative % Kaolinite and Chlorite | 

E. Chlorite (25.3°) é 63 ZofC 4 

Kaolinite (24.9°) a : 377 % of C £ 
2 | : 

III. Crystallinity of Chlorite Maderayiae Ts Poe 

IV. Summary — Parts in 10 | 

Montmorillonite. VN 4, ]+ 

Illite L3 % (+ @ 

Chliorite LO % ! 

Kaolinite b % j- | 

Mixed layered * ee



Sample DMB-2) “2 Location ——s AA ee use 

; 1. Glycolated Slide 

A. Montmorillonite (5°) 

OH fl 
3 

B. Illite (8.8°) 

—_____—_ 43 —-_ 4g 

C. Chlorite-vermiculite 

and Kaolinite (12.5~) 

_ 32 me 

D. Mixed layered 

material 
| 

| 2 

Il. Relative % Kaolinite and Chlorite 

FE. Chlorite (25.3°) ¥ / we % of C 3¢ 

Kaolinite (24.9°) Q % of C OQ 

III. Crystallinity of Chlorite OO sabes ago Tn ly bob 

IV. Summary Parts in 10 

Montmorillonite IP % Pn 

Illite Y¢g % S- 

@ ~Chlorite 7L % “y — 

Kaolinite el ee 

Mixed layered _ ee



APPENDIX 2.2B 

BORING LOGS 

JS



@ BORING LOGS 

DAMES & MOORE 

Boring Logs Number of Sheets 

DMA-1 1 
DMA-3 1 

, DMA-4 1 
DMA-5 1 
DMA-6 1 
DMA-/7 J 

DMA-10 ] 
DMA-12 1 
DMA-13 l 
DMA-14 1 
DMA-16 1 
DMA-17 1 

DMA~-18 ] 
DMA-19 1 
DMA-20 ] 

DMA-22 ] 

DMA-27 | 2 

DMA-27A ] 

DMA-29 1 
DMA-29A l 

© DMA- 30 ] 

DMA-31 1 
DMA-32 ] 

DMA-32A 3 
DMA-33 2 
DMA- 34 l 

DMA-35 1 
DMA-36 ] 
DMA-37 1 
DMA-38 1 
DMA- 39 1 

DMA-42 1 

DMA-43 1 
DMA-44 ] 
DMA-45 1 

DMA-46 1 
DMA-47 1 
DMA-48 ] 
DMB- 1 1 7 

DMB-1A 2 

DMB-2 2 

DMB-3 1 
DMB-4 2 

, DMB-5 2 
DMB-5A 2



® : DAMES & MOORE 

(continued) 

Boring Logs Number of Sheets 

DMB-6 2 

DMB-7 2 

DMB-8 ] 

DMB-9 4 

DMB-9A ] 

DMB-10 2 

DMB-11 2 

DMB-12 2 

DMB-13 ] 

DMB-14 2 

DMB-15 2 

DMB-16 2 

DMB~-17 2 

DMB-18 2 

| DMB-19 3 . 

DMB-20 ] 

DMB-20A 2 

DMB-21 1 

DMB-22 2 

DMB-23 2 

© DMB~-24 l 
DMB-25 2 

DMB-26 2 

DMB-27 2 

DMB-28 2 

DMB-29 2 

DMI-1 2 

DMI-2 2 

DMI-3 2 

DMI-4 3 

DMI-5 2 

DMI-7 4 

DMI-8 4 

DMI-9 2 

DMS-1 2 

DMS-2 3 

DMA-22B 2 

DMC-1 1 

DMC-2 © J 

DMC-3 ] 

DMP-1 ] : 

DMP-2 1 

DMP-3 1



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. | : 

oa “INDICATES THE DEPTH OF STANDARD PENETRATION TEST 
(2.0' 0.D. SPLIT SPOON SAMPLER). 

%o1 @ 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 

3} g INDICATES DEPTH OF SAMPLE OBTAINED WITH A DAMES & 
MOORE TYPE U SAMPLER (3.25'' 0.D., 2.42'' 1.D. SPLIT | 
SPOON SAMPLER) . 

& INDICATES DEPTH FO DISTURBED SAMPLE. 

1 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 1S NECESSARY 
FOR A PROPER UNDERSTANDING OF THE NATURE OF THE 

" SUBSURFACE MATERIALS. 

EXXON MINERALS COMPANY, U.S.A. 
| CRANDON PROJECT 

KEY TO LOG OF BORINGS @



2 
- 9S 

x me . 
zp «pe ee 08 15 > SURFACE ELEVATION 1637.96 Su 
a Sze » Tr. leuel 2s 2 & COORDINATES: N 113,660 € 2,272,030 ty 

- ly Sat joe fee [om fee joe ~ ~~ 
! Ae | gaat] Sat] ese] 2 TE zy | “ = a ee # 

0 7" 4 de S aX  symaols DESCRIPTIONS 
SILLS SM | par”. BROWN SILTY “AND VIM ORGANICS 

YELLOW ISH-BROWN AND GRAY MCT: LD FINE TO 
471105 5 & M=ZDIUM SAND; LOOSE . —/635 

aT LIGHT BROWNISH-GRAY FINE TO MEDIUM SILTY SAND 
5 | 20 § ‘ll WITH TRACE COARSE SAND AND GRAVEL; MEDIUM 

| i DENSE, NONCALCAREOUS 

| bt} 19 

| i | GRADING REDDISH-BROWN — 1630 

X-RAY 6.2 [127 26 m THUL! 
10 © sana IF d 

Hi 
i | — /625 

15 -P.c. 2.825 45 8 i | CRADING Whit (ATE SAND AND GAVEL; VERY 
APL DENSE 

GEE) sw 
| ty : -1620 Tait GRADES WITH BOU..UERS 

: 20 . 0 i 

25 Eh GRADING BROWN 
loove'a [RIF | 

Hl —/610 

3O Te. 100/5'a I tI 
Tati) 

7 If itl YELLOWISH-BROWN FINE TO MEDIUM GRAIN QUARTZ 
Faye SAND, SOME GRAVEL, TRACE SILT, catcareous, — /605 

3 if {I VERY DENSE 
5 5otia7 '70/9"a i fh 

| HH I HI — /600 

40 100/38 i HI SM 

HA 
© nk —/595 

BLS 
45 P.C. WGl7 4112 100/4"a i 

ae 
ee YELLOWISH-BROWN MEDIUM GRAINED Quartz sanp, — /9I9O 

50 SIDE TRACE COARSE SAND AND GRAVEL, VERY DENSE, 
00/5" iii: NONCALCAREOUS , 

cucp SP 

| EE — 1985 
55 100/5"a wee 

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. | 

© SHEET 1 OF 1 

1/79 | DAMES & MOORE FIGURE B-|l



2 

= LIMITS rie = = lu 
=i «* B15 > SURFACE ELEVATION: 1647.51 x 
KS S23 > 23. z% — 8k COORDINATES: N 115,494 € 2,273,938 au 
Q xzWwa oe 2’, xe -2 oa © wd - we °F 1 35e| Se] 28a] "2 |: mS w ~ mp 8at) s24i5s*) SIs & 3 Ww 

0 ~" J* fe g a x SYMBOLS DESCRIPTIONS 
VLE Ol | BROWN FINE SAND WITH ORGANICS 
iF | =] ORANGISH-BROWN FINE TO MEDIUM SILTY SAND WITH 

39 8 Hk OCCASIONAL COARSE SAND, GRAVEL AND CoBBLes; ~~ /649D 
9.2 188 tH r DENSE 

ara 

5 THF 310 tH | 

5.4 127 46 tl { 
10 nl 

ARGH 
Hh | — 1635 
(eh 

15 SOW PKS 23 & a 

| old BLT # GRADES TO VERY DENSE 

tt yy e HOH | | — 
20 17/6" 0 Ht 

|) i GRADES WITH BOULDERS — /625 

HHI: 
25 REFUSAL 0 Hh | 

Ke — /620 
5 q eld . 

30 losve'a | | ‘|| 

ROK 
te 
db | | 

35 l0O/s'R | l 
iil 
HH —/610 
AHI 

40 100/4"8 rel 
HH it i — /605 
|: 1H GRADING GRAY 1SH-BROWN 

45 _ teove'a EOIED 

BORING COMPLETED AT 45.0 FEET ON 3-11-77. 
PIEZOMETER INSTALLED ON 3-11-77. 
2 INCH PVC SLOTTED FROM 39.0 TO 43.0 FEET. 
GRAVEL PACK: 32.0 TO 45.0 FEET. 
GROUT: 0,0 TO 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 & MOORE FIGURE B-e ¢



ATTERBERG z 2 BORING DMA-4 rar 
= LIMITS ee 2 wy by ze] ce | <5. o8 |5 Su SURFACE ELEVATION 1612.03 Sy 

aw | zo | #52 /.. Te. TE. | ee] se So COORDINATES: N 111,425 € 2,280,847 tat 
- ne =" - Uo . | qey° 5 | aie] S3e|25e] 2 [3 2& w 

@ O 7 a te S ack SYMBOLS DESCRIPTIONS 

BROWN SILT WITH SOME FINE TO MEDIUM SAND AND 
CLAY; TRACE COARSE SAND AND FINE GRAVEL; — /6/Q 

. MEDIUM STIFF, NONCALCAREOUS 

X-RAY 17.118 1 8 ML GRADES WITH INTERBEDDED SILTY FINE TO MEDIUM 
5 FSa,Ha SAND LAYERS; LOOSE 

| —/605 
Orit 

7.4 4139 26 w RI BROWN SILTY FINE TO MEDIUM SAND WITH SOME 
JO {SA.PH 11314 COARSE SAND AND FINE GRAVEL, TRACE SILT, 

COLOR Ii tI MEDIUM DENSE, SLIGHTLY CALCAREOUS 

iti 
if iI GRADES WITH OCCASIONAL coaRSE GRAveL ano © 4600 

ty COBBLE LAYER 
7.8 70 & si /5 LPC. tf i GRADING VERY DENSE, CALCAREOUS 

i —/595 | HR 
7.9 |126 on lt i} SM 

. 20 P.C, ict rH 

af i NUMEROUS COARSE GRAVEL AND COBBLE FRAGMENTS 
IT — /590 

100, ' " iP } A 

7-6-78 so in Hil . 25 ¥ re 
. 25.7' K. Hf 

| Ht — 1585 
95 @ aT 

30 P.C, 
- ! s bl J 

BORING COMPLETED AT 30.0 FEET ON 3-23-77. 
CASING USED TO A DEPTH OF 5.0 FEET. 
PIEZOMETER INSTALLED ON 3-23-77. v 
2 INCH PVC SLOTTED FROM 26.0 TO 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 & MOORE FIGURE B-3



> _ 

ATTERBERG = ek BORING DMA-5S SS 
x LIMITS * = = eR Tse | «be oS > w SURFACE ELEVATION 1639.82 Stu 

aw =o gic o, |e fu |2e* o = COORDINATES: N 115,380 € 2,282,390 ws 
=e -— vw > 

ae Saat] seeiose) & 33 Mw 
O « z 3 eX SYMBOLS: DESCRIPTIONS 

BROWN CLAYEY SILT TRACE SAND; MEDIUM 
\ ML STIFF, NONCALCAREOUS 

53/10 @ GRADES WITH 6-24" COBBLES AND BOULDERS 

THY BROWN FINE SILTY SUBROUNDED QUARTZ SAND WITH __ pega 
5 Ta Pit SOME COARSE SAND AND FINE GRAVEL; MEDIUM | 

: fh | DENSE, SLIGHTLY CALCAREOUS 
b J G 

SA 9 8 a GRADES WITH OCCASIONAL COARSE GRAVEL AND 
|. { COBBLE LAYER . 

/0 | | — 1630 

ae : i 

fp dah 80/7"s ft GRADES DENSE TO VERY DENSE, CALCAREOUS 

20 i ; —/620 

i GRADING LIGHT BROWN 
90/6" 8 HHT . 

25 i |  —/615 | 

HAR SM 
10.7 4120 MO Ha GRADES WITH SHALE FRAGMENTS 50 . iO'@ | COBBLES GRADES OUT; OCCASIONAL GRAVEL LAYER 1 

a 
150 HI 

: ef fe i 7 

0: i 
50/0"0 i | . : 

40 4 i — /600 
Ik H 

it | GRADES OCCASIONAL CLAYEY SILT LAYER; HARD 
8.8 *o5 a hh : 

45 fea —/595 | 

it 
[bla 

9.3 ¥ 56/5" ft i 50 sera Ltt — /590 

BORING COMPLETED AND GROUTED TO 50.0 FEET ON 
~24-77, 

CASING USED TO DEPTH OF 8.0 FEET. 
| GROUND WATER LEVEL. NOT RECORDED, 

EXXON MINERALS COMPANY, U.S.A. 
. CRANDON PROJECT 

LOG OF BORING DMA. 5 

SHEET 1 OF 1 @ 

1/79 . DAMES & MOORE FIGURE B-4



= . _ S 
ATTERBERG = 2 BORING DMA-6 ne 

= LIMITS . = wy by xR ise | «5. : > SURFACE ELEVATION 1716.95 Sy | 
a xe sec o, |e. Je |te* oN COORDINATES: N 115,450 E 2,285,290 at 

or Ss.pl Bae ce 
ae S834) 354] 52" & 33 " 

0 “fz g au SYMBOLS DESCRIPTIONS 
WH HHHHI M QRANGISH-BROWN TO BROWN CLAYEY SILT WITH SOME 

L FINE SAND, COARSE GRAVEL AND COBBLES; MEDIUM_ 
123 is P i STIFF I17N5 

if Hf ORANGISH-BROWN TO BROWN FINE TO MEDIUM SILTY 
HSA SAND; WITH TRACE FINE TO COARSE GRAVEL ANO 

5 fF i SOME COBBLES; MEDIUM DENSE, NONCALCAREOUS 

SA,P.C. oe 7 25 22 8 i it CLAYEY SILT POCKET AT 7.0 FEET —/710 
a HERTS 8.1 7/6 8 ENT REDDISH-BROWN FINE SILTY SAND WITH TRACE FINE 

/O Ht A TO COARSE GRAVEL; VERY DENSE, SLIGHTLY , 
| HH CALCAREOUS 

| HE —/705 
. I Kel GRADES WITH COBBLES, CALCAREOUS 

SA, PH 7.2 13% 25/9" 6 ff | 
15 Fesotor AH 

P {Pi4 Ce HH 
a —/700 

HE SA,HA 7.0 [126 80 & ei 
: 20 Hi 

Ha it — /695 
1 I " a 25 50/0"0 i Ht NUMEROUS COARSE GRAVEL ANO COBBLES 

| 1 Hi 
INE 

BORING COMPLETED ANO GROUTED TO 30.0 FEET ON 
: ~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 | OF 1 

1/79 DAMES 8&8 MOORE FIGURE B-5



| . > . 

ATTERBERG . “ BORING DMA- 7 Se : 
al ly 

r~ | «ow | «= LIMITS of S. SURFACE ELEVATION 1583.81 Sy 
nh we <z?%u So 9° 

ty & 

aw | zo | gee]. le cL eee o & COORDINATES: N 112,880 £ 2,289,900 ws 
- ne —* cc Ow - a, ly 

0 27 ye de 8 s-is-77 a SYMBOLS DESCRIPTIONS 

4 | q OL BLACK SILT WITH ORGANICS AND TRACE CLAY, ROOTS 
0.8’ DH OL AND WOOD FRAGMENTS; SOFT , 

5 @ YELLOWISH-BROWN SILTY VERY FINE SAND; LOOSE, 
. 3 @ NONCALCAREOUS — /580 

GRADES GREENISH-GRAY; LOCALLY TO FINE SANDY 
5 SILT 

Pe} EL 9 @ 
— /575 

/0 GRADES BROWN; LESS SILT; CALCAREOUS | 

3a GRAYISH-BROWN SILT WITH TRACE CLAY AND BROWN 1570 

15 DRIED MUD-CRACKED SILT STRINGERS AND VERY 
FINE SAND LENSES; SOFT, CALCAREOUS 

6 o GRADES WITH SILTY VERY FINE SAND; LOOSE —/565 

20 

yy dd 4a - 
—/560 

25 

Py dE 2a 
—/555 

30 

Ty dL 2a 
— /550 

35 

| 

ef) Eh aa | 
—/545 

4O , 

re BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND; 
43a SW SOME COARSE SAND AND FINE GRAVEL; TRACE — /540 

45 2 SILT; DENSE, CALCAREOUS 

BORING COMPLETED AND GROUTED TO 44,5 FEET ON 5-13-77. | 
CASING USED TO A DEPTH OF 13.5 FEET. 
GROUND WATER ENCOUNTERED AT APPROXIMATELY 0.5 FEET } 

DURING ORILLING. - 

i 
$ 
' 

i 

EXXON MINERALS COMPANY, U.S.A. : 
CRANDON PROJECT 

LOG OF BORING DMA- 7 

SHEET 1 OF 1 | © 

1/79 DAMES & MOORE FIGURE B-6 © .



z 
ATTERSERG : 2 BORING DMA-I0 Sp 

. x LIMITS te = ly 
ck feu 29 zu SURFACE ELEVATION 1593.58 Su 

qw wee | ote fe. [eet o COORDINATES: N 110,510 E 2,275,400 tut 
ping “ne =" » = Vw *5 aa ~d 

% @ «| ase] sa%l cory f o2 ™ 34 o ~ =- 

O ow ye de $ Pi DESCRIPTIONS 
[F HI DARK BROWN SAND WITH TRACE SILT 
Wat GRADES BROWN FINE SUBROUNDED QUARTZ SAND 

1 x3 g HUG WITH TRACE SILT; LOOSE, NONCALCAREOUS 
Le —/590 be BROWN SILT WITH TRACE CLAY AND FINE SAND; 

5 MEDIUM STIFF, NONCALCAREOUS 

. 23.599 %%5 g 

ML —/585 
10 34.4185 **3 8 

, Tris LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ — /5QO 
aase SAND WITH TRACE COARSE SANO AND FINE GRAVEL; 

15 roth DENSE, NONCALCAREOUS 
P.C, 5.7 |\i7 *%¥%39 @ fi::::} SP 

“v ee 1575 
. ig." TT a REDDISH-BROWN FINE TO COARSE SAND WITH SILT 

20 ety AND GRAVEL; MEDIUM DENSE, NONCALCAREOUS 
*% SFUtL 131 23 6 HH f 

RH 
25 RE | GRAVEL GRADING OUT 

P.C, 128 BG sm 
f r | 
Lid AP AE | — /565 

30 “x TG! 
lOO/eu I r I BECOMES CALCAREOUS 

bt 19 | bid] 

rR af t} 

Pond BROWN FINE TO COARSE SAND WITH GRAVEL TRACE StLT;/7O9 
35 28, VERY DENSE, CALCAREOUS 

P.C. 7.7 5 a Po 2 

“00° 3] —/555 
| 4O **oo/"a poe] SW GRADES WITH BOULDERS 

© 
0 : _— 1550 

45 oe 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. 
CRANOON PROJECT 

@ LOG OF BORING DMA. 10 

SHEET | OF 1 

/ | DAMES 8&8 MOORE FIGURE B-7



2 . 

- 
-_ Q . 

=z - 

ce T Ez fou vimirs a5 so SURFACE ELEVATION 1621.18 iy 

qu | zo | vie vo |e peut G COORDINATES: N 117,887 E 2,279,966 , tly 
wi Sr sea Oo Jor [om [ef a ~ 

< m [sae] S24 cor] fF 2 3 w 
= ae | 7~ - 

. 

O “7 48 Ue g aX symeBocs DESCRIPTIONS © 

ida REDDISH-BROWN FINE TO COARSE SAND WITH SILT = __ pon 
Hat AND GRAVEL; MEDIUM DENSE, NONCALCAREOUS 

1240114 2! & tk 

st 
9 7.0 $123 35 & Hh 

i | —/615 
f t ni 

10 7.6 4121 8 A aT 

ith BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND AND 
Ditty GRAVEL AND FINE TO MEDIUM SAND WITH GRAVEL; —/6/O 
Denn MEDIUM DENSE, CALCAREOUS 

15 ba [ray are fe | 
itt —/605 
itty GRADES WITH BOULDERS 

20 HE | 

8 _ =/600 
j00, ” vies 

14. 0)115 68 f-:::: GRADES VERY DENSE 
25 Stl 

niitt —/595 

y tists BOULDER FROM 28.0 TO 32.0 FEET 

30 ay Poe 
nh —/590 

rieetd BOULDER FROM 33.0 TO 35.5 FEET 

35 Dn 

ff pe mn Oe _ 40 oe 
ftitts —/580 

Pp po 12.4122 180 M Pri: GRADES TO COARSE METAMORPHIC SAND AND GRAVEL © 

45 Hitt | 

| BORING COMPLETED AT 45.0 FEET ON 3-24-77. 
PIEZOMETER INSTALLED ON 3-24-77. 
2 INCH PVC SLOTTED FROM 41.0 TO 45.0 FEET. 

: GRAVEL PACK: 35.0 TO 45.0 FEET. 
GROUT : 0.0 TO 35.0 FEET. 
GROUND WATER LEVEL RECORDED AT 29.3 FEET ON 7-7-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

| LOG OF BORING DMA.12 

SHEET 1 OF 1 © 

/7? DAMES & MOORE FIGURE B-8



=z - 

=p <5. Limits 63 > uy SURFACE ELEVATION 1554.66 Sug 
a Ms eze o TE, lee 3 4 COORDINATES: N 110,450 € 2,265,800 lu 

Be* [or [ee ox [es a! 
as o 133") 35*/ 52") 5 32 lu 

O ~ {* Je 3 7-12-73 @ We _ SYMBOLS DESCRIPTIONS 
x. BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND; 

SP SOME FINE TO COARSE GRAVEL WITH OCCASIONAL 
COBBLE; MEDIUM DENSE, NONCALCAREOUS (FILL) 

a BLACK FIBROUS SILTY ORGANICS WITH WOOD FRAGMENTS; 75 5/7 
5 —— VERY SOFT, NONCALCAREOUS 

—— GRADES BROWN 
5s SS GRADES GRAY; MORE SILT 

10 — DARK GRAY FINE TO MEDIUM SUBROUNDED QUARTZ SAND /945 
ef te eee: WITH COARSE SAND; LOOSE, NONCALCAREQOUS 

BE GRADES BROWN FINE SAND WITH SOME MEDIUM TO ' 
1 /5 96 seer COARSE SAND — 1/540 | 

|] dh |e 20 Cot TS atte —/§35 

Shih GRADES BROWN FINE TO MEDIUM SAND 

ef yyy BROWN SILT WITH TRACE CLAY AND VERY FINE SAND; 
OCCASIONAL FINE TO MEDIUM SAND LENSE; SOFT TO__ 

30 5 a ML | medium STIFF, CALCAREOUS 1525 

Lal BROWN VERY FINE TO FINE SAND WITH TRACE SILT; 
Botts LOOSE, CALCAREOUS 

35 SB ors — /520 

ef fy a 40 6 pis — /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. 
2 INCH PVC SLOTTED FROM 35.0 TO 39.0 FEET. 

45 GRAVEL PACK: 32.5 TO 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 & MOORE FIGURE B-9



> | | . S ATTERBERG F “ BORING DMA-14 St | 
LIMITS an = x ly eR 08 |5 So SURFACE ELEVATION 1601.88 Ta 

SG S Te | cel 5 gw COORDINATES: N 128,420 € 2,276,320 lu ta Or Fer jos |<s | 2" a a , & gat 334/55") 5 1k S 3 “ e214 z | & 
0 “Lt de | 3 aX syweots DESCRIPTIONS 

 YGA sc | BROWN CLAYEY FINE TO MEDIUM SAND WITH SOME 
, VE SILT; FINE ROOTS TO 0.5 FEET; MEDIUM DENSE —/6QQ 

F724 a BROWN MEDIUM SUBROUNDED QUARTZ SAND WITH TRACE 
es SH SILT AND COARSE SAND; MEDIUM DENSE, 

5 . SEN NONCALCAREOUS 

26M Beit: GRADES MEDIUM TO COARSE SAND; TRACE COARSE 
SEO gp GRAVEL AND COBBLE FRAGMENTS; SILT GRADES OUT _ /595 

(Bom lis: 
10 HE | 

ae FINE TO COARSE SUBROUNDED QUARTZ SAND WITH 9/990 
Oey: METAMORPHIC GRAVEL; WITH INTERBEDDED BROWN wag | EMS FINE TO MEDIUM SAND LAYERS; OCCASIONAL COBBLE; , 

15 ete DENSE, NONCALCAREOUS 
el ts | 

ee — /585 
cog GW ; 
Head SP : | 

20 66 @ Paes: 

ff Ed - _ 25 Diets BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND 
7 oP! WITH TRACE FINE TO COARSE GRAVEL; MEDIUM 

ttrtt: DENSE, CALCAREOUS 

SHIT —/575 
13 8 retsey GRADES LOCALLY SILTY VERY FINE SAND 

30 HE 
arate — /570 

IS: GRADES SOME CLAY 
35 

eres COMPLETED £ND GROUTED TO 35.C FEcT ON 
3-16-77. 
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 & MOORE FIGURE B-IO



| 

=z - 
. 

[zr <= LIMITS °8 | 5 .¢ > 4 SURFACE ELEVATION 1589.93 | in 

Q ly wie o fe wuel oa s> G “ COORDINATES: N 123,793 E 2,271,254 ly 

yy we [oe fee fos Jes 1o4Gs a ~ 

ae & | gaat] Select] & Te [te = ly 
~ a - - 

O 7 te fe 1 8 2X sywso.s DESCRIPTIONS 
Ls BROWN CLAYEY FINE SAND WITH SILT AND FINE TO 

A SC TOARSE GRAVEL; STIFF, NONCALCAREOUS Me is a Ke GRADES LIGHT BROWN SILTY FINE SAND 
aeien BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND WITH 
ning SOME FINE TO COARSE GRAVEL; OCCASIONAL COBBLE; 

5 sas MEDIUM DENSE, NONCALCAREQUS 1585 
16 @ Bir: WITH YELLOW SILT LENSE 

Sty) SP 

/0 SEE — 1580 
a BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND 

th WITH INTERBEDDED FINE TO COARSE SAND, GRAVEL 
ae AND COBBLE LAYERS; DENSE, NONCALCAREOUS 

15 30 # fe: —13575 area COARSE GRAVEL AND COBBLES GRADES OUT 
rete FROM 16.0 TO 19.0 FEET 

20 ssa bcc: BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND 1970 
PtH WITH INTERBEDDED FINE TO COARSE SAND, GRAVEL 
Sith AND COBBLE LAYERS; DENSE, CALCAREOUS 

25 Ora [i — 1565 

30 Omg FE — /560 

cng SP 

aT cw 
35 worn oer —/555 

¥ 25 Stith 
36.30 aA" RB sins: 

150 are 

" of | “ 

" of | 50 Whang FEES — 1540 

oe BROWNISH-GRAY FINE TO COARSE SUBROUNDED SANO 
20 8 WITH FINE TO COARSE GRAVEL; OCCASSIONAL COBBLE; 

175 Sarr VERY DENSE, CALCAREOUS 

55 79° 9°, 204 — /535 
. yo of OW 

eae 
150 00 6 60 

/y" v9 .o gq — 1530 

BORING COMPLETED AT 60.3 FEET ON 3-17-77. 
CASING USED TO A DEPTH OF 9.0 FEET. 

65 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 | 

1/79 DAMES & MOORE FIGURE B-I|



> an 
~ 9 

rag 

tp | <e tims os |S Sy SURFACE ELEVATION: 1563.95 Su Qa | xe or. [sued es 8 COORDINATES: N 106,565 € 2,275,547 iy 
= - ag oa 

we | oF 33x| sax| 23x] "2 | zy w | -_—- 5 as “" a -pe- , a7 par ys S "y as srmeots DESCRIPTIONS O 3.3 +13" 8 BRQWN CLAYEY SILT; SOME FINE SAND; VERY SOFT 

18.7 3 668 ML GRADING MOTTLED GRAY AND REDDISH-BROWN AND —/560 5 25. a WITH DARK GRAY SAND INCLUSIONS 

— BROWN FINE TO MEDIUM SAND; SOME COARSE SAND AND 
SHITn FINE GRAVEL WITH OCCASIONAL COASE GRAVEL 9.7 1138 8 8 Bry FRAGMENTS; LOOSE —/555 10 Sth 
Ping SP 

tesla — 1550 15 AILEY 6g (lcs BROWN FINE TO MEDIUM SAND: SOME COARSE SAND Dnnn AND FINE TO COARSE GRAVEL; LOCALLY WITH 
DEI SILTY FINE SAND; VERY LOOSE 

23.9 SEE : — 1/545 
20 5 a ran 

Ete Ep SP — 1540 25 6 0 Fi SM , 
12.4 Po@ fists: | 

SEIT — 1935 30 En 

SD GRADES WITH FINE TO COARSE GRAVEL 
ORANGISH=BROWN FINE TO MEDIUM SAND; VERY DENSE 

SP — /530 35 1824115 60 8 

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, FO 
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 

SHEET 1 OF ] | 

1/79 
DAMES 8 MOORE FIGURE B-I2



¥ 

z 
ATTERBERG z 2 BORING DMA-1!8 ox 

tx | ca = LIMITS eit 2 Ku Rose | <5. 28 |5 > SURFACE ELEVATION 1619.36 Sy > oi pase | #22 74, Te [E. [eet] se © COORDINATES: N 111,758 E 2,269,884 ty 
ae} % | gat] Sat] eSe] 2 fe =o | a 

=5 [S55 | 8 o 15 Q 2 
O * jz 3 au SYMBOLS DESCRIPTIONS 

ints HT BROWN SILTY FINE TO MEDIUM SUBROUNDED QUARTZ SAND; 
IP {hf MEDIUM DENSE, SLIGHTLY CALCAREOUS 

X-RAY 25 ht - a f +H GRADES TRACE FINE TO COARSE GRAVEL 5 LSA,HA HAR GRADES REDDISH-BROWN WITH OCCASIONAL CopBLE — /6/5 
LF bt FRAGMENTS; MEDIUM DENSE 

Heli d 
LAH 

10 132 53 @ i i GRADING VERY DENSE —/6/0 

i AT 

K 7.2401 Hel 
15 Loh 5.1121 10/9" m t iH — /605 4>t 

HAH 
i | 

| 140 iH 
20 8.4 1128 40" 8 fy WITH GREENISH-GRAY SILT AND SAND pockeTs — /600 

HE aT 
a 

SA, PH Phtiit TAN FINE TO MEDIUM SUBROUNDED QUARTZ SANO WITH__. 
25 Fcoior l6O @ fe:::: TRACE COARSE SAND ANDO FINE GRAVEL, TRACE SILT, /O9O 

DEnn VERY DENSE, SLIGHTLY CALCAREOUS 

BIE GRADES WITH SOME FINE TO COARSE GRAVEL 

: aaa | 125 BIIit 
35 ‘em pei: — /585 

ft fd. . 6, iit: 

; a 
| tepoadse 

— 1580 

45 1261113 130, 40 Pitts: 
9@ b::::: GRADES LOCALLY TO REDDISH-BROWN FINE TO — /575 

, of a Cnt MEDIUM SAND; SOME SILT, CALCAREOUS 

69.0 Pre 50 Wg Ps —/570 

7.2 [106 Jou Dlllnt 

99 OM pene — 1565 
rem PEE 
Y peewee 

1304 799 155, Pe oe: BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND; 
60 Pf 3. a Pes SOME FINE GRAVEL; VERY DENSE, CALCAREOUS = _ pen 

; Ey EL : : - 70 18. 24113 235 ats: BORING COMPLETED AT 70.5 FEET ON 4-6-77. —/550 
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. 
CRANDOON PROJECT 

@ LOG OF BORING DMA.18 

SHEET | OF 1 

DAMES & MOORE FIGURE B-I3



ATTERBERG z Rk BORING DMA-I9 ae 

xp | ce - LIMITS zs S SUR, VATION Iw | 
xP <* «5. 05 15, Bo FACE ELEVATI 1597. 24 Stu 

aw P25 ] #52 ].. je. [En | ze] se ie COORDINATES: N 115,004 €E 2,279,720 tus 

i & | aae| sae] e8e|E |: 23 | w oa%) 5 2°] 5 
O at jar da 8 aX srmBoLs DESCRIPTIONS 

pA SM_ | BROWN FINE SAND WITH ORGANICS 
Stitt LIGHT BROWN FINE SUBROUNDED SAND WITH TRACE SILT 
Din AND ‘COARSE SAND; VERY DENSE, NONCALCAREOUS ——/595 

4.34112 53 8 SIE 
5 tiiit 

7-6-78 Sin sp 

XS fee — 1590 
70 Les: 21.4 20 a yi: WITH SILT LAYERS; MEDIUM DENSE | 

resets GRADING BROWN FINE TO MEDIUM SAND WITH TRACE 
apanegens SILT 

ATL p REDDISH-BROWN FINE TO MEDIUM SAND WITH SILT —/989 
q {bid jt 
Pde. AND COARSE SAND AND GRAVEL; DENSE, CALCAREOUS 
sip 

P.C. 42 m HAI | 

15 Lith 

| 
A. 

| | ~ 
- Oe 136 41 8 Hot = | 

“° i : DL PIT) 

— BROWN FINE TO MEDIUM SAND WITH GRAVEL, CALCAREOUS 
Pitt —/575 

25 o fit: WITH COBBLES 

SET sp 
BEE 1970 — 

P.C. 7.2 @ bic: 
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 e 

SHEET 1 OF | 

1/79 DAMES & MOORE FIGURE B-I4



me Te ” BORING DMA-20 S~ 
~ = Limits zi- 1,2 = xu 

ze p se | <5. o3 | [ee > SURFACE ELEVATION 1591.97 Sy 
a re 

qu | ze | wko vo [EL peut oopss Q Ww COORDINATES: N 119,200 E 2,272,622 tu 
ly Cr ne oe Fee fos Jes 1°oO° TEs a i 

ae ° o |aze}ezticok®i © is ifs 2s ly 
© O a7 jar te fg ax  symao.s DESCRIPTIONS 

ML. | ORANGISH-BROWN SILT WITH SOME VERY FINE TO 
FINE SAND; MEDIUM STIFF, NONCALCAREOUS —/590 

1.3 [114 36 8 ORANGISH-BROWN FINE SUBROUNDED QUARTZ SAND 
WITH TRACE COARSE SAND AND FINE GRAVEL; 

5 sot oe DENSE, NONCALCAREOUS 
. 8 ret BROWN SILTY FINE SAND WITH TRACE COARSE SAND; __ 55 

HH Ht MEDIUM DENSE, NONCALCAREOUS 

5.8 4130 26 8 Li 

10 IF i GRADES WITH FINE TO COARSE GRAVEL AND 
it ft OCCASIONAL COEBLES — /580 

KI 
HH 

18 P.C. 6.4 1133 55 & iH 

Ht 
il — 1575 

Pc. 8.7 |130 102, if HI BROWN SILTY FINE SAND WITH TRACE COARSE SAND; 
20 o"" i IF VERY DENSE, CALCAREOUS 

i GRADES NUMEROUS COBBLES FROM 21,5 FEET 1570 

HA 
. PLC, 8.4 4129 ee ll Hae, 

25 dl i | 
| i | — 1565 

7-12-78 rig BLS 

9.3 [137 vo we Tt | 
30 29.7 P i K 

| it | — /560 
7.6 $137 190) ull ft eh SM 

35 i | | 
slat —/555 

10,34137 186, ul i Li 

40 i i ra | 
i |: ) —/550 

45 i ih 
tH — /540 

10.3132 200 a LHS d WITH LESS SILT 
50 9 inns BROWN FINE TO MEDIUM SAND; VERY DENSE, CALCAREOUS 

nee — 1535 
109 Fe Betts 

55 BORING COMPLETED AT S4.0 FEET ON 3-28-77. 
CASING USED TO A DEPTH OF 8.0 FEET. 
PIEZOMETER INSTALLED ON3-28-77. 
2 INCH PVC SLOTTEO FROM 50.0 TO 54.0 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 & MOORE FIGURE B-I5
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= _ S 

x LIMITS . = x 
Se 7 se | so. a5 zu SURFACE ELEVATION: 1628.63 Sy 
@ bs zo wea > 12. | aoe G COORDINATES: N 113,800 E 2,297,350 ye 

- “a oe =o Jom pes ~ 
ae ° o | 33s 52% pee c = ly | 

w" T* ode g ax SYMBOLS DESCRIPTIONS 
0 peed OL BLACK ORGANIC SILT WITH SOME FINE SAND AND ROOTS; 

HTS 9 OFT 
i6 a Hl SM | BROWN SILTY FINE SAND WITH TRACE CLAY 

Bitiis ORANGISH-BROWN MEDIUM SAND; MEDIUM DENSE — /625 
BItnn GRADES WITH SOME FINE AND COARSE SAND AND 

5 Dnt FINE TO COARSE GRAVEL 
4 @ Bess:: | 

I¢ wm Beets: — /620 
10 Dit 

td HE — 1615 15 27 @ Piss: GRADES BROWN FINE SAND; MEDIUM DENSE 

{dL ue — 1610 
20 INES 

21.1 lo @ PHISH BROWN SILTY VERY FINE SAND; LOOSE TO MEDIUM 
25 THe DENSE 

si 
oe ah — /600 

30 i 
HB itt 
p20 Pm BROWN FINE TO COARSE SAND WITH FINE SAND — /§95 

43 © Poo? LAYERS; DENSE 35 2 

BORING COMPLETED AND GROUTED TO 35.5 FEET ON 4-19-77, 
CASINGS 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 | @ 

1/79 
DAMES & MOORE FIGURE B-16



z 
- S arversenc | © oe BORING DMA-27 s 

~ LIMITS : = xy 
xP 08 Sw SURFACE ELEVATION: 1540.05 Sy 
a D Te. | ue ga COORDINATES: N 105,150 E 2,254,020 a 

ly Se Fee fos es q 2 
ae aan) 534[ Fee] "2 BS “ - J -_ — =-)f- . O 27 Je fe Tg “yas _srmsocs DESCRIPTIONS 

0.0" ——— BLACK ORGANICS WITH SILT AND WOOD AND ROOT 
——— FRAGMENTS; VERY SOFT 

20 = 
_——4 
ay PT 

S&S a 
————— 

6. BROWNISH-GRAY FINE TO MEDIUM SAND WITH TRACE 
DET COARSE SAND; LOOSe 

: 10 21 @ CEE GRADES BROWN MEDIUM TO COARSE SAND WITH TRACE 
cerces FINE GRAVEL; MEDIUM DcNSE 

Stith GRADES SOME FINE GRAVEL AT 13.0 FEET 
15 5 @ Bir: GRADES BROWN FINE SAND; TRACE COARSE SAND 

ef fod e a 

: ft dE i 25 Me@ Bess: GRADES TO BROWN VERY FINE TO FINE SAND: 
eee Dn LOCALLY SOME SILT; LOOSE TO MEDIUM DENSE 

30 Ty TP oayenyse 

, 35 9M pos ; ; 
ty dy Diiit! GRADES OCCASIONAL BROWN SILT LAYER 

4O be @ Bets: 

e |e | Od ee 45 Pltint “eo ue - 
titity GRADcS MeDIUM DENSc 

25 @ pi: 
50 rer 

praeaen GRAY 1SH-BROWN SILTY VERY FINE SAND; MEDIUM 
i ; DENS. 

55 KH 
4B 
HIF 

| 7 @ tH SM 60 i i 
KID 
ia 

GRAY ISH-BROWN SILT: TRACE CLAY AND VERY FINE 
65 5 8 ML SANO; MEDIUM STIFF 

| BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMA. 27 

| 1/79 DAMES B MOORE FIGURE B-I7|



z oO 

z £ BORING DMA-27 CONTINUED Sr 
=z - . xp as «5. LIMITS a s o | Sw 

qi ws og On Sy wa © “ ut 

QQ por | ME | Ss. Bae] Se] “2 2s a 
3 Sa |= # 

65 " [* de 3 ax SYMBOLS DESCRIPTIONS © 

: + 75 8 a ML | GRADES SOME CLAY; OCCASIONAL BROWN MUD- 

ff Ty 
80 

85 ELE 
6 @ . : 

ey fd 
BORING COMPLETED AND GROUTED TO 85.5 FEET ON 5-11-77. 

CASING USED TO A DEPTH OF 13.5 FEET. 
GROUND WATER ENCOUNTERED AT APPROXIMATELY 
GROUND SURFACE DURING DRILLING. 

90 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMA. 27 

SHEET 2 OF 2 © 

1/79



| 2 
- S ET. 7 BORING DMA-27A ze 

=z - 

zh oe ann ves 03 15 2 w SURFACE ELEVATION: 1547.11 Jy 
~ wo Sze oe zs ty COORDINATES: WN 104,430 & 2,254,790 ly hr - a xWa lo, vy, ze joa Sg ~~ wg or | PF 155. | Sax 2 |e ed nr < o | 32%) 32 o 18 02 

a7 ya g ax SYMBOLS DESCRIPTIONS 
0 mrvrmy OL | SLACK SILT WITH ORGANICS AND ROOTS (6) 

DARK BROWN FINE TO MEDIUM SANDY SILT; TRACE 
FINE TO COARSE GRAVEL; MEDIUM STIFF —/545 

3 oe pe BROWN FINE TO MEDIUM SAND; LOCALLY SOME 
5 ae COARSE SAND AND TRACE FINE TO COARSE 

Dini GRAVEL; MEDIUM DENSE 

Stil — 1540 
tints: WITH BROWN SILT POCKET 

IS #@ Eosccl sp 
10 Shihht 

| HS — /§35 
re vneees GRADES TAN; LOCALLY WITH FINE TO COARSE SAND 

19 HW Pld BROWN SILTY FINE TO MEDIUM SAND; SOME COARSE 
| Pi . SAND AND FINE TO COARSE GRAVEL; OCCASIONAL 
It TH COBBLE; MEDIUM DENSE —/530 
fF |: - 

| 5S a i 
20 HH } ; 

Hai — 1525 
25 68 HH ; GRADES ORANGISH-BROWN 

Ht f GRADES WITH APPRECIABLE COARSE SAND AND 
1114 F GRAVEL —_ 

Hi f SM 1520 

30 58 8 i 

8 iF i WITH WEATHERED COBBLE 
35 ‘io f | 

al - ew 

40 170) hb I 

BORING COMPLETED AT 39.2 FEET ON S-4-77. 
CASING USEO TO A OEPTH 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 ®& NOORE F IGURE B-1I8
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- 9 . 
ATTERBERG z e BOR i N G DMA 29 mR 

xn fan | «eH Limits z |* = SURFACE ELEVATION: 1537.11 XW Pa ~ $ ° 

Ro we | SES > 1 2°] zs 2 a COORDINATES: N 101,230 € 2,251,380 ty & 

Ba Pee | Fe" lo [ee [ox oe [se = ~~ 
ae ° % «6 gaat] Batleot] © Ls = 3 ly 

= 3 “=< " 

O +7 12 Je g 2X sympos DESCRIPTIONS © 

1-12-78 ——— BLACK FIBROUS ORGANICS WITH WOOD FRAGMENTS; 
¥ —— VERY SOFT 
ot ——— —/§535 

5 |e 4 pt WITH SOME SILT 

——S —/530 

pa OLIVE GREEN SILT WITH ORGANICS; VERY SOFT 
/0 

OL 
— /§25 

GREENISH-BROWN FINE SAND; SOME COARSE SAND; 
21, 51107 iO 8 Py SP | LOOSE 

15 GRAY SILT; SOME VERY FINE SAND; SOFT TO MEDIUM 
STIFF 

] LL GRADES LOCALLY TO SILTY VERY FINE SAND; LOOSE 1520 

25.5 8 8 
20 VERY FINE SAND GRADES OUT 

25.6] 97 Pp # . 
25 

ML —/5/0 
K 35.4] 87 GRADES BROWN CLAYEY SILT INTERBEDDED WITH 

30 [SAHA 342k 10 134.4] 89 P 8 BROWN CLAY STRINGERS AND LENSES; SOFT 

ef] Ld “we 34.7} 88 48 
35 

Pf po “ee 35.8} 87 458 

40 , . 
BORING COMPLETED AT 40.0 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 17.0 TO 21,0 FEET, 
GRAVEL PACK: 9,0 TO 40.0 FEET, 
GROUT: 0.0 TO 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 & MOORE FIGURE B-I9 

oe mere



= 
ATTERBERG z e BORING DMA - 29A Sr 

~- » 

tn «n LIMITS z fF Ss SURFACE ELEVATION: 1536.69 wx ty 
eG wr >] 25.2] 35 68g COORDINATES: N 101,250 € 2,251,380 a | 

ly p- Oy oe — = we Se ond 
~~ 

ge °r 35x} B52] Sa "2 > + CONTINUATION OF BORING DMA-29 ly 
= a3 “= “ 

O “" {* fe 7 8 ax syaots DESCRIPTIONS 

YY SEE BORING 29 FOR LITHOLOGY —/§35 

3 

. 5 

ef fd y i 10 

ft dd ~ 15 

al 7“ 20 

fp dy “_ 25 

ef po - | _ 30 

ef fo - ~ 35 

aaa _ 
40 GRAY 1SH-BROWN SILT WITH SOME CLAY ANO BROWN 

MUD-CRACKED LENSES AND LAYERS; SOFT TC 
© MEDIUM STIFF — 1495 

ML 
45 68 

— /490 
ba BROWN FINE TO MEOIUM SAND WITH COARSE SAND ANO 

2°? INE TO COARSE GRAVEL; MEDIUM DENSE 50 32 @ Peed SW 

ooo GW : 
no —/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 TO 46.0 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 
OMA-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 .



* . > | . " 

- 
—_ 9 

= LIMITS . = x: 
zr se «ou as . Ju SURFACE ELEVATION 1577.58 Sw: 

at | zo | viel. te. |e. ai wat © Ww COORDINATES: N 122,680 E 2,281,010 | Wwe: 
- ne = = Ow - 

; 

SE] OT | PE | ase] beet cee] s 33 wo 
a2 |g? |< 3 4-16-77 <3 

O « fz 3 YB 4 SYMBOLS DESCRIPTIONS 

0.0" a—4 PT | BLACK FIBROUS SILTY ORGANICS; VERY SOFT 

po LIGHT GRAYISH-BROWN FINE SUBROUNDED QUARTZ SAND 
PEE WITH SOME MEDIUM TO COARSE SAND; MEDIUM DENSE7-/979 
roti NONCA LCAREOUS . 

P.C, IS @ Bis: GRADES LOCALLY WITH BROWN FINE TO COARSE 
5 Dn SAND AND FINE GRAVEL 

SHE —1370 
recess GRADES TRACE BLACKISH-GRAY SILT POCKET AND 

10 107 8 OH I-::::: FINE ROOTS; LOOSE 

Stitt GRADES LOCALLY TO FINE TO COARSE SAND; SOME —/565 
DEtTn FINE GRAVEL; OCCASIONAL COARSE GRAVEL FRAGMENTS, 

15 8 8 SLIGHTLY CALCAREOUS 
GRAY ISH-BROWN VERY FINE SANO TRACE SILT; LOOSE, 

CALCAREOUS 
—/560 

20 6a 

ff dd ee ! . | | 

25 70 
| | 

$ 

t 

i 

30 21.0 3 8 
, 

|. VERY FINE SAND GRADING OUT —1545 

31,21 95 4e 
35 GRADING WITH BROWN MUD-CRACKED CLAYEY SILT LENSES ‘ 

AND LAYERS; VERY SOFT : 

—/540 

40 48 
iH it REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM 
; is SAND; SOME COARSE SAND AND FINE GRAVEL; —/S35  : 
iH if 1 SM OCCASIONAL COARSE GRAVEL AND COBBLE FRAGMENTS; 

PLC, Oe VERY DENSE, CALCAREOUS : 

45 | + 6.3 148 os » AUR 
BOR ING COMPLETED AND GROUTED TO 45.5 FEET ON | 

- 16-77, 
CASING USED TO A DEPJH OF 8.0 FEET. 

5 O GROUND WATER ENCOUNTERED AT APPROXtMATELY ~ 

GROUND SURFACE DURING DRILLING. 

£ 

| 
{ 

EXXON MINERALS COMPANY, U.S.A. | 
CRANDON PROJECT | | 

LOG OF BORING DMA- 30 | 

SHEET 1 OF 1 © 

1/79 DAMES & MOORE FIGURE B-2| |



= | : - Ss. ATTERBERG z ° BORING DMA 3| rh 
= LIMITS Ie = x xR] se | <5. a5 15 > SURFACE ELEVATION 1592.09 Sy! G | zo | 32% Te. foul es 4 COORDINATES: N 120,160 € 2,281,570 tue Ruy Se za* Op =e ox w& aoe a 

~d ae B | aaa] Bae ebe]e | 23 1 O “tz 3 Qa SYMBOLS DESCRIPTIONS 

prema PT | BLACK FIBROUS SILTY ORGANICS WITH COBBLES; SOFT 
Kt i BROWN FINE TO MEDIUM SILTY SAND; WITH SOME —/590 -: 
LF 1 COARSE SAND AND FINE TO COARSE GRAVEL AND : 
UHH OCCASIONAL COBBLE; LOOSE, SLIGHTLY CALCAREOUS 127 I9 © Espa GRADES LOCALLY TO SILTY FINE TO COARSE SAND | 

5 7-12-78 i i . 

o HH — /585 6.7' tf Hh 
q Pl i 

9.2 136 5 8 iF HH GRADES VERY LOOSE, CALCAREOUS 

hl i SM ~ /580 
HAH 

22 m THE GRADES WITH FINE TO COARSE GRAVEL; MEDIUM VS LF Pi DENSE 
I HHT 
; Ht —/575 
F if , : 

df 18" COBBLE FROM 19.0 FEET 20 i F | Lae : HE — /570 
140 34 8 tt 

25 a 
BORING COMPLETED AT 25.0 FEET ON 4-18-77. 
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 ] 

79 DAMES & MOORE FIGURE B-22



2 

ATTERBERG z 2? BORING DMA-32 : SS 

~~ LIMITS ee = x 

K =s oo Is > SURFACE ELEVATION: TG 

FG | gs > 1 22s] 2s Su COORDINATES: Wa § 
ly ~ w oO, %, = << aa ~d ~~ 

ae or st - = Vu 2 a 

+ gax] S34] 534) 5 5 33 “ 
- a “ee ° 

0 a7 yar fe 8 ax SYMBOLS DESCRIPTIONS © 

aren OL | BLACK CLAYEY SILT WITH ORGANICS AND FINE ROOTS 
pu Sia BROWN SILTY FINE TO MEDIUM SAND; MEDIUM DENSE | 

RII BROWN FINE TO MEDIUM SAND WITH SOME FINE TO 
24 Be Eitiiz: CGARSE GRAVEL 

i; 

5 
Riiiis 

j 

4-26-77 penile 

' 

Y PIIin: 
i 

7.0° Rites: 

70 @ Betts: END OF BORING AT 9.5 FEET DUE TO COBBLES 

/0 
SEE~ 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 © 

V/79 DAMES & MOORE FIGURE B-23



| z - S ATTERBERG F o BORING DMA-32A Sz 
= LIMITS ¥ = wy ze] se | <5. 03 > SURFACE ELEVATION 1592.14 Sy 

a 

aw Peo | vefie fe fee [ae © COORDINATES: N 112,050 € 2,290,580 a 
or “a Or -— | ow yes a 

© ae @ 133) soi ge") & 32 ws 
0 ~ * fz 3 aX  syrmBo.s DESCRIPTIONS 

bem OL | BLACK SANDY SILT; SOME ORGANICS AND ROOTS; 
WITH COBBLES 

SP | ORANGISH-BROWN FINE TO MEDIUM SAND; MEOIUM = =©0>—— 9 9O 
DENSE 

5 ion ff ls BROWN CLAYEY SILT; MEDIUM STIFF, CALCAREOUS 

i 712-78 aH ML — /585 
a Ia | | WITH MUD-CRACKZD SILT SZAMS; VERY SOF1 

10 Mie 
o 20 BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND 
9° WITH FINE TO COARSE METAMORPHIC GRAVEL; — /580 

an Or OCCASIONAL COBBLE FRAGMENT; MEDIUM DENSE, 
15 o7 a hee CALCAREOUS 

soz" a fb 2°,: 
20 82 COBBLE 

oe —/570 
. 42 B o ge GRADES WITH BROWN FINE SAND LAYERS; DENSE 

25 2.4 SW 

B88 —/565 

30 44B Peo 
Dao 2 

28° — /560 
Po 0° 

35 foo, 
oo BOULDER FROM 36.. TO 42.5 FEET 
ee —/555 

50/0" 0 2°. 
40 ra 

© wanete REDDISH-BROWN FINE TO MEDIUM SANO WITH SOME — 4990 
154g Pe SILT, COARSE SAND AND FINE TO COARSE GRAVEL; 
ion @ OPES OCCASIONAL COBBLE; VERY DENSE, CALCAREOUS 

45 eee 

Dinh —/545 
160 go feiss GRADES BROWN AND “IT! MORE COARS 2 “AND APD 

50 5 Biiti GRAVEL 
reeess BOULDER FROM 51.5 70 54.U FEET 

SEIT — 1540 

55 EE 
leo g pi: GRADES LESS SILT WITH COARSE SAND ANO F I'e 
9 Pind: TO COARSE GRAVEL 

id SP " — 1935 

60 Dittt 

SES — 1930 
loo foe GRADES BROWN FINE SAND WITH TRACE MEDIUM TO 

65 Pint COARSE SAND AND FINE GRAVEL; VERY DENSE, 
Dinh CALCAREOUS 

DE — 1525 

Sih | 
70 th 

Bt GRADES TO MEDIUM SAND WIiH GRAVEL 
Sh —/520 

180 g fics: BORING CONTINUED 75 g Sith 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMA-32A 
SHEET 1 OF 3 

1/79 DAMES & MOORE FIGURE B-24|



. 2 

——T ” BORING DMA-32A CONTINUED S~ 

ea | 22 | $22 7. | sg Se | 
BE OT | PE | gaa) bbe cee a3 . @ 75 27 te de | 8 = | srweo.s DESCRIPTIONS 

SHE —1515 | 
ritits COARSE GRAVEL AND COBBLES FROM 79.0 TO 81.0 

80 SI FEET 

125 @ FLEE 
85 8 ES 

90 HE | 

SoD —/500 
190 g FEE: : 

9° NSE GRAVEL GRADING OUT 
[se 1495 

100 SHE 

105 | ‘or a ee WITH GRAVEL AND OCCASIONAL COBBLES 

EE —/485 
pins GRADES BROWN FINE SAND; TRACE SILT; VERY 

/10 rn DENSE 

WO g PLS | 
115 | vn 

120 EE 
' - — 1470 us bere 

125 8 REORDIUM STIFF. CALCAREOUS SS 

ML —/465 
GRAVELLY LENSE FROM 128.5 TO 131.0 FEET 

/30 
Piiiie BROWN FINE SAND TRACE SILT; VERY DENSE, CALCAREOUS 

a ~ 1400 
1365 25 BPs 

/40 | sp 

145 130 8 AE WITH MORE SILT 

ee BORING CONTINUED 

150 Piiiit 

EXXON MINERALS COMPANY, U.S.A. 
CRANOON PROJECT 

LOG OF BORING DMA. 32A : © 

SHEET 2 OF 3 

1/79 DAMES & MOORE FIG | URE B-242



= - S P iS BORING DMA-32A CONTINUED Se 
x LIMITS zie x ~ «e 05 a > ze <2u - so. Su 82 nw Q w v - Sui wo & eat wit we™ [oe Jee [ox jee [os a ~ 

| < S / 28s) S34 /g2") = 15 § 3 “ ! 150 7 Fe te $ au SYMBOLS DESCRIPTIONS 

ne — 1440 
55 18 a ii: GRADES LOCALLY TO A VERY FINE SAND 

/ Pitti 

160 arate 

SE Sp — /430 
65 Be a Pi: GRADES FINE SAND 

170 ns 

-} dd Q aes ae 
175 Stith 

BORING ABANDONED AT 175.0 FEET ON 4-28-77 
QUE 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. 
CRANDOON PROJECT 

@ LOG OF BORING DMA. 32A 

SHEET 3 OF 3 :



> a 

- . - 9S 

paar | § § aoe nG con tare Se = LIMITS ete 2 
x 

~ © o8 Io Ise > SURFACE ELEVATION: 1537.93 x 

Re 325 =] 35.) 24 sf 2 8G COORDINATES: N 109,525 € 2,251,770 ia 
ly zea lo, [ee Ex ze joe « ~ ~J ; 

Ae oF Za8 32% coe ; £8 > : 
my 

“7 ye fe $ “Y ak _srmsos DESCRIPTIONS 

0 0.0" = PT BLACK FIBROUS SILTY ORGANICS; VERY SOFT 

41.9 ———— 

° oe: LIGHT BROWN FINE SAND; LOOSE TO MEDIUM DENSE ——/I5TS 

? 21.5] 106 ae fol 
SE — /530 

10 20.51106 Mom irs 

seeee —/525 | 
3g EIE8 GRADES VERY LOOSE 7 

19 EE : 
Betis 
mothe . —/520 | - 

20 5 @ Bir: 

SE —/515 
iT hoc GRADES SOME COARSE SAND AND FINE GRAVEL; 

25 Pett TRACE SILT; MEDIUM DENSE 

Hn i510 | 
fy] 20 IL. io g Flue GRADES SOME SILT: LOCALLY TO A SILTY VERY 

30 PttHt FINE SAND; LOOSE 

ones GRAY 1SH-BROWN SILT; LOCALLY SOME VERY FINE sanop 7/909 | 
35 23.3 98 MEDIUM STIFF | 

40 68 | 

45 a 20.1107 98 } 

— /490 

50 a | on ML 

— /485 
8 & GRADES GRAYISH-BROWN CLAYEY SILT; MEDIUM 

95 STIFF 

GRADES WITH BROWN MUD-CRACKED SILT STRINGERS 
AND LENSES —/480 

60 

65 

70 
| 

} 

| BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. | 
CRANDON PROJECT 

LOG OF BORING DMA. 33 @ 
| 

SHEET 1 OF 2 | 

1/79 DAMES & MOORE | FIGURE B-25.1 |



wre Te m BORING DMA-33 CONTINUED Ss 
~~ «i LIMITS az = <i 

@ ae #5 | Sau| bee] ee] “2 | as a 
70 27 ye ds Tg aX 9 symeo.s DESCRIPTIONS 

75 

&O iO @ ML | 

| 

85 : 

id ] FINE GRAVEL WITH INTERBEDDED REDDISH-BROWN ; 
. —/450 90 {tb oa [UL om | resi aets, Me re nase Sie - 

BORING COMPLETED AND GROUTED TO S0O.C FEET ON 

CASING USED TO A DEPTH OF 8.0 FEET, 
GROUND WATER ENCOUNTERED AT APPROXIMATELY 

GROUND SURFACE OURING DRILLING. 

| | EXXON MINERALS COMPANY, U.S.A. | 
CRANDON PROJECT 

© LOG OF BORING DMA-33 

SHEET 2 OF 2



> —_ 
_ 9S 

tA LIMITS e = x ky 
xR «- a8 au SURFACE ELEVATION: 1535.92 a ly 
atu | zo » Ir. leu Su COORDINATES: N 114,000 € 2,248,050 us 

or Qe Jet og t+ a. 
aw 3a 52% pee : FS 2 ly 

O w" f* de g rire @ 4 SYMBOLS DESCRIPTIONS 
Y . mea PT | BLACK FIBROUS SILTY ORGANICS; VERY SOFT — /§35 
re Pitti: MOTTLED BROWN AND DARK BROWN FINE SAND WITH 

bok Pitiit TRACE MEDIUM TO COARSE SAND; LOOSE . 
Eye. 9M Fer: 

9 14.9]121 26 fis: GRADES GRAY; LOCALLY WITH SILT; VERY LOOSE — /5 30 

19,2] 109 gm pce: GRADES TO VERY FINE SAND 

10 a —/525 
GRAYISH-BROWN CLAYEY SILT WITH MJD-CRACKED 

. SILT STRINGERS AND LENSES; OCCASIONAL FINE 
SAND LENSE; VERY SOFT 

30.1] 94 IS 38 
| — 1520 

ff " 35.0] 88 , i 
20 : 48 

. 

| —/5/5 
t 

Smee REDDISH-BROWN SILTY FINE TO MEDIUM SAND WITH 7 
6.3 24 @ fet SOME COARSE SAND AND FINE TO COARSE GRAVEL; 

25 TPE DENSE 
417 Fh —/5/0 
4h i SM | GRADES WITH COARSE GRAVEL AND COBBLES FROM 
ATL 26.0 TO 28.0 FEET 

k 8.4 1128 Bal 
SA.HA 7.2 4135 +1 $l p 30 150 & TE GRADES VERY DENSE 1505 

BORING COMPLETED AT 30.5 FEET ON 4-15-77, 
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. 
GROUNO 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 

1/79 DAMES & MOORE FIGURE B-26



= | 
| aregeene 2 " BORING DMA-35 Ss 

~ » 2 , 

=P td oo Is > yw SURFACE ELEVATION: 1570.39 Tw ral ot wh av Ss aw | zs o [Er |eutlss 6 COORDINATES: N 111,180 € 2,245,820 ye 
Wit or Ss.e| Saae| Sel “2 |= = & a | _ oa" 1 $5 4% o 16 9 2 

~~ {* fz $ ax  srmaots DESCRIPTIONS : 
0 A mu | BLACKISH-BROWN CLAYEY SILT WITH SOME ORGANICS — /570 

rire BROWN SILTY FINE TO MEDIUM SAND WITH COARSE 
75 if AH SAND AND GRAVEL AND OCCASIONAL COBBLE; ; 
Tule HAE MEDIUM DENSE = ° : 5 iF i —/565 

| HOE 
65 @ IF {HF GRADES DENSE 

/0 fh i SM —/560 
f om: 

HH 
ee 2 I i GRADES WITH LESS SILT 

+] 
15 I i — (555 

bl 4} P . 

UB 
150 g H ti 

20 ce —_ BROWN MEDIUM SAND WITH SOME FINE TO COARSE —/55O 
| nip-Te BE SAND AND TRACE FINE TO COARSE GRAVEL: VERY 

| Yv DInit DENSE | 
| 27 ogg fs gp | GRADES LOCALLY To FINE SAND | 

25 BS —/545 | 

25 6 fos | 
30 

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, 
GROUT: 0.0 TO 20,0 FEET. 
GROUND WATER LEVEL RECORDED AT 22.7 FEET ON 7-12-78. { 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© : LOG OF BORING DMA. 35 

. SHEET 1 OF 1 

1/79 DAMES & MOORE FIGURE B-?27



2 . 

~ ‘ 
= 

9 

xz T ~ - 

" 

xe fsz | 5. timivs 1.3 |5 Su SURFACE ELEVATION: 1675.46 xu f 

aw | xo | gee vo [EL |eetl se o COORDINATES: N° 129,500 €& 2,250, 180 ty 

Oe fee os res |e | ny 

QQ Por | Pe laa] Sa] ese] |e = woes| 

0 a7 av te |g aX symaos DESCRIPTIONS © 

Bd SM | BROWN SILT AND FINE SAND AND GRAVEL (OLD RoaD —/675 
0-77 FAL 

“yy BROWN SILT WITH TRACE FINE SAND AND ORGANICS; 
3.0" MEDIUM DENSE 

- 18 8 
5 ML — /670 

ie @ pL WITH COARSE SAND AND FINE GRAVEL 
10 Denes BROWN FINE TO MEDIUM SAND WITH SOME GRAVEL ~ 1665 | 

15 
HE 

pitinh 
— /660 

A vt REDDISH-BROWN FINE TO MEDIUM SAND WITH SOME 
20 @ f d} SILT AND TRACE COARSE SAND AND FINE GRAVEL; 

20 rt ; VERY DENSE —/655 

1 | 
HEL | 
aha 6S 

a —1650 | 
| ATH 
75/2" 0 i BOULDER 

30 BOR ING 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 | | ® 

1/79 
: 

/ DAMES 8 MOORE FIGURE B-28 . |



z | _ S mane [2 eee en ae = , x LIMITS . 
ZR I se | ss. 28 e 4 SURFACE ELEVATION: 1684.09 Za! ty =" wa > Tove Gq & COORDINATES: N 125,340 € 2,247,430 ye. Ww p be | See fen [ee os | Te z ree < ee ed et = 

~~ {* Jz g aX  symBo.s DESCRIPTIONS 
0 = ia BLACK FIBROUS ORGANICS WITH ROOTS AND wOO0 

e777 —— ‘FRAGMENTS; VERY SOFT 
Yv MOTTLED GREENISH-GRAY AND BROWN CLAYSY SILT oo HHH ML | WiTH SOME FINE TO COARSE SAND AND GRAVEL; . 

1S eee MEDIUM STIFF TO STIFF — /680 5 FPR REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM 
|; i SAND WITH SOME FINE TO COARSE GRAVEL AND 
Bn ; OCCASIONAL COBBLE; MEDIUM DENSE 

HM GRADES LOCALLY WITH SILT 
10 is a tt Hi —/675 

| if 
38 tH GRADES BROWN FINE SAND WITH COARSE SAND AND — /670 15 tT li FINE GRAVEL; VERY LOOSE 

38 i | | 
ae GRADING VERY DENSE — /665 

20 HI | SM 
ale WITH OCCASIONAL LIGHT ORANGISH-BROWN FINE 

85/8" & i SAND LAYER 
. bid 4 

, Hf HI WITH CLAYEY SILT LAYERS; HARD —/660 | 
25 it Hi 

108 & i tI 

i i 1655 30 Hitt 
Ait 

200 » F A, 

9 ! i 
35 nH 

/ I 
200 Ride 

40 ° 
BORING COMPLETED AND GROUTED TO 39.0 FEET Ob 
-7-77. 

CASING USED TO A OfPTH 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 

\/79 DAMES & MOORE FIGURE B-29



> . 

* —- 9 

> < - 

ZR | Se | Seu os 05 > w SURFACE ELEVATION: 1772.00 Tw 

n win > ly : , , ’ 0 Sw | oz » Ir. Laer 3 COORDINATES: N 141,150 € 2,249,88 ye 

Wil PSE | FES [oe eee ede e ai w 
< @ | 33%) 52¥) 52") & 92 
O a de S aa SYMBOLS DESCRIPTIONS 

aac PT | BLACK FIBROUS ORGANICS; VERY SOFT 
AGE MOTTLED GREENISH-BROWN AND ORANGISH-BROWN SILTY __ 7 7-9 

an i i] SM FINE TO MEDIUM SAND; GRADES LOCALLY TO SANDY 
Hat: SILT; VERY LOOSE , 

BROWN SILT WITH TRACE GRAY MOTTLING AND SOME 
5 ML. | CLAY: TRACE COARSE SAND AND FINE GRAVEL; 

78 MEDIUM STIFF 

Poth BROWN FINE TO MEDIUM SAND WITH SOME FINE TO — 1765 
BIN COARSE GRAVEL AND OCCASIONAL SILT POCKET; 

C6 B Fc:::: MEDIUM DENSE 

10 SEP SP 

ee _ —/760 
ee REDDISH-BROWN FINE TO MEDIUM SILTY SAND WITH 

15 22 0 BANE SOME FINE TO COARSE GRAVEL AND OCCASIONAL 
HEI COBBLE; MEDIUM DENSE 
fF i — 1755 
rd ) | 

20 era i | i db 

iP iF SM — 
nA GRADES VERY DENSE 1750 

120 9 [Ris . 
" a Tb 7) LT 

25 9 Lain 

PEE 
: ' 

- oe 145 & f iH 30 Lt 

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 

SHEET 1 OF | 

1/79 DAMES & MOORE FIGURE B-30



2 

ATTERBERG z n BORING DMA- 39 Sr 
= LIMITS eae = by RR] se | <5. 03 15 au SURFACE ELEVATION: 1772.31 Su 

qw | zo | wie vo [EL | eutl se 6 4 COORDINATES: N 143,560 £ 2,250,980 us 
Oo - — x « 

Wop ooe | se* fee eee ose] "2 |: = o by S “ os) 92752 « |§ o 2 
O 7" ya ds 8 yy BS _SrMBoLs DESCRIPTIONS 

0.0" HHL SM | MOTTLED ORANGISH-BROWN AND SRAY SILTY FINE TO 
MEDIUM SAND; VERY LOOSE 

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

: o 48 ML | with TRACE FINE TO COARSE GRAVEL 

—/765 

20 8 ORANGISH-BROWN AND BROWN FINE SAND; GRADES 
10 LOCALLY TO COARSE SAND WITH SOME FINE TO 

SP | CoARSE GRAVEL; MEDIUM SENSE 

Th iF REDDISH-BROWN FINE TO MEDIUM SILTY SAND “ITH —-//60O 
LH HI TRACE FINE TO COURSE GRAVEL; MEDIUM J=NSE 

15 26 @ sel Hh 
| —/755 

59 & {t th GRADINS VERY DENSE 
20 Al SM 

{hia WITH SOME COARSE GRAVEL AND COBBLES 
itt —/750 

60 § Hap GRADING LOCALLY TO BROWN AND TAN FINE TO 
25 thie MEDIUM SAND: VERY DENSE 

30 90 & HR 

BORING COMPLETED AND GROUTED TO 30.0 FEET ON S-3-77. 
CASING USED TO A CEPTH OF 9.0 FEET. 
GROUND WATER ENCOUNTERED AT APPROXIMATELY 
GROUND SURFACE OURING DRILLING, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMA. 39 

| SHEET 1 OF 1 

\/79 DAMES & MOORE FIGURE B-3Il



i. 2 aS yk a 
...- se 

> . 
| _ , _ S 

rp fice | «5 LIMITS og |% Su SURFACE ELEVATION: 1615.85 Su} 
eu oe az > 1° e| 2% ow COORDINATES: N 133,040 € 2,271,020 we. 
Q w xWa v r ~weise ae a 

bay oF ne 2c et fou ,i*S I, a wy 

ae & [3a] 25*/55*1 5 |e 2 
~~ f* fe g aX syweots DESCRIPTIONS | 

0 : LIGHT BROWN SILT WITH TRACE VERY FINE SAND —/615 
ML 

io a eee BROWN FINE TO MEDIUM SILTY SAND WITH TRACE 
i GRAVEL; M-DIUM DENSE 

5 HA 24m Wt 5M —/610 
pulp BROWN FINE TO COARSE SAND WITH SOMZ FINE 

15 B 5% GRAVEL; McDIUM DENSE 

/0 Pa 

| 2,83 —/605 

16 28 @ peo WITH COBBLES 

poceg SW — /600 

20 20m °°. : 

ef fd. S ~ 25 2eoge 
8 D 9 9 —/590 ; 

BORING COMPLETED AND GROUTED TO 26.0 FeT ON 
3-29-77. 
CASING USED TO A DEPTH OF 10.0 FEET. 

30 GROUND WATER LEVEL NOT RECORDED, 

2? 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

| LOG OF BORING DMA. 42 @ 

SHEET 1 OF ]



. z 
ATTERBERG : 2 BORING DMA-43 ox 

~ =z LIMITS an re = x cK <9 fou 08 Is 2a SURFACE ELEVATION: 1624.70 Sy 
qu | z= | Sze » 2. [set] as ow COORDINATES: N 137,000 € 2,272,720 We 
WW P oF | SEX Poe Pes oes |S » @ ty 

© ~ *  [ss") ss 22"] 2 18 Ss: O * Iz 3 7-6-7398 & GG SYMBOLS DESCRIPTIONS 
oe —— BLACK FIBROUS ORGANICS; SOFT 

P & eS 

5 _——— —/620 

et] Le _——— m . 10 > —/6/5 

Pt == 

Ps == 

15 == —/61/0 

GRAYISH-GREEN ORGANIC SILT WITH TRACE FINE 
SAND; VERY LOOSE 

P 8 20 
OL —/605 

totes GRAY ISH-BROWN FINE TO MEDIUM SAND WITH COARSE 
chins SAND AND FINE GRAVEL WITH BROWN SILT AND 

26 fcc: VERY FINE SAND LENSES; VERY LOOSE 
2s tiaeee —/600 

fp yy 10 @ Bess: WITH OCCASIONAL SMALL COBBLES; LOOSE 

50 | sp — 1595 
Sp Mb 

rapes 
| 35 peti —-/590 

ff ED a ee 
40 — —/585 

| BORING COMPLETED AT 40.0 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



> | . 

a- 8 ; 

= LIMITS . f ce I se% “ou aS su SURFACE ELEVATION: 1590.84 <u ; 
q ta zo ww o > wat S a COORDINATES: N 88,280 E 2,259,180 yh 

oF ne or Tet jos, |ss COCO ag mB | eae] Se] Fe) 25 a | 
O ~~ * 42 $ ax SYMBOLS DESCRIPTIONS | 

rittt BROWN FINE SAND WITH TRACE COARSE GRAVEL AND —/59O ; 
nin SILT AND OCCASIONAL COBBLE; MEDIUM DENSE . . 

5.2 fos iow fe ; 
5 Shit 

SA.HA 6.8 }129 20 8 rrr REDDISH-BROWN FINE TO MEDIUM SILTY SAND WITH —1985 
HW sw | TRACE FINE TO COARSE GRAVEL; MEDIUM DENSE 

5.9 [124 soa er BROWN FINE TO MEDIUM SAND WITH TRACE COARSE — 
10 ttteee SAND AND FINE GRAVEL; MEDIUM DENSE TO 

iit DENSE — 1/580 

298 Pec: GRADING TAN 
15 aaeee 

eee 1579 

133 7iaf..... REDDISH-BROWN FINE SILTY SAND WITH TRACE FINE 
20 eee TO COARSE GRAVEL AND CLAY; VERY DENSE 

Penn GRADES WITH COARSE GRAVEL AND COBBLES FROM __/ 57 | 
Dlnn 20.5 TO 22.5 FEET 

130 30 wf | | 
25 ES 

ef LE a Oo a JO os a Pi 
—/560 

BOR ING 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 | 

DAMES & MOORE FIGURE B-34



ae 

2 | _ S 
ATTERBERG = RK BORING DMA- 45 ne 

x LIMITS ete = x ly 
xR «* ao. ob Is > uy SURFACE ELEVATION: 1640.6! Sy 

ty =" ozo af: 221 35 gu COORDINATES: N 100,630 € 2,310,200 ly 

ae e& jo. [ee [ox jes 1o* a! ~! 
Qe yor | PE [ase] See] eee] E | = 3 “s 

34 4-3 3- 9 So S 

O * jz 2 ax SYMBOLS DESCRIPTIONS 

Pre OL | BROWNISH-BLACK CLAYEY SILT WITH ORGANICS AND — /640 
| FINE ROOTS 

68 BROWN CLAYELY SILT; TRACE FINE GRAVEL; MEDIUM 

. 
STIFF 

9 i2@ B::::: BROWN FINE TO MEDIUM SAND WITH OCCASIONAL —/635 
biti FINE SAND LAYERS AND SOME FINE TO COARSE 
Ditti GRAVEL; MEDIUM DENSE 

5 oa pe 
/ oe — 1630 

64 g fe: COBBLE AND BOULDER ZONE 

15 i" Dlitht BOULDER FROM 14.5 TO 17.0 FEET 

oo — 1625 
Diinht 8" COBBLE FROM 18.0 FEET - 

20 1O7 @ iiss: GRADES WITH TRACE SILT 

art — 1620 
75 Ditty - oO @ pesss:: BOULDER FROM 24,0 TO 25.0 FEET 

25 bitin 
EE —/615 

$20 g firs: 
30 6 aeeee 

DEE 8" COBBLE FROM 30.0 Feet —/6/0 

WOO g fru: GRADING LOCALLY WITH CLAYEY SILT 
35 5 DEI BOULDER FROM 34.0 TO 36.0 FEET 

En — 1605 
HE 6" FROM 37.4 FEET 160 g fos COBBLE FROM 37 ce 

40 6 Ill 
Pn FINE TO COARSE GRAVEL GRADES OUT —/600 

© tetees 6" COBBLE FROM 43.2 Fret 

45 ISO g fois: 
5" Piiiid 

EE | — 1999 
35 g [ots 

50 8" 

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

PIEZOMETER INSTALLEO ON 5-1-77. 

2 INCH PVC SLOTTED FROM 44.0 TO 48.0 FEET. 

GRAVEL PACK: 33.0 TO 48.0 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 

| V/79 DAMES & MOORE FIGURE B-35



¥ > . 
9S ” 

=_ 
~~ 

x= an «& LIMITS z [t S % SURFACE ELEVATION: 1714.52 Sw a e e co we ize 5 > gua zs g ly COORDINATES: N 117,420 E 2,319,400 Wat Gg Se | se* foe fee 1ox Joe pss a BE] OT | PE | sae] 55x] 28a 2 | 33 “ ~~ 1* fz § aX symeors DESCRIPTIONS 
0 BROWN SILT WITH TRACE FINE TO MEDIUM SAND AND 

ML | “LAY: MEDIUM STIFF 
65 

ites BROWN FINE TO MEDIUM SAND WITH TRACE COARSE —__ p79 5 
ctttt SAND; MEDIUM DENSE 

Ete AE 
10 

428 Be: GRADES GRAYISH-BROWN FINE TO coarse sano ——/7OS3 Bint WITH BROWN FINE TO MEDIUM SAND LAYERS: Dinh LOCALLY WITH FINE TO COARSE GRAVEL; DENSE 
Pitt: TO VERY DENSE 

420 Bi: 15 SIE — 1700 

Ed] Le 7Om fe: : —/695 20 Pitts 

| B8 mw fess: GRADES BROWN FINE TO MEDIUM SAND WITH TRACE : aeee SILT AND LOCALLY SOME FINE TO COARSE GRAVEL: —/690 25 aaer VERY DENSE | 

iW . ae eevee 30 of 8 — 4685 

Td. mom TIES 1680 JS HIIn | : 

10" Pini — /67, i 

; of |. - - 

; +t _ 50 ch — /665 Pith GRADES SOME COBBLES FROM 50.0 TO 52.5 FEET 

99g fe 55 8 — 1660 

60 - BE —/655 

65 sae — 1650 
0g Pe: 
0 aaee 

¥* 180 bind 
ee GPS BORING COMPLETED AT 72.5 FEET ON 5-2-77, 70 ae CASiNG USED TO A DEPTH OF 8.0 FEET, — 1645 Din PIEZOMETER INSTALLED ON 52-77. 

torts 2 INCH PVC SLOTTED FROM 68.5 TO 72.5 FEET, | iain: GRAVEL PACK: 45.0 TO 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 

: SHEET 1 OF 1 

1/79 
DAMES & MOORE FIGURE B-36



- z 
Tt re BORING DMA - 47 Sp 
iw 

x LIMITS ee z 1573.6 No 
ce “Ou 08 15 > w SURFACE ELEVATION 1573.62 S15 
a Ws wee 3. le. lex wwe] SS o 4 COORDINATES: N 121,393 E 2,276,058 WS 

we OF | Baa| Sae| 28] 2 |: =o a 

~~ 18 fz $ aX SYMBOLS DESCRIPTIONS 
0 Pp {F BROWN SILTY FINE SUBROUNDED QUARTZ SAND WITH 

int TRACE COARSE SAND AND FINE GRAVEL; TRACE 
i iF SM SILT; MEDIUM DENSE, NONCALCAREOUS 

iret GRADES LOCALLY TO SILTY FINE SAND — /570 
4,7 22 m Wel 

5 ee BROWN MEDIUM SUBROUNDED QUARTZ SAND WITH TRACE 
or COARSE SAND AND FINE TO COARSE GRAVEL; MEDIUM 

. oer DENSE, NONCALCAREOUS 

| iid —/565 
3.f 2 © eee: /0 posg SP 

15 3.1 4114 IB @ Bic: 7 — 4960 

com fice 
¥ MATE BROWN SILTY FINE SAND; VERY LOOSE, NONCALCAREOUS 

i — 1555 
20 10.91133 38 BiH GRADES WITH FINE TO COARSE SAND AND GRAVEL ‘ 

; tt LAYERS 

ALTA 
| Aan SM . —/550 

25 17.7415 71 8 tH GRADES SLIGHTLY CALCAREOUS WITH COBBLES 
113 

ni Hi Hh — 1545 
30 2.54138 95 AIF GRADES TO BROWN SILTY FINE TO MEDIUM SAND 

a WITH SOME FINE TO COARSE GRAVEL; VERY DENSE, 
CALCAREOUS 

BORING COMPLETED AT 31.0 FEET ON 3-30-77. 
CASING USED TO A DEPTH OF 7.0 FEET. 

35 PIEZOMETER INSTALLED ON 3-30-77. 
2 INCH PVC SLOTTED FROM 23.0 TO 27.0 FEET. 
GRAVEL PACK: 17,5 TO 31.0 FEET. 
SAND: 17.0 TO 17.5 FEET, 
GROUT: 0.0 TO 17.0 FEET, 
GROUNO 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 & MOORE FIGURE B-37



3 | 

~~ Q sTunene | 0 BORING DMA-—48 Ss 
x LIMITS e ie = x ly =p an a? os |S > SURFACE ELEVATION 1547.42 Saf 

mh wr aPu 40 “ q * a ze azo 5 > awa] 35 2 lu COORDINATES: N 118,981 €£ 2,268,709 ig 
- ne Qe Jer [os jes ~ 

gw ° - 33% eae pee é A S ly 

“ {* fz 2 aX  srmeo.s DESCRIPTIONS , | 
0 rites ORANGISH-BROWN FINE SAND WITH TRACE FINE TO 

press: COARSE GRAVEL; MEDIUM DENSE, NONCALCAREOUS 
litt . —1945 

6.5 19 @ f::::: 

9 3.4 |120 22 w Pec: GRADES BROWN 

reste GRADES SOME FINE TO COARSE SUBROUNDED craver;  /9 49 
<a 8 @ £e::::: LOOSE 

10 9.6' attr BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND 
oo 8 WITH COARSE SAND; SOME FINE TO COARSE GRAVEL; 
gfe DENSE, CALCAREOUS —/535 

368 ge WITH MORE GRAVEL 
15 foo 2% 

58 of — /530 

93 22 # BP’? GRADES WITH BROWN FINE SAND LAYERS; MEDIUM 
20 2 DENSE 

SID BROWN FINE SUBROUNDED QUARTZ SAND WITH TRACE 
CHIE COARSE SAND AND SILT WITH FINE TO COARSE 
pethit GRAVEL LAYERS; VERY DENSE, CALCAREOUS — /525 

lOO @ F::::: 
25 Pirie: 

rrrne — /520 

JO 

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 24.0 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] @ 

1/79 
DAMES © MOORE FIGURE B-38



: 2 

~ = LIMITS IS tea = ay 
tp pee | ab. 08 |S. | ee So SURFACE ELEVATION 162 7. 30 Vu 
@ ty zm | weel fo TE [8% Sa os 8 xe COORDINATES: N 114,405 E 2,282,890 us 

- ae ee @e@eix #8 
ae ° a gat] 232 nee eis |*e = > a 

| ~ = a 2 S eo SYMBOLS DESCRIPTIONS 

0 Wu ML | BROWN SILT, TRACE FINE SAND 

: i9 @ YT BROWN FINE GRAINEO, SUBROUNDED QUARTZ SAND, SOME 
SILT, TRACE FINE SUBANGULAR GRAVEL, MEDIUM DENSE, — /625 
NONCALCARE OUS 

5 | — BROWN MEDIUM GRAINED, SUBROUNOED QUARTZ SAND WITH 
26 @ f-:::: FINE TO MEDIUM GRAINED SUBROUNDED METAMORPHIC 

| Potts GRAVEL, TRACE SILT, MEDIUM DENSE, NONCALCAREOUS 

oy sp — 1620 
10 SA seni 

a 8.8 alt Hil BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 
COLO . 26 bid SOME FINE GRAVEL, SOME SILT, MEDIUM DENSE, 

Ht SM NONCALCAREOUS, PIECE OF DOLOMITE IN BIT 5 
He — 64 

15 ee LIGHT BROWN MEDIUM SUBROUNDED QUARTZ SAND, SOME 
e foc: COARSE SANO TRACE FINE-GRAINED SUBANSULAR 

170 ny SP CARBONATE AND METAMORPHIC GRAVELS, VERY CENSE, 
or SLIGHTLY CALCAREOUS 

staat — /6/0 
X-RAY a BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT, 

20 SA/pH 116 @ Bes::: VERY DENSE, SLIGHTLY CALCAREOUS 
COLOR —— | 

Ise/o" @ fos: 
eo cud SP 

Sty SM 
rs — 1600 

30 N8/7°M fos::: 

— BROWN FINE SUBRCUNDED CUARTZ SAND, TRACE FINE — 1595 
1893/9" @ fess: SUBANGULAR GRAVEL, VERY DENSE, SLIGHTLY 

35 oe CALCARE CUS 
Pitti SP 

— REDDISH-BROWN FINE GRAINED SUBROUNCED CUARTZ SANT, ~~ 1590 

. iit SOME FINE SUBANGULAR METAMORPHIC GRAVELS, TRACE 

40 67 B fo::: SILT, VERY DENSE, CALCAREOUS 

© 7 - Bin BOULDER AT 39.0 FEET 

ae — /585 

X-RAY 45 @ qo: | 
45 Stitt GRADES TRACE FINE GRAVEL 

it: SP — /580 

50 62/88 tT SM 

ae — /57§ 

55 litt 

ao GRADE SOME SILT — /570 

69/9" 8 Low. 

60 BORING COMPLETED AT 59.3 FEET ON 5-11-78. 
4 INCH CASING SEO TC A LEE! CF 1GLO FEET. 
PIEZCMETER INSTALLEC ON 5-12-78, 
2 INCH PYC SLOTTEG FROM §.cC TO 19.0 FEET. 

GRAVEL PACK: 5.0 TO 15.0 FEET, 
GROUT. 0.0 TO 5.0 FEET. 
PIEZCMETER URY ON 6-10-78, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-39



- TT » - BORING DMB-IA S > 
ER Pee | sé. LIMITS jog |s.] 2 S. SURFACE ELEVATION 1627.94 Tw 
Q iw zB | #2 o fE Je *] se] 22 Sa. COORDINATES: N 114,405 € 2,282,900 ye 

RE] Or | PE | Bae bee Bb SE | Fe +g w © 
ef | 8 ax SYMBOLS DESCRIPTIONS 

0 NO SAMPLES TAKEN FROM 0.0 TO 63.5 FEET 
' SEE LOG FOR DMB-1 

5 

10 

15 : : 

20 | : 

25 

30 

35 
“v. 

36.5 — 1590 

4O 

45 

50 

55 . 

60 . 

EXXON MINERALS COMPANY, U.S.A. 
| CRANDON PROJECT 

LOG OF BORING DMB-1A 
SHEET 1 OF 2 © 

1/79 DAMES & MooRE FIGURE B-40. |



z ‘ 
- 9d el-1. 6 BORING DMB-IA (CONT D) Se 

= : = rR a «fk . LIMITS a8 2. ee 3 Ty 

w < wo 9 & 

aw | zg | wsel. fe fe. [Eu*| ee] 22 Gy SS 
- > 

@  —sO RE FE BERERVETE TRI ] 88 | : 
3-4 = “ . 

60 av ya oS 5 Zs SYMBOLS DESCRIPTIONS 

— (565 
Noe bo REDDISH-BROWN FINE GRAINED, SUBROUNDED QUARTZ SAND, 

| 65 [se TRACE SILT, TRACE OF GRAVEL AND COBBLES TO 1" 
Bibiit IN DIAMETER, VERY DENSE, CALCAREOUS 

— REODISH=BROWN, MEDIUM GRAINED, SUBROUNDED QUARTZ 
ef] odd itii SAND, TRACE FINE GRAVEL, VERY DENSE, CALCAREOUS — [560 

70 120/39" 8 CUI SP MOIST-WET 

— REDDISH-BROWN FINE GRAINED, SUBROUNDED QUARTZ SAND, 
Stn TRACE SILT, VERY DENSE, CALCALCAREOUS — (§55 

usp) SM 
eS — 1550 

laze Ge 
8&0 B BORING COMPLETED AT 79.4 FEET ON 5-16-78. 

4 1NCH CASING USED TO A DEPTH 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



2 - o~ ATTERBERG z |, 2 BORING DMB- 2 Re x LIMITS PIE I. = FACE ELEVATION 1706, 28 : Yn RE | se | ss. 38 6| 25) 58 3 SURFACE EL ac :? =k & tu zo wee]. [le TE. }e.? 82123 Sa _ COORDINATES N 114,995 € 2,285, af ° RE oO wo SE | Pe | sel eae] Eze E UE FEI") 8 : @ ~ fe Ts 5 @ 4 SYMBOLS DESCRIPTIONS ; 
| O UH BROWN FINE GRAINED, SUBROUNDED CUARTZ SAND, SOME rb iF SILT, TRACE SUBANGULAR GRAVEL, MEDIUM DENSE, — 1705 

1 Pl NONCALCAREOUS, MOIST 
21 @ Rpt Pale it 5 rp iF GRADES WITH THIN LAYERS OF COARSE SAND, Fel VERY MOIST —/700 P.C. i3 @ P I 

10 nH 10.4 78 BAH GRADES WITH MORE GRAVEL, TRACE CLAY 

BAH 

eo) i iH GRADES SOME SUBANGULAR METAMORPHIC GRAVEL, DENSE 
A GD 

. 

Hila | 
18 +f GRADES WITH COBBLES 

20 56 8 ; i GRADES SLIGHTLY CALCAREOUS {Bll Pi 
— /685 He : | Hy : | 25 HH 

83 8 Ji | GRADES WITH LESS GRAVEL AND COBBLES, NONCALCAREOUS — /680 
I {i 

| Ig Bi 
" re LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND | JO FOOT B poiss:: TRACE TO SOME GRAVEL AND COBBLES, VERY DENSE, —/675 tiny CALCAREOUS, MOIST 

COLOR reieee — /670 Ditty GRADES WITH MORE GRAVEL TO 3" IN DIAMETER 

4O i30/3°8 Co BROWN MEDIUM ROUNDED QUARTZ SAND AND SUBANGULAR Sah gp METAMORPHIC GRAVEL, TRACE SILT, VERY DENSE, — /665 Hing 2 VERY MOIST, NONCALCAREOUS 
ng GP oy 

45 
eeeen BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND, TRACE SILT, , 135/10" B se VERY DENSE, MOIST, SLIGHTLY CALCAREOUS — /660 

40/0 a BROWN MEDIUM TO COARSE ROUNDED QUARTZ SAND, SOME GRAVEL, 50 CiDnn TRACE SILT, SLIGHTLY CALCAREOUS, SOME COBBLES, : 

PP ddd Q - ~ 55 
200/2" 0 Fit: 

Stits — /650 
ny SP 

60 
riith G Pp GRADES SAND AND ROUNDED METAMORPHIC GRAVEL AND P.C 190715, a Ditht BOULDERS ave 

x sew wes 

— risest LARGE PEBBLES IN GRAVEL 
. 1645 rites: CALCAREOUS 

65 en 
i25/s"a LIGHT BROWN FINE TO MEDIUM ROUNDED QUARTZ SAND, TRACE — /640 “lp sp SILT, TRACE GRAVEL, VERY DENSE, WET, CALCAREOUS 

— BROWN MEDIUM TO COARSE GRAINED SUBROUNDED QUARTZ SAND 7O 27/5" @ Pits: AND SUBROUNDED METAMORPHIC GRAVEL TO 1 INCH DIAMETER, . 
ritets SP TRACE SILT, VERY DENSE, SLIGHTLY CALCAREOUS, WET, _ 1635 

| iif GP | 75 PEttt 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-4] |



8 = 

~ z= LIMITS e 15 [ea = x hy ze xn «5 oS | 2, ) 2 S > ly au | fe | s2% ave as] es 8 8 as wi | 52 | Se fon ee [ox [te |e les ~ x us ‘ o joariseeyee*) eis [ve = 3 “ 
25 . = 12 S aa, SYMBOLS DESCRIPTIONS 

125/4" 8 PSII 
rietis GRADES WITH MORE GRAVELS AND COBBLES To _ 

et tLe Q ae ~ 80 4ava"g FEE 

ff dy Q ~~ 85 Frigse'a Pits! 
niin — /620 

Se] sp 
390 125/4" 8 Pon GP GRADES FINE TO MEDIUM SAND, TRACE SILT 

aa a i 95 legve"a fs . 
ttiiis — /6/0 

1/00 150/4"B rites 

BORING COMPLETED AT 100.3 FEET ON 5-17-78, a 1605 

4 INCH CASING USED TO A DEPTH OF 4S.0 FEET. 

PIEZOMETER INSTALLED ON 5-17-78. 

2 INCH PXC SLUTTEG #ROM 9U.2 Iu 100.2 FEET. 
105 GRAVEL PACK: 68.2 TO 100.2 FEET, 

SAND: 45.2 TC 68,2 FEET. 

CENTONITE: 45.09 TO GS.2 FEET, 

GROUT 0.0 re &S.O FEET, 

PIEZOMETER DRY CN 6-21-78, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB.2 
SHEET 2 OF 2 

/79 | DAMES & MOORE FIGURE B-412



= 
- So~ mnene TET, an BORING DMB-3 Se 

~ ” - umits oe 5} 58 S SURFACE ELEVATION 1687.93 <u RS ue <Su > i? .e iG ti i 8 & COORDINATES: N 116,895 E 2,287,465 ly & 
iw zrWwa ft, 2, [TEx feu JS] «es ~J ~J - se fk Cw = wy 

BE] OF | FE | Bee) bee pe") eis lve $3 . ~ fe Ja 5 @ a SYMBOLS DESCRIPTIONS 
O betes: YELLOWISH-BROWN FINE TO MEDIUM QUARTZ SAND, 

wettee TRACE COARSE SAND AND FINE GRAVEL, LOOSE. 
log Pls: NONCALCARE 0US — (585 

5 — LIGHT BROWN FINE TO MEDIUM QUARTZ SAND, SOME COARSE 
ge fics: SAND, TRACE FINE GRAVEL, MEDIUM DENSE, NONCALCAREOUS 

6-12-78} DIDI 
Vv Prt — /580O 

B.2' bitin 

10 bem pis FINE GRAVEL GRADES OUT, BECOMES MOIST 

Shits — 1/575 

— LIGHT BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE 
1/5 tieee SAND AND FINE GRAVEL, LOOSE, NONCALCAREOUS 

14.4 ze bi: 

Sep — /570 
iy SP | 

20 8 8B Dh COARSE SAND AND FINE GRAVEL GRADES OUT 

Pitti — (565 
Pee BROWN MEDIUM TO COARSE QUARTZ SAND, TRACE FINE GRAVEL, 

25 Piiiil TRACE FINE SAND, MEDIUM DENSE, SLIGHTLY CALCAREOUS 

16 wr: 
STE — /560 

F Hig SM | BROWN FINE QUARTZ SAND WITH SILT, MEDIUM DENSE, 
3O 3 8 Ht SM CALCAREOUS 

Thins 2ROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE . 
aoe SAND AND FINE GRAVEL, MEDIUM DENSE, CALCAREOUS — (555 

J5 nitty SP 
43 @ fe:::: GRADES LIGHT BROWN, LESS FINE GRAVEL, DENSE 

Sn — 1550 
ee LIGHT BROWN FINE QUARTZ SAND, TRACE SILT, VERY DENSE, 

40 Pees CALCAREOUS 

71 @ f-:::: 

ng SP 
Diitl — 1545 

— G P| LIGHT BROWN FINE SUBROUNDED QUARTZ SAND WITH SOME 
45 3, mcs SILT, MEDIUM DENSE, CALCAREQUS, MOIST 

SEU SM | | | 
TIirtg «LIGHT BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT, — 1540 

. oer MEDIUM DENSE, CALCAREOUS 

50 21m ps 

HIE —/§35 
a SP 

5S ffm 

27 8 [-:::: 

Sih — [530 

60 ntti 
23 a oe eee 

BORING COMPLETED AT 61.5 FEET ON 5-18-78. _ 
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 1525 
PIEZOMETER INSTALLED UN 5-18-78, 

65 2 ICH PVC SLOTTED FROM 55.0 TO 60.0 FEET, 
RAVEL PACK: 50.0 TO 60.0 FEET. 

SAND: 40,0 TO 50.0 FEET, 
"ROUT: 0,0 TO 40.0 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 & MOORE FIGURE B-4? 
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eee 

= 

ATTERBERG = ~ (p BOR ING DMB -~4 Sia 

= LIMITS rit S = 
Ky 

RR fer | seu o§ 124) 2 S 4, SURFACE ELEVATION = 1644.49 Sy 

©} , QW xo wee © re a we|es gy COORDINATES: N 118,405 €E 2,283,785 tye 

° - °o > w ~ 

ad 

Be | SF | SE" [es.ise/itele |e [H]"] 88 i 
<«~- ° 

0 oa ye de 5 aS | SYMBOLS DESCRIPTIONS 
li BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 

mths TRACE SUBANGULAR TO SUBROUNDED COBBLES 3"! 
aanans P MEDIUM DENSE, NONCALCAREOUS 

e202 M Riis: S 
resets VERY WET AT 3.0 FEET 

5 
neP BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, /640 

; i SOME SILT, TRACE TO SOME GRAVEL AND COBBLES, 

fn 7.5 | 130 29 8 Mh iH NONCALCAREOUS, DENSE 

10 | 1 1 SM 
— 1635 

77 8 Bult H GRADES WITH COBBLES VERY DENSE 

i I 
LPH 

15 Hi ~ 1630 
wvid'@ oo LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 

Pith TRACE SILT, TRACE FINE GRAVEL, VERY DENSE, 

reetts NONCALCAREOUS, MOIST 

SA, pH 
rescr 

_ 

20 COLOR 2.7 Plt? 
1625 | 

P.C. 
M7 @ Beis: 

| Se] SP 

" ty dE ~ _ 
~ 

oe WONG BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, — /6/5 | 

JOP ec. 
is0/10 8 F i i SOME SILT, SOME FINE GRAVEL, VERY DENSE, 

( ; CALCAREOUS, MOIST 

SA, pH, 
i 

— 

FO F coior 3.6 58/6" & He 1 GRADES WITH TRACE SUBANGULAR METAMORPHIC 1610 

P.C. 
Hp ‘ GRAVEL AND COBBLES 

Tt 1 

f | 
ot 

bh] a d 
_— 

© 40 75/4" 8 i 1609 

if 
Hh 

- ieee ~ | 
- 

tH | 
—/ 

50 P.C. 
1500/4" @ 

595 

6-24-78 . 

540' BROWN SILT AND FINE SAND, TRACE CLAY, TRACE 

55 Paxta 1.91131 50/5" & SUBANGULAR COARSE SAND AND FINE GRAVEL, —1590 

COLOR . VERY DENSE, CALCAREOUS, MOIST 

, | ML GRADES WITH FCCKET CF CLAYEY SILT 

60 
| 

— /585 

: 
EXXON MINERALS COMPANY, U.S.A. 

CRANDON PROJECT 

@ 
LOG OF BORING DMB-4 

SHEET 1 OF 2 

1/79 
DAMES & MOORE FIGURE B-43|



, , ‘ = Z aTtersers | = |, w BORING DMB-4 (CONT'D) Sp 
- LIMITS PF TE [La = ly RE | Se | $8. 28,0] 85] 5% Sy <i ow - xrwWwa |. 2. fEx Jaw [Ot] ad © J 

at aw or oF 23¢/2aefeae!] S |= [eu za a ~ eo SS" 735° jaz 7 & o 
60 “fz | 3s] as SYMBOLS DESCRIPTIONS 

eft Tt. - | — ML 6S |} ye _ 

ieee | — 
a dee BROWN FINE GRAINED QUARTZ SAND SOME SILT, VERY DENSE, (ORS 200/3" # ith CALCAREOUS, WET —/1575 

aie : : : ° . 

75 woh REDCISH-"ROWN MEDIUM TO COARSE GRAINED QUARTZ SAND, — 1/1570 200/47 B fess ss: TRA“E SILT, TRACE SUBROUNDED WEATHERED METAMORPHIC 
Ptihs GRAVEL, CALCAREOUS, VERY DENSE, DAMP 
iy SP . 

8O we . —/565 | 
IS2/4 @ 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 TO 69.5 FEET. : BENTONITE: 59.0 TC 59.5 FEET. 
GROUT - 0.0 TO 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 & MOORE FIGURE B-432



2 

x LIMITS eit i.e = ww eR | ap @5 eo} (8. [Fe S SURFACE ELEVATION 1688.77 Sw : a ky zo wz S > ia ge] wo oS 88 COORDINATES: N 112,135 £ 2,285,540 & 5 es 2 fee [os |e {z= Jus a 
iy @ SEP OF | AED | gee] eae| Be E/E | FE =< z 

~~ y* FS S as SYMBOLS DESCRIPTIONS 
: O TAH BLACK SAND AND SILT WITH ROOTS TO 10! 

125 1! @ a BROWN FINE SAND WITH SILT, TRACE COARSE SAND AND Yh FINE GRAVEL, TRACE CLAY, OCCASIONAL COARSE 
sl lt SM GRAVEL, LOOSE, NONCALCAREOUS — /685 5 HH 

X-RAY 40 @ i I 

rh 
LIGHT BROWN MEDIUM QUARTZ SAND, SOME FINE AND COARSE 48 8 SAND, TRACE FINE GRAVEL, TRACE SILT — /680 10 A it BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE SAND 

; ; AND FINE GRAVEL, SOME SILT, VERY DENSE, NONCALCAREQUS 

5 87 & I f — 1/675 / Pid F 

{Hi HE 
20 19 SS re SM GRADES SLIGHTLY CALCAREOUS — 1/670 

Hy 

corn 7.5 130/9" @ Ht GRADES LIGHTER BROWN, LESS SILT, TRACE — /665 25therc if 1H MEDIUM GRAVEL, CALCAREOUS ele 
iB A | 

aut 
oT 

100/55 @ i H — 1/660 
JO A 

iiPls Bi 
— BROWN FINE TO MEDIUM QUARTZ SAND, TRACE CCARSE 

. titres SANC AND FINE GRAVEL, TRACE SILT, VERY CENSE. 
43/8 B@ by Sp CALCAREOUS — 1655 35 Pitti: 

— BROWN FINE TO MEDIUM SAND, SGME SILT, TRACE COARSE 
rettes SAND AND FINE GRAVEL, VERY DENSE, CALCAREOUS 

ISO/S"@ Fics: SP — /650 
4O Soi SM 

© myer BROWN FINE TO MEDIUM QUARTZ SAND, SOME SILT, 
SOME COARSE SAND AND FINE GRAVEL, VERY DENSE, 45 ISI/7" @ CALCAREOUS , MOIST — 1/645 

SA, pH Py Ly isove"s Hf} GRADES WITH MCRE CCARSE SAND AND FINE GRAVEL — /640 5O Pcotor | F 
P.Cc, otier! 

il 
: 

55 175/5" @ | HE SM — /635 
SW 

\" ! 50 Sf - 200/55 8 | | — 1630 

| i 200 /4" | — /625 
65 ; 

tees BROWN FINE TO MEOLUM SAND, SCME PEDIIM GRAVEL, 
. resils TRACE CCARSE SAND, TRACE SILT, VERY CENSE, 70 200/49 & seer CALCARE GUS — /620 

ty Sp 
Drits GM BOULDER ZCNE 72.0 TO 80.0 FEET 

pont — /6/15 75 
ee eee 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© | LOG OF BORING DMB-5 

SHEET 1 OF 2 | 

1/79 | DAMES & MOORE FIGURE B-44 |



‘ = 

Limits = a | 

RRP se | seu — 38 | 25) 55 8» Se 
ir pa = oy. ee Bo ra > aS S 4 u™~ 

QQ por | PE | sae[eaelese] 6 1S [Fe = ls 
74 aad _ 

7 or aS S a | srmBots DESCRIPTIONS 
5 Dinh 

Wg fou: 
2oo1e® PEEH SP 

fu GM — 1610 | 
&O ~ 200/7"8 Me BROWN FINE SAND, SOME SILT WITH COARSE SAND AND 

ett i FINE TO MEDIUM GRAVEL, VERY DENSE, CALCAREOUS 

wo TAR SM 
200/45 8 Hit GM GRADES WITH MEDIUM SAND AND LESS SILT . — /605 . 

85 Ta 

Shit ORANGISH-BROWN FINE TO MEDIUM QUARTZ SAND, TRACE 
185/8"g Pos SILT, SOME COARSE SAND, TRACE FINE GRAVEL, VERY 

X=RAY DOnnn DENSE, CALCAREOUS — /600 

90 Sitti 
ED SP 

eo Fe SW | 
200/34 @ feos: — 1595 

95 EE | 

fe 

| | 
a 1990 

/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 TO 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



= =T e BORING DMB-5A S 
cp fee | ce, vwits tag |e. [28 S SURFACE ELEVATION 1689.33 Stu 
ay zo 32% eo fe, [BF] Se] e2 84 COORDINATES: N 112,130 £ 2,285,545 ae © PRE] GF | FBP cs cl bel eee Le [EE =8 a 

ya far ps | 8 aX syrwBoLs DESCRIPTIONS 
4 aaa NO SAMPLES TAKEN FROM 0-100 FEET 

SEE LOG FOR BORING DOMB-5 

5 — /685 

10 ++ — /680 

Pf fd. — /67. 

: ef fd . 

; ef fy _ 

: ft dd _ 

: ff Ld 

: Ft de - 

: ef ft ' 

: ef po dd _ 

: ef fo dy _ 

: Pf fd d 

: Pf fo dd a 

: ft Td a 
70 — /620 

75 ft fd (BORING CONTINUED) — /6/5 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB-5A 

SHEET 1 OF 2 

f 1/79



' 2 
, 5 . % BORING DMB-5A CONT D Sp 

a 

zeolep | sb. uimiTs 1g |e. (58 S <i 
qw | te | azo ae ae a 88 iy & 

i be | Se® [ee fee foe ye dz fest & | ~J 4 

‘ » | oat] saeloee) 2 [Ss |"e = § ws 
75 a ye YS 3 aS SYMBOLS DESCRIPTIONS | | 

80 Saal 
— /6/0 

85 aaa . — /605 

90 tt dd — /600 

95 ff Gy | — /595 f 

/00 99.5! — — /590 
rte H GRAY ISH-BROWN FINE GRAINED SUBROUNDED QUARTZ 
PLA SAND, WITH SILT AND FINE TO MEDIUM GRAVEL, 

ToT VERY DENSE, NONCALCAREOUS 
Tt) SM 

| TS CF — /585 03 corre {ll tne YELLOWISH-BROWN FINE TO MEDIUM 3RAINED SUBROUNDED 
Pitti QUARTZ SAND, TRACE SILT, WET, VERY DENSE, 
sae SLIGHTLY CALCAREOUS 

110 zoo/sta fy SP — 1960 

nin BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, SOME 
HP! SILT, TRACE FINE GRAVEL, WET, VERY DENSE, _ 

115 loovio"a FP a NONCALCAREOUS 1575 

it SM | 
Hb K | 

120 | 200/2"8 Hn | — 1/570 

BORING COMPLETED AT 120.2 FEET ON 12-1-78, 
CASING USED TO A DEPTH ON 9.0 FEET, 
PIEZOMETER INSTALLED 12-4-78. 
2 INCH PVC SLOTTED FROM 110.0 TO 120.0 FEET. 
GRAVEL PACK: 96.0 TO 120.0 FEET. 
SAND: 94.0 TO 96.0 FEET, 
BENTONITE: 87.0 TO 94.0 FEET, 
GROUT : 0.0 TO 87.0 FEET. 
GROUND WATER LEVEL RECORDED AT 99.5 FEET ON 1-11-79. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-5A 

SHEET 2 OF 2 © 

1/79 
|



2 
~ 9 

cP ier | ss LIMITS jo8 | Sul ze S SURFACE ELEVATION _ \666.47 Ti 
QW we <2ou > we} wolss 8 Q COORDINATES: N 112,385 E 2,283,015 we 

- zWaii, 2. [sx jew [> [58 wd ~d 

© ae or | ER |aaelzati see) & js |e = $ tu 

1 I* de S as SYMBOLS DESCRIPTIONS 

O . Hatalabatal BLACK SILT WITH SOME ORGANICS AND SAND /665 

X=RAY 7 8 BROWN SILT WITH FINE SAND, TRACE COARSE SAND AND 
FINE GRAVEL, TRACE CLAY, LOOSE, NONCALCAREOUS, WET 
t 

HA SA i! I BROWN FINE TO MEDIUM SAND, SOME SILT, TRACE COARSE 

5 , iaak iW SAND AND FINE GRAVEL, MEDIUM DENSE, NONCALCAREOUS 
COLOR pi as 1660 

P.C. Dili REOOISH-BROWN FINE SAND, SOME SILT, TRACE COARSE 
vette SAND AND FINE GRAVEL, LOOSE TO MEDIUM DENSE, 

ioe FCS NONCALCAREOUS 

1/0 biti 

He — 1655 
rin BROWN FINE TO MEDIUM SAND, SOME COARSE SAND ANO 

1S Pliiis FINE GRAVEL, TRACE SILT, DENSE, NONCALCAREOUS 

Po 42m pec se — 1650 

sry SW 

20 Pritts 
66 se LIGHT BROWN MEDIUM QUARTZ SAND, TRACE COARSE SAND, — (645 

bitin TRACE FINE TO MENIUM GRAVEL, VERY DENSE, 
. DEttn NONCALCAREOUS 

2s vate 

69 & Fan BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE SANC, 1/640 
Wtde TRACE TO SOME FINE TO MEDIUM GRAVEL, SOME SILT, —_ 
It 41] VERY DENSE, NONCALCAREOUS 

HAG 
30 BA 

170 9 TAGE 
i Ht GRADES LESS MEDIUM GRAVEL — /635 

a Tf iI 

35 iso/7L" # i ; 

40 i893 @ iN | | 1) GRADES ORANGISH BROWN 
© Hh : — /625 

it 

ty qd 

| ) — /620 

; ~ Pf ; ° “| ' 

COLOR — /6/5 

: ty Td ~ | i 

— /6/0 

60 eT] ode 70/955" @ GRADES WITH OCCASIONAL MEDIUM GRAVEL 

— /605 

65 IsO/It"& 

Ty dE i _ 
7 O 57 @ HH 

ff fd : “ 
75 aM 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMB- 6 

SHEET 1 OF 2



= t ee 0 BORING DMB-6 (CONT'D) Ss x - 2 = ER dose | ss. ne lok | eal ee S Si | ly ro Wen > w 81 Sa] o> Su 
nN ' 

| Q Rew xwWoa to, 2. | 5x aw Ty 18 ow 
a BEY OF | FE | ex] bee) eee E LE LEE >§ ws a4 [27 s | 8 aad SYMBOLS DESCRIPTIONS 

75 120 © Bd] P | Vv 4 Pha] 
aa Puy SM — /590 6-22-78 STH REDDISH-BROWN FINE TO MEDIUM QUARTZ SAND WITH SOME Hie SILT, TRACE FINE GRAVEL AND COARSE SAND, VERY . 

AH DENSE, NONCALCAREOUS 
8O Iso w IVE | eH — 1585 uaa 

LB 9 
85 40 & Heh | 

BORING COMPLETED AT 86.0 FEET ON 5-26-78. — /580O 
CASING USED TO A DEPTH OF 10.0 FEET. 
PIEZOMETER INSTALLED ON 5-26-78, 
2 INCH PVC SLOTTED FROM 75.5 TO 85.5 FEET. IO 
GRAVEL PACK. 61.6 TO 85.5 FEET. 
SAND : 53.8 TO 61.6 FEET. 
BENTONI TE: 50.0 TO 53.8 FEET. 
GROUT: 0.0 TO 50.0 FEET. 

GROUND WATER LEVEL RECORDEB AT 76.4 FEET ON 6-22-78, 

EXXON MINERALS COMPANY, U.S.A. | 
CRANDON PROJECT 

LOG OF BORING DMB-6 

SHEET 2 OF 2 ©



. 2 
ATTERBERG 5 > 2 BOR ING DMB- ¢ Si 

= LIMITS Pte a 2 ey 
ZR TL ep | ss 08 |. |ze S SURFACE ELEVATION 1653.67 Vy 

ws >* > JO oliso | wu 9 4 i 
Q Wy xo wo o E Ww Foal oz S w COORDINATES: N 106,150 £ 2,287,845 + 
Wie Por | HED | Se lose] cel S [= es 22 “J 

~ o | 338/24 /52") 2 is |°= s 3 
q 

an 3 ad SYMBOLS DESCRIPTIONS O & 
Pepa BLACK SILT, SOME ORGANICS 

a IN Sa BROWN SILT, TRACE FINE GRAVEL, TRACE FINE SAND, 
13 Vi MEDIUM DENSE, NONCALCAREOUS, MOIST 

SL ef BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, SOME — /650 
5 Para FINE TO MEDIUM GRAVEL, SOME SILT, MEDIUM DENSE, 

a ie 8 | IH MOIST, NONCALCAREOUS 
»HA TH? id 

COLOR if } 
il 

s nak SAMPLE SATURATED AT 9.5 FEET — 1645 
10 oF Tit 

BA 
25 8 h i — 1640 

15 it 
4] P 

i ; 
Dnt LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 
Pltnn TRACE SUBROUNDED METAMORPHIC GRAVEL, DENSE, — (655 

20 37@ Fy SP NONCALCAREOUS, WET 
Dit GRAVEL OR BOULDER AT 21.0 - 23.5 FEET 

— REDDISH-BROWN FINE TO MEDIUM GRAINED SUBROUNDED 
bitit QUARTZ SAND AND SUBANGULAR METAMORPHIC GRAVEL, 
titi TRACE SILT, SOME GRAVEL HIGHLY WEATHERED, — 

25 105/88 PEttn NONCALCAREOUS, VERY DENSE 1630 

cep SP 
sand GP 

30 I2s/e"@ Pcs: — 1/625 

a BROWN MEDIUM GRAINEO SUBRCUNCED QUARTZ SAND, TRACE 
tise FINE TO MEDIUM SUBROUNCECD METAMORPHIC GRAVEL, 
visits VERY DENSE, NONCALCARECUS, DAMP 

ete foo — /620 
35 Piidii SP 

ef fd — BROWN MEDIUM GRAINED SUBANGULAR QUARTZ SANO WITH FINE —= /6/4 
4O 200/6'8 Fircs:: TO MEDIUM SUBANGHLAR METAMCRPHIC GRAVEL, TRACE SILT, 

e Sail - : et 

| iid GP GRADES WITH LESS GRAVEL 
Pitti — /6/0 

45 en 
Te. LIGHT BROWN FINE TO MEDIUM GRAINED SUBANGULAR QUARTZ 

bliit SAND, SOME ANGULAR COARSE SAND, VERY DENSE, NCNCALCARE*US, 
litt WET 
litte BOULDER 47.0 - 47.5 FEET 

ISO/IO" B Peis: — 1605 
50 rete iy BOULDER AT 50.0 FEET 

Pa i zasirm fe — 1600 

EXXON MINERALS COMPANY, U.S.A. 
CRANOON PROJECT 
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: ele]. iS BORING DMB-7 (CONT'D) Se 

LIMITS re 1.8 
RR i se | ss. —18 25/35 S Sty | 
aw prs | efi. fe JE. 1EuRlSe| 23 84 ri 

- So+ Jee Jo WO 

EY OF | PE | Be] See] bel IE |e 33 “ | @ 
55 “ tz S es SYMBOLS DESCRIPTIONS 

ey} dy Is0/9"R Fi:::: BROWN FINE TO MEDIUM GRAINED ROUNDED QUARTZ SAND, — /(§95 
60 SID TRACE FINE TO MEDIUM SUBANGULAR GRAVEL, TRACE SILT, 

Ii VERY DENSE, SLIGHTLY CALCAREOUS, WET 
nity SP 

SA,HA oe Et _ 
6S Pcotor 200/6 8 i LIGHT BROWN FINE TO MEDIUM SUBANGULAR QUARTZ SAND, 990 | 

vy bitin TRACE COARSE SAND AND FINE SUBANGULAR METAMORPHIC 
65.7 Petite GRAVEL, NONCALCAREOUS, VERY DENSE, WET 

6-22-78 tole 

riitis COBBLE AT 66.0 FEET 
170/6'8 Pitts GRADES POORLY GRADED —_ 1585 

70 227 sp 
od SW | 

Mo Pests: . 
75 50/5 @ Bes:::! — /58O 

8 O BORING COMPLETED AT 79.2 FEET ON 6-6-78. 
6 INCH CASING USED TO A DEPTH OF 11,0 FEET. 
PIEZOMETER INSTALLED ON 6-6-78. 
2 INCH PVC SLOTTED FROM 69.0 TO 79.0 FEET. 
GRAVEL PACK: 59.0 TO 79.0 FEET. 
SAND: 55.0 TO 59.0 FEET. 
BENTONITE: 53.0 TO 55.0 FEET. 
GROUT: 0.0 TO 53.0 FEET. 
GROUND WATER LEVEL RECORDED AT 65.7 FEET ON 6-22-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB- 7 @ 

SHEET 2 OF 2 
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z= LIMITS Pte {.8 = 
ww 

cep se | seu 08 [Zul ze > SURFACE ELEVATION 1622. 74 Si 

alu | 22 wz gy o Te. [e*|e"] 23 8 . COORDINATES: N 114,595 E£ 2,287,840 GS 

2 -- ° > wo 

QQ Por | ME | aae|eaeleee| pS [Te >§ rm 
a" y= TS 5 as SYMBOLS DESCRIPTIONS 

O 
TT T4 Pl BROWN FINE GRAINED QUARTZ SAND, SOME SILT, MEDIUM 

. i i DENSE, NONCALCAREOUS, MOIST 
41 B 

5 @ aH — /620 

F | 
5 

nt 

ig O ft i SM GRADES FINE TO MEDIUM SAND, TRACE FINE GRAVEL 

dPi¢L! — /6/5 

| 
22 @ i H ML 

10 180 ft rk GRADES TRACE COBBLES 

ta — /610 
ay 

15 
me BROWN MEDIUM TO COARSE SUBROUNDED QUARTZ AND 

X-RAY 
ise kis METAMORPHIC SAND AND SUBANGULAR METAMORPHIC 

eT GP GRAVELS TO 4'' DIAMETER, MEDIUM DENSE © TIST, 

iiigh NONCALCAREOUS — (605 

Rg] SP 

20 
6! 6 — BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 

Piiiit SILT, SOME FINE SUBANGULAR GRAVEL, VERY DENSE, 

Pildit NONCALCAREOUS, MOIST 

) 
riitit : — /600 

25 
4Oo/ll" @ Ettc:: GRADES WITH MORE SILT AND TRACE CLAY, CALCAREOUS 

| 
Pitt COBBLES TO 3.0 FEET IN DIAMETER FROM 26.0 TO — (595 
veete 30.0 FEET 

30 wezvete fee 
6-24-78 Distt 

Vv TIliii 
— /§90 

33.7' aor 

35 isovetm feiss 
eee — 85 

@ 40 s0/e"@ qo 

tii 
— [580 

45 ISO/10°@ fiiic:: 

oe — 1575 

50 150/90" @ Fs: 
BORING COMPLETED AT 50.7 FEET CN 6-7-78. 

NO CASING USED. — /570 
PIEZOMETER INSTALLEO CN 6-7-78. 

S55 
2 INCH PVC SLOTTED FRCM 45.0 TO 50.0 “EET. 

GRAVEL PACK: 40.0 TO 50.0 FEET. 

SAND - 35.0 TO 4O.C FEET. 

BENTCNI TE - 34.0 TO 35.0 FEET. 

GROUT - -C.0 Tre 34.0 FEET. 

GROUND WATER LE ‘EL RECORDED AT 33.7 FEET CN 6-24-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ 
| LOG OF BORING DMB-8 
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2 
ATTERBERG = | w BORING DMB-9 Sp 

x LIMITS Pde a = ly Se te 08 | 2ulza S SURFACE ELEVATION 1661.61 Zu id Su > Ze wlio} ww 9 4 & | Q ty xo woe]. fe TE. [BF] se] 22 ou COORDINATES: N 110,555 E 2,287,235 as 
= = > 9 

ae or | °F gar | 2a] Foe 2 |5 a = $ wy @ 
<q«=— 

O ~~ te fs 3 aa SYMBOLS DESCRIPTIONS 
ri | SM BROWN SILTY SAND, SOME GRAVEL, MEDIUM DENSE 
PT elt —_— 

ig8 @ fo BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 1660 
rites SOME FINE GRAVEL, TRACE SILT, MEDIUM DENSE, 

5 Miag Bit: VERY MOIST, NONCALCAREOUS 

“hf Le wale a _ 
x ar 

19 @ Briss; 10 Stn 

25 @ 204 SP GRADES WITH COBBLES 
arr — 1650 

% Dili 
30 @ itil BOULDER AT 14.0 FEET 

15 Diiiiy 
See" @ iis: 

aor — 1/645 
¥agqg Beit GRADES SOME GRAVEL | 

20 PC, Sto@ fori: LIGHT BROWN COARSE SUBROUNDED QUARTZ SAND, TRACE . 
DIlIn SILT, SOME FINE SUBANGULAR METAMORPHIC GRAVEL, 

Rig g feu NONCALCAREOUS, VERY DENSE — 1640 

aera ey | 
25 "90 @ fc 

(76/8" @ foots: GRADES WITH TRACE SILT AND COBBLES 1635 

*is6 a — BROWN FINE SUBROUNDED CUARTZ SAND WITH SILT, SOME 
JO 40/6" g pects: SUBANGULAR METAMORPHIC GRAVEL, VERY DENSE. VERY 

Dllins MOIST 

EE , — 1630 
eno SP 

35 isos" foc SM GRADES WITH LESS SILT 

aa a os 40 isova"a fon LIGHT BROWN MEDIUM GRAINED SUBROUNDED QUARTZ SAND, 
titties SOME SUBANGULAR METAMORPHIC GRAVEL, TRACE SILT, 
riitt: VERY DENSE, VERY MOIST, NONCALCAREOUS — /620 © 

45 EE 
54/4" @ fos: 

PP] dd a SS GRADES WITHOUT SILT 
50 IS3/o" @ Pc Sp 

55 81/6" B Donn GRADES TRACE CLAY 

60 150/6" & —_ LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 
rete VERY DENSE, DAMP, NONCALCAREOUS 
Pitti SP - /600 

— LIGHT BROWN COARSE GRAINED SUBROUNDED QUARTZ SAND, 65 50/5" @ Po: . TRACE FINE SUBANGULAR METAMORPHIC GRAVEL, VERY 
reetes DENSE, NONCALCAREOUS 

6-27-78 iti —_ 1595 Vv Dithhs . 
684 Pilih ; 
v Dili 

7 ON. polso/6" g fo SP 
ra’ OEE —- [590 

75 biti 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-9 

SHEET 1 OF 4 @ 
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~ z= LIMITS zis |-o = ly . WN « ° a zal ze ~ x Pa) $6 | $25 7. ee ats 88 wie QQ Por | Se” [sel os.e| che E TE [EE 2 i a ‘ ops ss yee] BS | $3 

75 * 7 5 ao SYMBOLS DESCRIPTIONS 

uz a 
Stiht — [985 

GO 50/5" @ nnn GRADES WITH FINE GRAVEL 

SHI — 1580 

PES] sp 
8S IS3/5" Bo pois: GRADES TRACE FINE GRAVEL 

oe — 1575 
90 Iso/S" @ Pei 

Dn — [570 

— LIGHT BROWN MEDIUM GRAINED SUBRGUNDED QUARTZ 95 50/5" B Ps SAND, SOME FINE SUBANGULAR METAMCRPHIC GRAVEL, 
Dit: TRACE BROWN SILT, VERY DENSE, MOIST, SLIGHTLY 
resess SP CALCAREOUS — /§65 

— LIGHT BROWN FINE GRAINED SUBROUNCEC CUARTZ SAND. /00 50/5" m pes: MICACEOUS, VERY DENSE, MOIST NONCALCAREOUS 

105 Dllnn: 

_— REDDISH-BROWN FINE GRAINED SUBROUNDED QUARTZ 
bitin SAND, TRACE SILT, TRACE FINE SUBANGULAR — (555 
Diiit METAMORPHIC GRAVEL, VERY DENSE, MOIST, 
rent SLIGHTLY CALCAREOUS 

110 psa fo 

115 oe 

ce CRAGES TO GRAY 

120 svi" a Pan DARK GRAYISH-BROWN SILTY SAND, TRACE CLAY, SOME 
Wit COBBLES TO 3'' IN DIAMETER, VERY DENSE, HOIST, 
HH CALCAREOUS — 1540 
} a 

| SM 
125 

wwii ML 

i — 1535 
— BROWN MEDIUM SUBROUNDED QUARTZ SAND, TRACE COBBLES, 
Dinh: T 130 isove" @ Pos VERY DENSE, CALCAREOUS, VERY WE 

cup SP 
135 Pitt 

EE — 1§25 
— REDDISH-BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 

\ iit: TRACF SILT, TRACE FINE SUBANGULAR METAMORPHIC /40 ISO/Q @ Pee: GRAV.L, VERY DENSE, MOIST, CALCAREOUS 

— 520 
145 ay SP : 

150 hth 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ 
LOG OF BORING DMB-9 

SHEET 2 OF 4 
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~ « = LIMITS r ie S ey 

Re] es | 283 =| 2°21 85 | 88 8 2 | ye . 
win | Se | Se” se [et oni # lz [fs a! | ~~ 

s m «| saxt[ ae ]Ese] 8 |S [te =$ ty 

150 oe TS Js aS SYMBOLS DESCRIPTIONS 
50/8" @ @.-:::: Ss 

155 BE | 1 FOOT BOULDER AT 155.0 FEET 

ff dy a ——— - n 

160 erate fed OP 

165 ES 
HEE — 1495 

nes LIGHT BROWN FINE GRAINED MICACEOUS QUARTZ SAND, 
biti: TRACE SILT, TRACE CLAY, VERY DENSE, MOIST, 

/70 54/4" @ Stn CALCAREOUS 

175 eee 

/80 isovat mf S 
SEE — /480 

IES 
sree GRADES TRACE FINE SUBANGULAR GRAVEL 

1/90 163/3" B BE 

195 SEE | 

200 150/45" a BEN 

205 SEE 

2/0 ee" ef 

2/15 *i7o/5" a HT | SM SOM ACE CLAY VERY DENSE. MOIST. CALCAREOUS | 

220 * gosto" 7 gEE FROMLCAREOUS, WET ROUNDED QUARTZ SAND, VERY DENSE, 

225 cae 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-9 @ 

SHEET 3 OF 4 
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, ele 1. 0 BORING DMB-9 (CONT'D) Sa 

RR] se | sb. log |.) 28 S ., Sit 
aw ize jeer l. Te JE. [28/88] 23 Sy < 
BE] oO | FE | See gae(ree] 5 1S [*8 ss a 
225 "Te TS | 8S | sywsocs DESCRIPTIONS 

x Pitt 

250 20 @ Bios: OACRAVEL VERY DENSE CALCAREOUS. IBIS © 
Oe ~ (0 
HEP Sp 

235 riirtpos 
sii SM 

abhi — 1425 

240 * 50/6" a ML | waite catcire(2) crvstars 
| DECOMPOSED BEDROCK — /420 

BORING COMPLETED AT 242.0 FEET ON 6-5-78. 
245 6 INCH CASING USED TO A DEPTH OF S.O FEET. 

CORE BARREL DROPPED INTO BOREHOLE. 

BOREHOLE CAVED TO SURFACE. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB.-.9 

SHEET 4 OF 4 

1/79 
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LIMITS ee 3 
RR i ee | seu a8 |2u| ze S OH SURFACE ELEVATION \661.61 <u 

a ly zo | ee]. |e. |e. 12% da |o> Sy COORDINATES: N 110,555 E 2,287,235 We 

QW Poor | HE | se os else] 5 |e | Fe 2a wy 
- o 78s" [55 [22 | & o: 
O : z 9 wo SYMBOLS DESCRIPTIONS 

. [ | NO SAMPLES TAKEN FROM 0.0-240.5 FEET 

ff odd — _ 

240 NS 
TTT] PRCAMBRIAN GREENSTONE (METAMORPHOSED TUFF), MODERATELY 
VASE B FRA: URED, MODERATELY WEATHERED, IRON STAINING ALONG FRACTURES —— 1420 

ny] SSP HIGHLY WEATHERED 244.5-245.5 FEET (SEPARATES ALONG BEDDING) 
ew fayt 
dies 

245 

in7 

<7'f MODERATELY FRACTURED, FRACTURES FOLLOW FOLIATION, LESS 
20 v7 4S} WEATHERED THAN RUN 2 — /415 

TNS 
SAF 

250 96 | 96 AVS VERY COMPETENT, 45°-60° FRACTURING, SOME FRACTURES HEALED, 
“S79 IRON STAINING ON OPEN FRACTURES 
WS 0.0 — /4/0 
“7 SLIGHTLY WEATHERED INCLINED 45-609 FRACTURES SPACED 4-10 INCHES 7 
7A APART, IRON STAINING ON FRACTURE PLANES, 70° FRACTURE AT 252.4" 
“7S . 

255 
SA 
ATR 
22) 9 INCLINED FRACTURES 2-10 INCHES APART, 2 FRACTURES STEEPLY — /405 
“>/s 9 ENCLINED, IRON STAINING ON FRACTURE PLANES 
747,74 
pm 

7 

. 

260 he 

BORING COMPLETED AT 260.5 FEET ON 6-24-78. — /400 

. 6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 
3 PIEZOMETERS INSTALLED ON 6-25-78 AND 6-26-78. 
A) ¢ INCH PVC SLOTTED FROM 217.0 TO 227.0 FEET. 

265 GRAVEL PACK: 218.0 TO 243.0 FEET. 
SAND: 215.0 TO 218.0 FEET. 
BENTONITE: 210.0 TO 215.0 FEET. 

B) | INCH PVC SLOTTED FROM 190.0 TO 200.0 FEET. | 
GRAVEL PACK: 183.0 TO 210.0 FEET. 
SAND: 173.5 TO 183.0 FEET. 
BENTONITE: 168.0 TO 173.5 FEET. 

C) | INCH PVC SLOTTED FROM 152.0 TO 162.0 FEET. 
GRAVEL PACK: 136.0 TO 168.0 FEET. 
SAND: 130.0 TO 136.0 FEET. 
GROUT: 0.0 TO 130.0 FEET. 

GROUND WATER LEVELS RECORDED AT A) 71.4 FEET. 
B) 68.4 FEET, AND C) 70.0 FEET ON 6-27-78. © 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

/ DAMES & MOORE FIGURE B-50
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2 
ATTERBERG E |. % BORING DMB-I0 Sn 

x LIMITS er 1s [+a = Rig ZRi ee | se. oS |Sul| ze Sy SURFACE ELEVATION 1619.11 Xwy 
Qty zo wee o. ce a oa|o> 6 y COORDINATES: N 117,720 E 2,271,170 hs 

= = oO ~ Vy 

@ SEY OF | MES | deel eae Be [|e | = i 
<~- 2” 

0 ~~ Je Ts 3 as SYMBOLS DESCRIPTIONS 
ies BLACK SANDY SILT WITH ORGANICS TRLSM | 

i5 bhins BROWN SILTY SAND 

sacee YELLOWISH~BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 
vette SAND, TRACE COARSE SAND, TRACE FINE SUBANGULAR — /6/5 

5 wits GRAVEL, TRACE SILT, MEDIUM DENSE, NONCALCAREOUS 
i6 B 

Ep SP LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 
— TRACE COARSE SAND, TRACE SILT, MEO!UM DENSE, 
iit NONCALCAREOUS 

P.C, 16 @ f--::: BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, — /6/0 
10 Pitts TRACE COARSE SAND AND FINE SUBANGULAR GRAVEL, 

vette Sp TRACE SILT, MEDIUM DENSE, NONCALCAREOUS 

i titi 

15 = 228 pc — /605 

— LIGHT BROWN MEDIUM ROUNDED QUARTZ SAND, TRACE 
titi COARSE SAND AND FINE SUBANGULAR METAMORPHIC 

SA. pH 368 f-:::: AND CARBONATE GRAVEL, DENSE, CALCAREOUS —/600 

20 F o.c. cod SP 
mitt GRADES SOME FINE GRAVEL 

P.C, ios ree BROWN FINE TO MEDIUM SAND, TRACE SILT, SOE — 1595 
25 P| se | COARSE SAND AND FINE TO MEDIUM GRAVEL, WET 

oe BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT, 
X-RAY aip bit TRACE TO SOME COARSE SAND AND FINE GRAVEL, TRACE — /590 

; ff Ld L ee 
. 7o/a"a foe: BOULDER AT 34.0' — /585 

; ef ytd | 7 ng Ps — /580 40 os/o"m foe 

© aaa . — 
igovo"m Fess: _ 

g5 rte BOULDER AT 45.0! 1975 

nig SP 

| SM | 
iso/a"m Pos: BOULDER AT 48.0 —/570 

; fy dd ] 50/2 @ Bet::: — /565 
9° Be 

6-26-78 fii 
¥ Dlitl 
578 a 
200/8"S |-:::: — /560 

60 SE 19 

ff dd - ~~ 

fu Pitts 

, 
IS0/4a B Dliil aE — 1555 

s 65 ae 

x0 AL ase | - 1550 

75 rain 1545 

| EXXON MINERALS COMPANY, U.S.A. 
CRANOON PROJECT 

@ LOG OF BORING DMB-10 

SHEET 1 OF 2 

1/79 DAMES 8&8 NOORE FIGURE B-5 | |
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~- § 9 ATTERBERG e |. wy BORING DMB-I0O (CONT'D) SN 

~ x LIMITS zg |e. [-o = Siu RR] se | sou a8 | 2s] 25 So ig tt ay ro wea ~ w £1 Sa] o> GS Wy lus rw | ree to, (2. Foe few [>*1e8 a ae we YP Se | BE” [se let e| Ste] SE [EE 22 wy + o | e38) aera" 2 8: 7 “ye TS dg aS _SYMBoLs DESCRIPTIONS 
7§ Ditty] - , . 

wee 
80 tLe Some BEES — 440 

35 Ltd roorwea | — 1535 

225/58" Bs sy — /§30 
90 ae 

95 tiie 

BIN BOULDER FROM 98.0' TO 99.0! 
ro on 

— 1520 100 ef fd 225/6 & BORING COMPLETED AT 99.5 FEET ON 6-23-78. | 
CASING USED TO A DEPTH OF 25.0 FEET. 
PIEZOMETER INSTALLED 6-23-78. 
2 INCH PVC SLOTTED FROM 89.5 TO 99.S FEET. 
GRAVEL PACK: 62.0 TO 99.5 FEET. 

SAND: 59.0 TO 62.0 FEET. 
BENTONITE: 54.5 TO 59.0 FEET. 
GROUT: 0.0 To $4.5 FEET. 

GROUND WATER LEVEL RECORDED AT 57.8 FEET ON 6-26-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB.-10 @ 

SHEET 2 OF 2



z= 
atrervens | = |, BORING DMB- II Sx 

rR « = LIMITS % = Jeu = SURFACE EL 1656.8 <u b oe <Su = a8 2ulze S & EVATION 56.85 Sy 

Q zo Wwe |. fe Fe Jeu? }o*]e2 6 wy COORDINATES: N 109,960 £ 2,273,820 ty 
in or o£ St el bale] oe «e|z |eg a ~~ 

es Jax] 22H | Rok = w > iad 

~ ss" |S5° | 22 | & 8 = 
O Z S So SYMBOLS DESCRIPTIONS 

at BLACK SILT, TRACE SAND, TRACE ORGANICS 
NN evra YELLOWISH-BROWN SILT, TRACE TO SOME FINE TO — /655 

e2 8 7 MEDIUM SAND, TRACE FINE GRAVEL, MEDIUM 
K HSM, DENSE, NONCALCAREOUS 

| Pll YELLOWISH-BROWN FINE TO MEDIUM SAND, WITH 
5 soe foe SILT, TRACE COARSE SAND AND FINE GRAVEL, 

PIDt MEDIUM DENSE, NONCALCAREOUS 

DEI REDOISH-BROWN FINE TO MEDIUM SAND, SOME SILT, — 1650 
Piitis TRACE TO SOME COARSE SAND AND FINE TO MEDIUM 

63a hi: GRAVEL, OCCASIONAL COARSE GRAVEL, COBBLES, 
10 bitin GRAVEL 1S WEATHERED, DENSE TO VERY DENSE, 

Dliii NONCALCAREOUS. 

7 DEttn OCCASIONAL GRAVEL LAYERS — 1645 

15 HW2 @ Bee ee:: 

" pitts P 20 38/9" @ pos: S 

i SM 

| FED S “ 
29 EE 

titty — 1/630 

\ biti 

30} X-RAY 165 @ fee: 

ef fd - 7“ io7/o" @ fo: 
i fo) bith 

ae — /620 
REDDISH-BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 

10/9" & SP SAND, TRACE SILT, TRACE FINE GRAVEL, VERY DENSE, 
— NONCALCARE OUS 

40 vies REDDISH-BROWN FINE TO MEDIUM SAND, SOME SILT, TRACE 
mitts COARSE SAND AND FINE TO MEDIUM GRAVEL, VERY CENSE, 
Dinh, NONCALCAREOUS — 1/6/15 

1325/9" @ ore SP 
45 bliin: . 

oc SM 
ce — 1610 

50 50/9" @ foes: . 

Fetes BROWN FINE TO CCARSE SUBROUNDED QUARTZ SAND, TRACE — 1605 
4 aaa FINE SUBANGULAR GRAVEL, TRACE SILT, OCCASIONAL 

55 205/I0 @ E-:::: MEDIUM GRAVEL, VERY DENSE, NONCALCAREOUS 

cing SP 

ef footy S S 7“ 

bith Ww 
125/8" @ fEeo::: GRADES LESS COARSE SAND 

60 iti 

are — 1/595 
— BROWN FINE TO MEOIUM SUBROUNDED QUARTZ SANO, TRACE 

65 195/10" & Sp FINE SUBROUNDED GRAVEL, VERY DENSE, NONCALCARECUS 

ono. BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, SCME — 1590 
2a) FINE SUBANGULAR GRAVEL, TRACE MEDIUM GRAVEL, 

70 Pc 222/7' 8 F280 SW TRACE SILT, VERY DENSE, CALCARECUS 

Po0 9 

— SP BROWN FINE TO COARSE SUBKOUNDED QUARTZ SAND, TRACE — 1585 
ment ; FINE SUBROUNDED GRAVEL, TRACE SILT, VERY CENSE, 

225/1I" @ Be. CALCAREOUS 
75 Ee. og SW 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

DAMES & NOORE FIGURE B-5? |



/ 2 Tamer Tile) g BORING DMB- 1! (CONT’D) S> 
as «zn aS LIMITS of S| Fa S Soy 

aj Su 4° of S| ww 9 4 

Qw | fo | vac e |e. [Eye e8| 23 Su we 
or ” Sr BE Ou @ > WG ; 

ak & | see] 23e [bse] 8 5 |e = a “ © 
75 a 3 S ao SYMBOLS DESCRIPTIONS 

— BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE — 1580 
SEIN COARSE SAND, OCCASIONAL FINE GRAVEL, VERY DENSE, 

8 O 225/1 \" a DED CALCAREOUS 

veers BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, TRACE — 1575 
, Siitit FINE SUBANGULAR TO SUBROUNDED GRAVEL, TRACE SILT, 

2200 B Bec: OCCASIONAL MEDIUM TO COARSE GRAVEL, VERY DENSE, 
85 Pitts CALCAREOUS 

v BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE — 1570 
ep" pe] SP. COARSE SAND AND FINE GRAVEL, TRACE SILT 

150 @ 
90 SP | BROWN FINE TO COARSE SAND, TRACE FINE GRAVEL, VERY 

. DENSE, CALCAREOUS 

SW — /565 
PP Spo BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE 

SULTS | 
95 148/10" @ BROWN FINE TO COARSE SAND, TRACE FINE GRAVEL, TRACE 

SILT, VERY DENSE, CALCAREOUS 

BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE — 1560 
SP SUBANGULAR COARSE SAND AND FINE GRAVEL, TRACE SILT, 

100 190 8 VERY DENSE, CALCAREOUS 

BORING COMPLETED AT 100.0 FEET ON 6-27-78. 
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 
PIEZOMETER INSTALLED ON 6-27-78. 
2 INCH PVC SLOTTED FROM 89.5 TO 99.5 FEET. 
GRAVEL PACK: 86.0 TO 99.5 FEET. 
SAND: 84.0 TO 86.0 FEET. 

‘ BENTONITE: 78.0 TO 84.0 FEET. 
GROUT: 0.0 TO 78.0 FEET. 
GROUND WATER LEVEL RECORDED AT 88.2 FEET ON 8-3-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 ) DAMES & MOORE FIGURE B-52 2
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RR lee | sé. Limits __Jo% [Sul ze So SURFACE ELEVATION 1586.05 Tu 
aw | ze | wee o |e [28] 82123 S COORDINATES: N 107,390 E 2,275,205 as 

2), -- ° > Ww Oo 

O we ode S Bs SYMBOLS DESCRIPTIONS 
1 EH Pl BROWN FINE GRAINED QUARTZ SAND, SOME SILT, 
i Ht TRACE SUBROUNDED GRAVEL, MEDIUM DENSE, — 1585 

30 5 IF i NONCALCAREOUS , MOIST 

HHI 
HH _ 

7 20 & 1 ‘rl 1/580 

i i BOULDER 1.5 FEET DIAMETER AT 8.0 FEET. 

10 bial 
rtd bt GRADES DENSE 34 8 F i — 1575 

Ube BGP 
e8: LIGHT BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND 

15 re F AND FINE TO MEDIUM SUBROUNDED TO SUBANGULAR 
105 @ Pps: METAMORPHIC GRAVELS, TRACE SILT, VERY DENSE, 

ai SLIGHTLY CALCAREOUS, MOIST — 1/570 
2@::: 
108: 

20 Lsa,pe 6-30-78 Be: 
’ Vv oa eo ae 

COLOR y tt 
Pe 206 18 & 8 GRADES MEDIUM DENSE, MOIST — /565 

1M: 
Pas , 

25 ee 
638 [ct:: GRADES VERY DENSE _ 

grt TRACE COBBLES 1/560 

2270:: 

30 ‘al 
126/10" @ |8:e: 

ph: — /§55 
7: 

Mey GRADES WITH BOULDERS UP TO 3 FEET IN DIAMETER 
to: 

35 131/6" O fy. 
rime — 1950 “py: 8: 

ie 
40 125 & bot 

© aS — (545 
Wg: 

*y | 
45 me Ista Py: — /540 

| Oy 
Se 

| 50 _ s. ‘ 
! 8: _ 

oe 19.59 
yt. 
cet: 

55 56/9" B Lon BROWN MEDIUM TO COARSE SAND AND SUBANGULAR 
"9 its METAMORPHIC AND CARBONATE GRAVELS, TRACE SILT, — /§530 

% iii SP VERY DENSE, CALCAREOUS 
70/6" @ Firs: . 

inp GP | 60 tiiths 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ | LOG OF BORING DMB- 12 

SHEET 1 OF 2 

| | 1/79 DAMES 8 MOORE FIGURE B-531
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; |. BORING DMB-12 (CONT D) Se 
LIMITS te 

ER] ee | seu a8 | 2.) ze > Sr 
aw | zg | #52 a ee ee 84 wep 

° =— Oo > 

QR] oF | PE | See| Sze] cae] 8 8 [Fe = 3 . © 
“= | -_ 

a ye 3 3 a | SYMBOLS DESCRIPTIONS 

; Pf | _ 
65 S| titeee GRADES WITH 2.0 TO 3.0 FOOT BOULDERS . 

inp SP — /520 

Hp GP 
70 72/10" B Feiss: 

SHE — 1515 
| Bn GRADES WITHOUT BOULDERS 

52/4" 0 — LIGHT BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND AND 
75 x riitht SUBANGULAR METAMORPHIC GRAVELS TO 3 INCH IN 

107 G SEED sp DIAMETER, TRACE SILT, VERY DENSE, CALCAREOUS, MOIST — /5/O 

sity GP . | 

8O — LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 
¥ BEsp SP TRACE SILT, VERY DENSE, CALCAREOUS — /505 : 

i69/11" 

BORING COMPLETED AT 81.9 FEET ON 6-27-78. 
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 

85 lk INCH CASING USED TO A DEPTH OF 45.0 FEET. 
2 INCH PVC SLOTTED FROM 70.0 TO 80.0 FEET. 
GRAVEL PACK: 70.0 TO 80.0 FEET. | 
SAND: 60.0 TO 70.0 FEET. 
BENTONITE: | 50.0 TO 60.0 FEET. 
GROUT: 0.0 TO 50.0 FEET. 
GROUND WATER LEVEL RECORDED AT 20.6 FEET ON 6-30-78. 

EXXON MINERALS COMPANY, U.S.A. 

| —_ CRANDON PROJECT 

LOG OF BORING DMB. 12 © 

SHEET 2 OF 2 

1/79 DAMES & MOORE FIGURE B-532



= 
- —_ 

x ATTERBERG a > e BOR | NG DM B i3 Sa 

ER dep | sb. LIMITS Jog [8a] 52 S SURFACE ELEVATION 1609.39 Tw 
> ey we iy 

Qw | x2 | a2 1. Ie, E. fiw [Ot] e8 ow COORDINATES: N 107,110 E 2,269,980 wes 
e+ ee 

ae or | PE | s5.e]Saelese| S [= | ee = ly 
~ 52 fos 1 o 9 = 
O z S By SYMBOLS DESCRIPTIONS 

BROWN SILT WITH CLAY, OCCASIONAL MEDIUM GRAVEL, 
OCCASIONAL FINE TO MEDIUM SAND LAYERS, MEDIUM 

i2 @ ML DENSE, NONCALCAREOUS 

5 CL — 1/605 
15 @ b 

RY B ) BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 
TAH SOME SILT, TRACE COARSE SAND AND FINE TO 
Mt . - MEDIUM GRAVEL, MEDIUM DENSE, NONCALCAREOUS 

10 a a — 1/600 
ip Bh 

oi Hala 
if HH 

15 40 & LIGHT BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, — /595 
DENSE , NONCALCAREOUS | 

SP BROWN FINE TO MEDIUM SAND, TRACE SILT, TRACE COARSE 
SM SAND AND FINE TO MEDIUM GRAVEL, VERY DENSE, 

SA, pH 68 § ‘ NONCALCAREOUS 
20 | color coe BROWN FINE TO COARSE SAND, SOME FINE GRAVEL, TRACE sttT—— /59O 

P.C. pry VERY DENSE, NONCALCAREOUS 

BROWN FINE TO MEDIUM SAND, TRACE SILT, TRACE COARSE 
pad SAND AND FINE TO MEDIUM GRAVEL 

25 I50 @ — /585 

BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, TRACE 
. FINE GRAVEL, TRACE SILT, VERY DENSE, CALCAREOUS 

recess BROWN FINE TO MEDIUM SAND, TRACE SILT, TRACE COARSE 
50 @ [eiii:: SAND AND FINE TO MEDIUM GRAVEL, VERY CENSE, _ 

3O TIlin CALCAREOUS 1580 

teites BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 
Diiiit SUBROUNDED COARSE SAND, TRACE SILT, DENSE, CALCAREOUS 

43 @ bi: 
35 Dltiit — /575 

LIGHT BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, 
pag TRACE FINE TO MEDIUM ROUNDED GRAVEL, TRACE SILT, 

47 B DENSE, CALCAREOUS 
4O GRAY FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE — /570 

Bae SP COARSE SAND, TRACE SILT, DENSE, CALCAREOUS 

wares BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 
testes COARSE SAND, OCCASIONAL FINE GRAVEL, TRACE SILT, 

agg pics DENSE, CALCAREOUS ; 
45 Phiiit — /565 

ff dd 23 @ fic: SP GRADES MEDIUM DENSE 50 Pltin — /560 

ff dy 34m fis 
55 8-3-78 Dllins — 1555 

-¥ bitin 

bli YML_| THIN LAYER OF SILT AT 58.6 FEET 

ae SM REDDISH-BROWN FINE TO MEDIUM SANO, TRACE CCARSE SANC 
60 oom Bin SM AND FINE GRAVEL, SOME SILT, VERY CENSE, CALCAREOUS 

BORING COMPLETED AT 60.0 FEET ON 6-29-78. 
6 INCH CASING USED TO A DEPTH OF 9.0 FEET. 
PIEZOMETER INSTALLED ON 6-29-78, 
2 INCH PVC SLOTTED FROM 50.0 TO 60.0 FEET. 
GRAVE! PACK: 48.0 TO 60.0 FEET. 
SAND : 46.0 TO 48.0 FEET. 
BENTONITE. 41.0 TC 46.0 FEET. 
GROUT: 0.0 1) 41.0 FEET, 
GROUND WATER LEVEL RECORDED AT 56.4 FEET ON 8-3-78, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & NOORE FIGURE B-54
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ATTERBERG = |, ” BORING DMB-1I4 Sa 

= LIMITS EF Ie a = a 
RR ier | sh. of |.) ze So, SURFACE ELEVATION 1638.69 Sis 
aw | ze | wze o Te, 12.%)8=| 23 Su COORDINATES: N 110.075 E 2,270,985 as 

2 =e oO . 

QE] oF | FE | 35x] Saucer) 5 |S Fe =§ ts © 
“ aad = 

a" yar os 5 aS sYmeots DESCRIPTIONS 
O ML. | SROWN SILTY SAND WITH TRACE CLAY AND COBBLES, My Mc | Menorce 

SM 
22 8 rites BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE SILT, __- 1635 

viiis SOME SUBROUNDED METAMORPHIC GRAVELS, MEDIUM DENSE, 
5 Ttth NONCALCAREOUS, MOIST 

fey “f he 
Doane ~— 1630 

/0 v tres LIGHT BROWN MEDIUM GRAINED SUBANGULAR QUARTZ SAND, | 
778 bo TRACE FINE SUBANGULAR GRAVEL, VERY DENSE, NONCALCAREOUS, 

Stitt MOIST 

rn — 1625 

15 nets LIGHT BROWN MEDIUM GRAINED SUBROUNDED QUARTZ SAND, 
124 B Fess: WITH FINE TO MEDIUM ANGULAR METAMORPHIC GRAVEL, 

aree SP TRACE SILT, VERY DENSE, CALCARROUS, MOIST 

iit GP ° 

tii 
— /620 

20 128 B@ Bree REDDISH-BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 
i! i TRACE TO SOME SILT, SOME FINE SUBROUNDED GRAVEL, 
A ITF TRACE MEDIUM GRAVEL, VERY DENSE, NONCALCAREOUS, 
+} |! MOIST 

SA, pH eT — /615 

25 ¥ cotor ail \29/10" & i il 
P.C, rid Lid 

r i | 
[iit — /610 | 

3O iso/io" # HY 

ISTP 

pt HH — /605 
35 l10/10" & i i 

40 | : — /600 
119/9" @ IR i : SM | 

Hi Pi id 6 | 

1H — 1/595 alt 45 | aos" # Hill 

ef} Hitt — 1590 

; dd | 55 X-RAY a “ — 1585 | 

pH isonio" a HTH , 

BH — 1580 
60 109/79" @ | 

" aa YELLOWISH-BROWN MOTTLED REO MEDIUM GRAINED SUBROUNDED ~ 1573 
1493/9 @ DEtthy QUARTZ SAND, TRACE SILT, TRACE FINE SUBROUNDED GRAVEL, 

suing sp VERY DENSE, NONCALCAREOUS, MOIST 

ae LIGHT BROWN FINE TO MEDIUM GRAINED SUBROUNDED quaRTZ — /S7O : 
70 50/8" @ fc: SAND, TRACE SILT, VERY DENSE, NONCALCAREOUS, MOIST | 

| sp 
25 ne — 1565 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT | 

LOG OF BORING DMB.14 @ 

SHEET 1 OF 2 

1/79 DAMES & MOORE FIGURE B-55 ||



2 
ATTERBERG e |. % BORING DMB-1I14 (CONT'D) QP 

~ = LIMITS E 3. [ee = <u 
RE] se | seu —128 ,| 24] 25 % Se 
eu fee | eae (. le. le. [2/823 Sq u~ ae or | %E gat gaz ne 2 e oe — S$ ly 

a 72 S & 4 — SYMBOLS DESCRIPTIONS 
75 l24/e @ Fes: *. 

JV. piidi ‘ 

76.6" pitetl 
8-53-76 litt ‘\ — /560 

8&O s2vlo" mec GRADES WITHOUT SILT, VERY MOIST 

ff Ty Oe wae — 1555 
85 lavios"@ pcs: GRADES SLIGHTLY CALCAREOUS, WET 

ff td | | nas — 1550 
90 130/79" @ Bos: 

tte - — 1545 
95 ey yyy 40/9" B Boo: GRADES TRACE SUBANGULAR QUARTZ GRAVEL 

sae — /540 
100 97/10" m fii: 

BORING COMPLETED AT 100.9 FEET ON 6-29-78. Py po FL 6 INCH CASING USED TO A DEPTH OF 6.0 FEET. 
PIEZOMETER INSTALLED ON 6-29-78, 

105 2 INCH PVC SLOTTED FROM 90.0 TO 100.0 FEET. 
GRAVEL PACK: 87.0 TO 100.0 FEET. 

SAND: 82.0 T0 87.0 FEET. 
BENTONITE: 79.0 TO 82.0 FEET. 
GROUT: 0.0 TO 79.0 FEET. 

| GROUND WATER LEVEL RECORDED AT 76.6 FEET ON 8-3-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB.14 

SHEET 2 OF 2
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. 5 ~1. © BORING DMB-1I5 Sp 

ER] se | Feu ues 08 | ful ze Ss a SURFACE ELEVATION 1637.52 <u 

Qa y zo wee . o ce a Ga oS 8 wy COORDINATES: N 113,660 E 2,272,025 as 

ae yor | € gaxt|2et|58*| 2 /5 ee = & wy © 

- 13 S ad SYMBOLS DESCRIPTIONS 

0 NO SAMPLES TAKEN FROM 0.0 TO 50,0 FEET 
SEE LOG FOR DMA-1 

5 
| 

10 

15 

20 | 

25 
| 

FO 

35 
, 

40 

45 , 

50 
ee BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 

BE COARSE SAND, SOME FINE GRAVEL, VERY DENSE, — /585 

ashi Ws ewe} [se 
. — BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 

rowel ahs sp COMRSE SAND AND FINE GRAVEL, VERY DENSE, NONCALCAREOUS, —- /5&O 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-15 

SHEET 1 OF 2 ©



‘ = wrenene ET p BORING DMB-15 (CONT'D) S~ 
~ z LIMITS zie [ee $s w RR [se | ss. ——1 98 | 25] 55 6 Si 

ae ee | see fo, fee Pee lee le ES 88 z* un 2, - on wo 

ae] & | see) 234] Eee] 2 5 |*2 $3 “ 
60 a fe 5 ae SYMBOLS DESCRIPTIONS 

65 nity SP 

2299 @ Eiri: GRADES SLIGHTLY CALCAREOUS WITH SLIGHTLY — 1570 
7-19-78 trict MORE COARSE SAND AND FINE GRAVEL 

70 v EE 
70.7" Ith 

210/9" 8 [et BROWN FINE TO COARSE SAND, TRACE FINE GRAVEL, — 65 
75 DInIn VERY DENSE, SLIGHTLY CALCAREOUS, MOIST 

Ig9 O 22: — /560 
wseee BORING COMPLETED AT 79.5 FEET ON 6-7-78, 80 6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 

PIEZOMETER INSTALLED ON 6-7-78. 
2 INCH PVC SLOTTED FROM 69.5 TO 79.5 FEET. 
GRAVEL PACK: 60.0 TO 79.5 FEET. 
SAND: 55.0 TO 60.0 FEET. 
BENTONITE: 53.0 TO 55.0 FEET. 
GROUT: 0.0 TO 53.0 FEET. 
GROUND WATER LEVEL RECORDED AT 70.7 FEET ON 7-19-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB.-15 

SHEET 2 OF 2
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eee TET, a” BORING DMB-I6 Sn 
= LIMITS Pte [ie z= we fu 

Rr « 5 oS | Sulze S SURFACE ELEVATION (674.63 ly 
rR £ Sou JO Gi wd Y ig ay zo wz es o TE. [2%] 42| 23 8 Q COORDINATES: N 111,880 E 2,273,475 us 

- o- Jet of os > [wo a 
ae ° “e gaz | 23% nee e js |*@ =$ ly © 

0 ~~ Te Te 5 a SYMBOLS DESCRIPTIONS 
. — - 

Puss SM | REDDISH-BROWN FINE SAND WITH SILTY GRAVEL 

sim Rene REDDISH-BROWN FINE SAND, SOME MEDIUM SAND, SOME 
A lt SILT, TRACE TO SOME FINE GRAVEL, TRACE COARSE 

Ht ft SAND, OCCASIONAL MEDIUM GRAVEL, DENSE, NONCALCAREOUS 

5 iI | BOULDER AT 4.5 FEET —/670 
72 @ d 714 ; 

d |, I GRADES WITH MORE FINE TO MEDIUM GRAVEL 
He BOULDER AT 7.0 FEET oo 

10 Fauna IE | — /665 
NOR 7.7 60/6" @ PAE 

HH 
IS8/lI" & it eh 

15 i 7 — /660 

tt 
160/11" & Rt i 20 ITH — 1655 | 

d 1b] F 

NST b | GRADES WITH MORE MEDIUM SAND 

7) rb th k : 
135/9 @ Bit 

25 Tale — 1650 
HNL | 

et yyy | | | 

HAH 
175/8" & f 4 

30 P } | — /645 
iat 
LITA A 

50/3" 0 ti GRADES WITH MORE GRAVEL 

35 ie — /640 

ae L Lt | 
20! 8 tren BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, — ; 

40 Pitti TRACE FINE GRAVEL, TRACE COARSE SAND, 1635 
Dnt TRACE TO SOME SILT, DENSE, CALCAREQUS 
cig SP , 

SA, pH 40/7" B bos SM GRADES WITH MORE COARSE SAND AND FINE GRAVEL 
FD } COLOR 7.6 aonne — /630 

P.C. Dinh 

months REDDISH-BROWN FINE SAND, SOME MEDIUM SAND, TRACE 
Pith COARSE SAND AND FINE GRAVEL, TRACE SILT, VERY 

200/10" B fe. :::: DENSE, CALCAREOUS 

50 ae — /625 

city SP 
pitts SM GRADES WITH OCCASIONAL MEDIUM TO COARSE GRAVEL 

X-RAY 60/5" @ Boss: 1620 

55 tn — 

. — BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, SOME 
1959/8 B E--::: COARSE SAND, TRACE FINE GRAVEL, TRACE SILT, VERY 

: tt a - i92/io" wf 
65 cE — /6/0 

Is0/6" B os 

: ff Ld - 
x* cS 

175 @ Becc:: 
75 - — 1/600 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-16 @ 

SHEET 1 OF 2 

1/79 
: DAMES & MOORE FIGURE B-5711
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: ATTERBERG =| & | ~ w BORING DMB-I6 (CONT D) Sa 

| ~ i. = LIMITS % la ise s - w 

RE |g | $85 eels i $a ae 
Ri | Se | Se |e. lee oe. |e ez LES > aS 

< © [ost setiast) ee |e 33 “ 
<~ = 

75 ~ |* Jz [sg a | SYMBOLS DESCRIPTIONS 

eng SP | 

— os BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND WITH 

80 *150 @ foo 2° SOME FINE GRAVEL, VERY DENSE, CALCAREOUS — (595 

oan 

*175/9" @ eee — /590 

85 Poo 8d 
P °°? 

PO 

* 224 SW OCCASIONAL FINE TO MEDIUM SAND LENSES 
52/10" @ Bo o% NON M _ 

90 0 1585 

a | # 

one 

¥ 00 2 225 @ Po%o 
9S 58 °° — /580 

p2r0 
° g0 

. 
Poe 

100 
BORING COMPLETED AT 99.2 FEET ON 6-9-78. ~~ 1579 

CASINGS JSED TO A DEPTH OF 10.0 FEET. 
PIEZOMETER INSTALLED ON 6-9-78, 
2 INCH PYC SLOTTED FROM 88.5 TO 98.5 FEET. 
GRAVEL PACK:63.0 TO 98.5 FEET. 
SAND : 59.0 TC 23.0 FEET. 
GROUT : 0.0 TO $9.0 FEET. 

. PIEZOMETER DRY ON 6-21-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© | LOG OF BORING DMB. 16 

SHEET 2 OF 2 

1/79 : DAMES & MOORE FIGURE B-57.2



= ATTERBERG e |. % BORING DMB-1I7 : Sy 
= LIMITS PIE Ie = KG ze | « od [au] eo S SURFACE ELEVATION 1648.95 x ta be Ou 30 of SS] aw % ss Wy 

Q wy zo wo ° ce a oa} o> SQ COORDINATES: N 108,960 E 2,268,755 ye 
yg oF af Ste m9 Swe] S§ |= [ea a 

iw ~ oe [ssyss ae | 6 1° | S 3 
O - Iz oS | es SYMBOLS DESCRIPTIONS 

t 1S BROWN FINE TO MEDIUM GRAINED SUBROUNDED QUARTZ SAND, 
HE i TRACE TO SOME SILT, SOME SUBANGULAR METAMORPHIC 

at fh Ht GRAVEL, DENSE, NONCALCAREOUS, MOIST 

HLF — 1645 
5 |}— tn 

Morea | 218 a GRADES MEDIUM DENSE 

IC i — /640 
10 ii ub 

46 & Hi GRADES DENSE WITH MORE GRAVEL 

15 f i — (635 
P.C. Host" @ Hi SM GRADES VERY DENSE 

ui GM | ew cosetes 

iy : — /630 
20 P.C i 50/8" B ui GRADES CALCAREOUS | 

i" hi — 1625 
25 SAP l4z/e"m BY 1 

COLOR |: f 

HR — 1620 
JO 1500/5" B — BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, SOME SILT, 

ritees TRACE GRAVEL, VERY DENSE, CALCAREOUS, WET 

35 Pith 
KISO/MI" @ Eisi:: GRADES TRACE SILT 

40 2 EES — /6/0 
%1SO/B"D Piri: @ 

Hn — 1606 
45 ef} ody %1O0/3"@ Pitt: GRADES SOME SILT, SOME FINE SUBANGULAR 

rites METAMORPHIC GRAVEL . 

50 eta BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND, TRACE ~~ 1600 | 

“ trrity SILT, VERY DENSE, MOIST, CALCAREOUS 

ff Ld |. Din — (595 
55 ntti : 

ef | dd | _ EE — /590 
60 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB-.17 @ 

| SHEET 1 OF 2 

1/79 
DAMES £ MooRE FIGURE B-58 |



= ‘ armen TET. - BORING DMB-1I7 (CONT'D) Se 
= Limits E - 1.8 2 we fy re | se | si. Hlblel.| a ly to wi zo a @ e/S2|e> Sy “ a eu zWaita [2 Fae nw Ty [So xd ~~ q& ° °F | aae|faejese| SE |e = $ id 

“ a —_ 

a" yar fs as syweots DESCRIPTIONS 
60 HA,SA 150/8"@ F222: LIGHT BROWN MEDIUM TO COARSE SUBROUNDED QUARTZ AND 

COLOR Siig sp METAMORPHIC SAND, TRACE FINE GRAVEL AND COBBLES, 
Dien TRACE SILT, VERY DENSE, CALCAREOUS, MOIST 

| BE — (585 
65 150/9" 8 TH i LIGHT BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND, TRACE 

if Fi TO SOME SILT, TRACE FINE SUBANGULAR METAMORPHIC | Tt GRAVEL, VERY DENSE, SLIGHTLY CALCAREOUS, VERY MOIST 

| OH — (580 70 TLR, 150/6" & BIRT GRADES SOME FINE METAMORPHIC GRAVEL 

ih 
Ta GRADES TRACE FINE GRAVEL — 1575 75 ] | % 106 B iH i SOME SMALL COBBLES 

te iH — 1570 
GO 27/6" Csi! 

BORING COMPLETED AT 80.5 FEET ON 6-8-78. 
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 
PIEZGMETER INSTALLED ON 6-9-78. — /§65 85 2 INCH PVC SLOTTED FROM 70.0 TO 80.0 FEET. 
GRAVEL PACK: 70.0 TO 80.0 FEET. 
SAND: 65.0 TO 70.0 FEET. 
BENTONI TE: 63.0 TO 65.0 FEET. 
GROUT: 0.0 TO 63.0 FEET. 
PIEZOMETER ORY ON 6-26-78, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB-17 

SHEET 2 OF 2



2 . 

- ® - . ” BORING DMB- 18 Se 

ER per | sb LIMITS of 3. |: $s a SURFACE ELEVATION 601.04 Tu | 

q 29 Wie o |X. |# F] Sa] e2 Su COORDINATES: N 110,560 £ 2,268,060 ge 

we POF | mE | Se [oe| eke | SE [FE = & a © 
~ ° 25" | SS" | gz ei? 3 

0 a |e ZX sywao.s DESCRIPTIONS —__ 
TB Td Pu LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, —_ 

eel Beat lates — 1600 
4 HH ; 

it 

° i | — 1595 
SA 123 118 Rf if Hh fi GRADES TRACE FINE GRAVEL 

A ITH 
10 HH 

94 @ 11 big i i — /590 
il LH BOULDER 12.0 TO 14,0 FEET 

I i 
IF i | 

20 tH HI 
66 § lf lay GRADES VERY DENSE — /58O 

Wy 
25 Ly BROWN CLAY, TRACE FINE SAND, STIFF, CALCAREOUS, 

SA HA I7 8 Gy 
X-RAY Yj CL — (575 

3O 114 @ Z LIGHT BROWN, MEDIUM GRAINED SUBROUNDED QUARTZ waa UBROU U ; 

ft fd d Q OO ~~ 
35 we VEE 

1OONO Mo Eess::: aaa GNE GRADES SOME FINE SUBROUNDED METAMORPHIC — (565 

gobs - STE | 
Lu 3. , Stith COLOR 3 13 8 are GRADES WITHOUT GRAVEL, WET, TRACE SILT — /560 © 

6-26-78 fut | 

ee Dtits 

45 ) map SP 
ff dy 87 BPs GRADES WITH MEDIUM TO COARSE SAND, WET — (555 

50 i4e/i" @ BEE GRADES MORE WITH FINE TO MEDIUM SAND, WET 

tt dE - ~ 

99 go/o' mw fe | 
SEE — 049 

60 Siti 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB.-18 @ 

SHEET 1 OF 2 

1/79 DAMES 8 MOORE FIGURE B-59.1



' 2 

, ele]. 0 BORING DMB-I8 (CONT D) Sp 
iMIT = = 

eR] se | se. pod | 25] ee S Sis 
aw | ze | wae o |e, |2*]82] 23 Sy < 
WAP oF | SEY [se ese] eel S [E EE =i wd 

~ © jesse yee") 6 1° | 3s 
- |? 3 as SYMBOLS DESCRIPTIONS 

60 33 OT: :::: 

ef} ode a ” 
65 

126/6" 8 sate GRADES TRACE FINE GRAVEL, CALCAREOUS, VERY WET 

fy} dd - - 
70 x1O7NO" @ Fp SP 

Saal - “ 

79 joe BRE 

aaa a 
8&O 

% 90/10" @ DE 
BORING COMPLETED AT 80.9 FEET ON 6-10-78. —_ 1520 

- 6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 

. 
PIEZOMETER INSTALLED ON 6-10-78, . 

2 INCH PVC SLOTTED FROM 70.0 TO 80.0 FEET. 

85 
GRAVEL PACK: 65.0 TO 80.0 FEET. 

SAND: 40.0 TC 65.0 FEET. 

BENTONITE: 25.0 7O 40.0 FEET. 

GROUT: 0.0 TO 25.C FEET. 

GROUND WATER LEVEL RECORDED AT 44.2 FEET ON 6-26-78, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© 
LOG OF BORING DMB.18 

SHEET 2 OF 2



= 
ET. 1. n BORING DMB-19 S 

mel ep | <5. LIMITS jo3 |S. / Ee so SURFACE ELEVATION 1554.64 | Sis 
Q wy xo wee { fe fe, ae aa o> Sy COORDINATES N 110,450 E 2,265,815 us 

ae] or | *E gax[gax[bae| 6 1S [SE] [cere g a @ 

~ {* fe 5 cu BS SYMBOLS DESCRIPTIONS 
O Ty Ty NO SAMPLES TAKEN FROM 0.0 TO 40.0 FEET 

SEE LOG FOR DMA~13 

5 ; = 1550 

: +H a 

: tt EL _ 

; Ty dE _ 

" Tt dh a 

; ff Ed _ 

tt de _ 40 — | — 1515 
teed BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, MEDIUM 

ef yyy 15 & reetes DENSE, SLIGHTLY CALCAREOUS, VERY MOIST © 

"EET sp — 1510 45 wa fe , 

50 TP] ranma sete HES OFM sg 

Ty LE - | 

60 sal — 1495 

65 foe vt UY | REDDISH-BROWN sity CLAY, STIFF, SLIGHTLY — 1/490 

7O 26 O oe 8, OTANGULAR METAMORPHIC GRAVEL AND COBBLES. TRACE — 485 
22% SW SILT, VERY DENSE, SLIGHTLY CALCAREOUS 

| a eee cw 75 oye — /480 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB- 19 

SHEET 1 OF 3 @



' = 

ATTERBERG > 2 BORING DMB- 19 (CONT D) Sp 

a x LIMITS F r 1.8 2 Ss 

x bh wi <2u = So o| ZS} aw 3 “ . aw 

Si | eo | $2 To Jen [ie [eee es x zs °o ” =" = Sw « wo 

ae E | 3x] sae| bee] 2 |E |*E x3 w 
ee 3 as _ SYMBOLS DESCRIPTIONS 

73 Fak 6.7 45 @ bee. 
COLOR joo 3 
P.C. goo, 

Pe 
sop OW — 1475 

; Tih 
secre 24 GW] stoes ror repnn suo 

85 = BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, — 1470 

ff dy * 82/8 @ [::::: TRACE SILT, SOME COBBLES TO 4 INCH IN 
TETEE DIAMETER, VERY DENSE, NONCALCAREOUS, WET 

90 | tye i37/9"@ Poss: GRADES WITH FINE SUBANGULAR METAMORPHIC GRAVEL — 1/465 

. ——y BROWN MOTTLED RED AND GRAY GRAVELLY SAND WITH 

95 7/3 Ess SILT, SOME WEATHERED GRAVEL, VERY DENSE, ORY, — 1/460 
St Ep NONCALCAREOUS 
ea. 

: @::4]) GM : 
[Bice 

| 

100 * 100/6'@ BROWN SILT WITH CLAY, SOME FINE SAND, HARD, — 1/455 | 
NONCALCAREOUS, WET 

105 MH — 1450 

Saal beens BROWN MEDIUM ROUNDED QUARTZ SANO, TRACE SUBANGULAR 

roses COARSE SAND TO FINE GRAVEL, YERY DENSE, — 

/10 reiets NONCALCAREOUS, WET 1445 

. %74@ Fist: 

enc SP 

115 aes — 1440 
Tir GREENISH-BROWN MEDIUM GRAINED QUARTZ SAND, SOME SILT 
iH | WITH SUBANGULAR METAMORPHIC GRAVEL, VERY DENSE, 

; iW WET, NONCALCAREOUS 

120 sorste [Hil — 1435 
Hi) SM 
Hath SP , 

125 ; — /430 

_—— BROWN FINE GRAINED ROUNDED QUARTZ SAND, TRACE SILT, 
wo bc: SOME ANGULAR METAMORPHIC GRAVEL, VERY DENSE, _ 

130 KASWS Pecos: WET, NONCALCAREOUS 1425 

135 Sth 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

oa LOG OF BORING DMB.19 

SHEET 2 OF 3



' 2 srverecre | £ | 0 BORING DMB-1I9 (CONT'D) Sa 
~ I. = LIMITS ae oe s wy fy 

RR] ge | so. a8 || 24] 25 0 Sy au | #5 | 33 [— Je, Je, (efi ee les 84 aS 4 —_ o Qe | SF | OE” | suel bevel Bee “E |e [FE + a © 
135 a ye ofS 3 | a syMBoLs DESCRIPTIONS — /420 

J se 
\.)74] GREENSTONE (METAMORPHOSED TUFF) 
Ae GRAY-GREEN, FINE TO MEDIUM GRAINED, MASSIVE, HARD 

140 x 125/I" 0 ves BECO“ES MASSIVE AND MODERATELY WEATHERED ROCK, GRADES — /4I5 
C7 LA HIGHLY CEMENTED, JOINTING AT 45° 

ay 
145 | 90} 90 nee 45° JOINTING AT 145.0! — /4/0O 

| 100] 109 Say 

tte ie 

Yd 
150 828 45° JEINTING AT 150.0! —/405 

SAS. 

0 SANT 

SASAS@ JOINZING 40° AT 154.0! 
155 LE SOINTING 45° AT 155.0? — 1400 

LAG . 
RN 

0 ra 45° USNTING AT 158.5! 
ere 

/60 uses! —/395 
BORING COMPLETED AT 160.7 FEET ON 6-21-78. 
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. 
4 INCH CASING USED TO A DEPTH OF 134.0 FEET. 
PIEZOMETER INSTALLED ON 6-21-78. | 
2 INCH PVC SLOTTED FROM 76.5 TO 86.5 FEET. — 165 SAND: 65.0 TO 86.5 FET. (590 
GROUT: 0.0 TO 65.0 FEET. 
GROUND WATER LEVEL RECORDED AT 1.1 FEET 
ABOVE GROUND SURFACE ON 6-26-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB.-19 

SHEET 3 OF 3 @® 

1/79 DAMES & MOORE FIGURE B-603
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| ATTERBERG = |, ” BORING DMB-20 Sx 

= Limits 15 a z Ra 
PP i ep | se. of | fu) ze > SURFACE ELEVATION 1605.80 Vy 
Q Wy =o wzo © > we] wo oS 8 Q COORDINATES: N 115,725 E 2,270,530 we 

@ wie | SF | SE” | oe. /bee|ebe("S |E [FE =z x 
“—) - ” 

a ya dS 5 aS SYMBOLS DESCRIPTIONS 
O i! if f BROWN FINE TO MEOIUM SUBROUNDED QUARTZ SAND, — /605 

iy la SOME SILT, TRACE COARSE SAND AND FINE GRAVEL, 
248 MEDIUM DENSE, NONCALCAREOUS 

Linn LIGHT BROWN FINE TO MEDIUM GRAINED SUBROUNDED 
Ditht SAND, TRACE SILT, MEDIUM DENSE, NONCALCAREOUS 

5 @ Stn 

ey PPP ale ~ i2@ pe 
/0 re 

Sth — 95 

15 4.6 | 97 IS m@ pes: 

nis — 4590 
Sit GRADES WITH COARSE SAND 

f 20 Wm pee: : 
| pee MATERIAL BECOMES STRATIFIED — 1585 

X-RAY BROWN SILT WITH FINE SAND, LOOSE TO MEDIUM 
DENSE, NONCALCAREOUS 

SA ,HA 26.7 6 @ ML 
25F P.c. _v_ 

6-26-78 — 1/580 
25.0 : 

Prd BROWN FINE SUBROUNDED QUARTZ SAND, SOME SILT, 
Felts TRACE FINE GRAVEL, LOOSE, NONCALCAREOUS 

30 io rt Ik 

it i — 1575 
{BH 

SA,HA 24 8 ii SM GRADES WITH MEDIUM SAND 
JS5 F cotor Hd Pid i H — 1570 

rH | 

9 8 Ha 40 | 
BORING COMPLETED AT 40.0 FEET ON 6-10-78. 
CASING USED TO A DEPTH OF 5.0 FEET. 
PIEZOMETER INSTALLED ON 6-10-78. 

. 2 INCH PVC SLOTTED FROM 29.2 TO 39.2 FEET. 
GRAVEL PACK: 25.5 TO 39.2 FEET. 
BENTONITE: 19.0 TG 25.5 FEET. 
GROUT: 0.0 Tr 19,0 FEET, | 

| GROUND WATER LEVEL RECORDED AT 25.0 FEET ON 6-26-78. | 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMB.- 20 

= SHEET 1 OF | 

1/79 DAMES & MOORE FIGURE B-6l



2 
, ele]. “ BORING DMB-20A Sr 

ER Per | sé. LIMITS of |S. |e Ss 6 SURFACE ELEVATION \606.20 Sir 
alu | zo | wae o Te |.%] 82] 88 84 COORDINATES: N115,720 € 2,270,545 ue 

a, = > wo 

QQ] OF | PE | a/b eee] S [Eee = $ ta 
“iad at —_ mn 

0 a ye ofS 5 as srMBo.s DESCRIPTIONS 
NO SAMPLES TAKEN FROM 0-44 FEET 

ef} ] ody OO - 

| . 

5 

fp Ed ~ /0 

ff} dy a 15 

ff dd _ 
20 | 

al _ 25 

ef ft _ 
30 . 

ef pode “ 35 

tf dd _ 
4O 

:2-8-78 om f 6. @ 

43.1 a 

g5 6 8 rp BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, : 
bidfis SOME SILT, SOME COARSE SAND AND FINE GRAVEL, 
any WET, LOOSE, CALCAREOUS —/560 | 

ais SM GRADES WITH MORE GRAVEL 
50 *20 a Bit} 

tf | — 1555 
rid hb 

Lay GRAY ISH-BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 
55 69 & nth AND LITHIC SANO, SOME COARSE SAND, SOME FINE 

Nd P SM TO MEDIUM SUBANGULAR GRAVEL, TRACE SILT, WéeT, 
EHF: VERY DENSE, NONCALCAREOUS — /550 
wh | 

% “st SP TLIGHT BROWN FINE GRAINED SUBROUNDEO QUARTZ SAND, 60 94 @ Fe: SM SOME SILT, WET, VERY DENSE, CALCAREOUS 

(BORING CONTINUED) 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB- 20A @ 

SHEET 1 OF 2 

V/79 
DAMES & MOORE FIGURE B-62. |



| , > 
" ele]. p BORING DMB-20A(CONT D) Se 

LIMITS = Wi 

ER] se | seu of (242% > Si 
ay ro wen z w 13a] o> oy & 

ly ru Ee le [ee [ou ie |= [es ~J ~~ 
ae ° FE | Base gax|bse| 5 1S [te = wy 

: a | -_ wn 

60 w" fe Ts 5 ax SYMBOLS DESCRIPTIONS 
toes SP 
Sith : — {545 

———4 SM 
eth BROWN FINE TO MEDIUM GRAINED SUBROUNDED QUARTZ 
rth SAND, TRACE SILT, WET, VERY DENSE, SLIGHTLY 

65 am BE: CALCAREOUS 

aaa : 7 * ett 
70 me EES 

Ty dy . ~ | 79" SE 
75 200/9'8 fiiit 

Bi —/530 
BE GRADES TRACE FINE GRAVEL 

80 las a PE: 

— LIGHT BROWN FINE TO COARSE SUBROUNDED QUARTZ —1520 
pny sw | AND LITHIC SAND, TRACE SILT, TRACE FINE 
Do 2 SUBROUNDED GRAVELS, WET, VERY DENSE, 

85 igovo'a oe CALCAREOUS 

BORING COMPLETED AT 84.8 FEET ON 11-27-78. 
CASING USED TO A DEPTH OF 9.0 FEET, 
PYEZOMETER INSTALLED ON 11-28-78. 
2 INCH PVC SLOTTED FROM 79.5 TO 84.5 FEET. 
GRAVEL PACK: 75.0 TO 84.5 FEET. 
SAND: 65.0 TO 75.0 FEET. 

| BENTONITE: 69.0 TO 65.0 FEET. 
GROUT: 0.0 TO 60.0 FEET. 
GROUND WATER LEVEL RECORDED AT 43.1 FEET ON 12-8-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

| @ LOG OF BORING DMB-20A 

| SHEET 2 OF 2 

1/79 
DAMES & MOORE FIGURE B-62 2
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% BORING DMB- 21 S~ : | mame? [Elz || | § SS ZR | ee | sé o§ | 2.) 2a S SURFACE ELEVATION 1559.32 Yay 
QW wr wZe 5 = oe] HoT se 8 Q COORDINATES: N 112,820 E 2,265,775 ty ; 

zva. oe —p 2 iu ao =~ od 

ALP oF | FE” | oe) ese| eee] 3 ]E LEE = § : | wy © 
sa a) <= o 

0 a ye os 5 as SYMBOLS DESCRIPTIONS 
ihe | nSM | BLACK SILT WITH SAND TOPSOIL 

6 8 pod BROWN FINE TO MEDIUM SAND WITH SOME SILT, TRACE 
COARSE SAND AND FINE GRAVEL, LOOSE, NONCALCAREOUS 

—_w_ pias 

6-26-78 nits — 1555 5 4.0' titi BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE 
pep pep I3 Din SAND, LOOSE TO MEDIUM DENSE, NONCALCAREOUS, WET 

10 Bm Fr: — /550 

5 Le 7 _ 15485 

20 ff Ld i6 @ Bests: GRADES CALCAREOUS WITH TRACE SILT — /540 

50 et] Le coal GRADES DENSE OCCASIONAL GRAVEL — 1530 

35 yp yy 72 Oho: GRADES VERY DENSE WITH MORE SILT — (§25 

92 BRo? GRAVEL, TRACE MEDIUM GRAVEL, TRACE SILT, — 
4O Pogo VERY DENSE, CALCAREOUS 20 

A. 
ees ow 

© 

SA,HA 200 § GW . 
gg PLotor 6.7 | 137 164 BPS — [515 

oe 9 GRADES LESS COARSE SAND 
GP | BROWN FINE TO MEDIUM QUARTZ SAND, TRACE TO SOME COARSE 

210 SAND, TRACE FINE TO MEDIUM GRAVEL, VERY DENSE, 
50 CALCAREOUS — /5/0 

BORING COMPLETED AT 49.5 FEET ON 6-12-78. 
CASING USED TO A DEPTH OF 5.0 FEET. 

. PIEZOMETER INSTALLED ON 6-12-78. 
2 INCH PVC SLOTTED FROM 38.9 TO 48.9 FEET. 
GRAVEL PACK: 30.0 TO 48.9 FEET, 
SAND: 26.5 TO 30.0 FEET. 
BENTONITE: 23.5 TO 26.5 FEET, 
GROUT: 0.0 TO 23.5 FEET. 
GROUND WATER LEVEL RECORDED AT 4.0 FEET ON 6-26-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

| LOG OF BORING DMB- 2] @ 

1/79 DAMES & MOORE FIGURE B-63



z stmene TET, r BORING DMB-22 Ss 
rR r LIMITS Bs. 152 S$ SURFACE ELEVATION 1616.48 <u 

bw <p Sou Soo] Zs 1a 2 7) ° ig 

aw | zg | wes o |E |# #] Sal ez By COORDINATES: N 113,240 E 2,269,090 w 
2 jet [ou .|“e Iz a a @ Be | oF | PE" leeel Seed eeel "Efe [FEL] aS i o% Zz 

0 a" Te os 5 as SYMBOLS DESCRIPTIONS 
rar ML] BLACK SILT, ORGANICS, ROOTS — GIS 

| 68 titw BROWN SANDY SILT /6. 

gS BROWN SILT, SOME CLAY, SOME FINE SAND, TRACE FINE 
PLY P|] P GRAVEL, LOOSE, NONCALCAREOUS 

5 on REDDISH-BROWN FINE TO MEDIUM SAND WITH SILT, TRACE 
677 I9 @ Fess: COARSE SAND AND FINE GRAVEL, LOOSE, NONCALCAREOUS 0 

ae REDDISH-BROWN FINE TO MEDIUM SAND, SOME SILT, /6l 
cites TRACE COARSE SAND AND FINE GRAVEL, OCCASIONAL 

10 X-RAY 268 biti: MEDIUM GRAVEL, MEDIUM DENSE, NONCALCAREOUS 

EEL a _ ig@ Fe 
15 Dili 

Ty LE lsu 7“ 
| Soo SM 

20 Dini 

488 [-:::: GRADES-WITH LESS SILT 
Bit — (595 

25 98 & BE GRADES WITH TRACE TO SOME MEDIUM GRAVEL 

wes — (590 
— LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 

roe fos OCCASIONAL COARSE SAND AND FINE GRAVEL, VERY 

| 0 ep SP 
sae = (585 
ne BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, 

I31/8"8 h SOME FINE GRAVEL, SOME SILT, VERY DENSE, 

35 i 
i | — /580 
{13} 

SA,pH 150/6"8 i | GRADES LESS COARSE SAND AND FINE GRAVEL 
4O | cotor 418 b 

P.C. i ik 

i A | — /575 
B | PIS ; 

105/6"8 it i | 
45 ih it SM : 

dif f 

i h — [570 

50 150/5" ® ; | 

Hitt 

00/4" 8 Hl i 
55 : nH 

6-30-78 —_ BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE 
—Y_ ritits SILT, VERY DENSE, CALCAREOUS, MOIST — /560 

569 So Sp 

50 ow fo 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB- 22 

SHEET | OF 2 

1/79 DAMES & MOORE FIGURE B-64 |



' 2 
" ell. 0 BORING DMB- 22 (CONT D) Ss 

rediee | ss Limits = fg leu lee Ss Sor 
ly on azo > ae] RO] SS 8 Q git 

Si Be | se* [oe [et Su fee |= [ss a , Z x © | sat/2aei cee] 2 1S |*e 23 y 
60 a en 3 ad SYMBOLS DESCRIPTIONS 

clo) sp 1555 
DIDDn BROWN FINE SAND, TRACE MEDIUM TO COARSE SAND, TRACE 

pe FINE GRAVEL, TRACE SILT, VERY DENSE, CALCAREOUS, 

695 165/65 8 DEnn MOIST . 

sence ; — /550 

renees BROWN MEDIUM TO COARSE SAND, TRACE FINE SAND, TRACE 
igo/o'w Ri: FINE GRAVEL, VERY DENSE, CALCAREOUS, WET-SATURATED | 

7O pitti 

" wii 
75 l4y7 6 P [se BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, VERY | 

DENSE, CALCAREOUS, WET-SATURATED 
REDDISH-BROWN FINE TO MEDIUM SAND, TRACE SILT, VERY _ 

DENSE, CALCAREOUS 1540 
170/6'8 pe 

8O BORING COMPLETED AT 79.0 FEET ON 6-13-78. 
4 INCH CASING USED TO A DEPTH OF 20.0 FEET. 
PIEZOMETER INSTALLED ON 6-13-78. 

2 INCH PVC SLOTTED FROM 48.6 TO 78.6 FEET. © 

GRAVEL PACK: 70.0 TO 78.6 FEET. 
SAND: 64,0 TO 70.0 FEET. | 
BENTONITE: 63.0 TO 64.0 FEET. 
GROUT: 0.0 TO 63.0 FEET. 
GROUND WATER LEVEL RECORDED AT 56.9 FEET ON 6-30-78, 

EXXON MINERALS COMPANY, U.S.A. 
| CRANDON PROJECT | 

LOG OF BORING DMB- 22 . © 

' SHEET 2 OF 2 

1/79 _ DANES & MOORE FIGURE B-642



eee
 

2 
- 9 

: atterserg | 5 |> | | ” BORING DMB-23 S~ 

refer | s5 LIMITS 108 |S. le Ss SURFACE ELEVATION __1563.30 Su 
et nT $25 - : 2°2e( 5) 88 8 8 COORDINATES: N 115,900 E 2,268,205 Ge 

ew rWa °. a 5g us 9 ~J wd 

© Qe] or | EL | sae|Sae lege! 3 |e [Fe =o wy 
7a aad -_ ” 

a7 ye fs 5 aS SYMBOLS DESCRIPTIONS 

O DELL BLACK FINE TO MEDIUM SAND, SOME SILT, ORGANICS, 
Pivees TOPSOIL 

i9 B Rit: BROWN FINE TO MEDIUM SAND, TRACE SILT, TRACE 

iiit COARSE SAND AND FINE TO MEDIUM GRAVEL, MEDIUM — /560 
“- DENSE, NONCALCAREOUS 

5 2 BO bi:: BROWN FINE TO MEDIUM SAND, TRACE SILT, SOME 

cities COARSE SAND AND FINE TO MEDIUM IGNEOUS GRAVEL, 

6-30-78 titty MEDIUM DENSE, NONCALCAREOUS 

_¥_ SIIiit — 1555 

86 15 @ ho:::: 
10 iii 

pitti: — /550 
28 BE -:::: GRADES WITH MORE COARSE SAND AND FINE TO 

15 PLrit MEDIUM GRAVEL 

yy dL 54 @ BROWN SILT, TRACE FINE SAND, TRACE COARSE SANO — 1545 

20 AND FINE GRAVEL, HARD, CALCAREOUS 

ML 40 

et] oh . 25 8 GRADES WITH TRACE TO SOME CLAY, VERY STIFF — & 

25 

Trine BROWN FINE TO MEDIUM SANO, TRACE COARSE SAND, 
Mini TRACE FINE GRAVEL, TRACE SILT, LOOSE TO MEDIUM — (535 

12 8 rites DENSE, CALCAREOUS 

30 Stil 

sii SP 

35 i @ sae GRADE WITH MORE FINE SANO AND SILT 

PI Kd j BROWN FINE SAND, SOME MEOIUM SAND, SOME SILT, _ 

a | i + TRACE COARSE SAND AND FINE GRAVEL, TRACE CLAY, 1525 

40 36 5 ih 1 DENSE, CALCAREOUS 

e hi Hat — 1520 
os al BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, TRACE 

45 Sn SP FINE GRAVEL, MEDIUM DENSE, CALCAREOUS 

vee SW MATERIAL STRATIFIED 
BROWN FINE TO MEDIUM SUPROUNDED QUARTZ SAND, VERY _ 

Pd sp | DENSE, CALCAREOUS, MOIST 515 

50 "So T|ML | BROWNISH-GRAY SILT, TRACE COARSE SAND ANO FINE GRAVEL, 
titties VERY DENSE, CALCAREOUS 

seen BROWN FINE TO MEDIUM SAND, VERY DENSE, CALCAREOUS 

HE — 1510 
120/8"@ 9: ::::: GRADES REDDISH-BROWN WITH TRACE SILT 

55 Chit 

60 175/95 8 BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, TRACE 

rites COARSE SAND, TRACE SILT, SGME FINE TO MEDIUM GRAVEL, 

vives OCCASIONAL COBBLES, VERY CENSE, CALCAREOUS 
fitty SP 

cihy os 
— /500 

I2O/O' SE: ::: 
65 thin GP 

ih rm BROWN FINE TO MEDIUM SAND, SOME SILT, SOME FINE TO 
Idd LY MEDIUM GRAVEL, VERY DENSE, CALCAREOUS —_ a} i SM 1495 

175/8 Able . BOULDER 68.0 FEET 

70 HITT =6GM 
HG 
oo BROWN FINE TO COARSE SAND WITH FINE GRAVEL, TRACE SILT 

SW AND MEDIUM GRAVEL, VERY DENSE, CALCAREOUS — (490 

75 
121/9"@ jae 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-65.11



‘ 2 - CON S - atrersenc | = {> | eR BORING DMB-23 (CONT'D) RR ER Pep | sé LIMIT's oS 18. / 52 S$ SURFACE ELEVATION Tu aw xo wz os > ae 87 ss 8 Q We WP Ge | se” fee fee fou fee |e [es a! ~~ ge}o & | aae/eaejege] 3 | | FE S38 | . 
“<d a —_ n 

ow ye Ts 3 as  srwBeots DESCRIPTIONS 15 
Dlits BROWN FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE up gp SILT, VERY DENSE, CALCAREOUS 
retest BOULDER 76.0 FEET 

one BROWN FINE TO COARSE SAND, TRACE FINE GRAVEL, — /485 200/10" @ feo. OCCASIONAL MEDIUM GRAVEL, TRACE SILT, VERY 
00 8 DENSE, CALCAREOUS 

8O 
27 SW SE, L U 

: 
b° OG 0 

b 0%) , 
— REDDISH-BROWN FINE TO MEDIUM SAND, SOME SILT, — /480 a boc: TRACE COARSE SAND, FINE GRAVEL, VERY DENSE. 85 I62 Donn CALCAREOUS 

— BROWN FINE TO MEDIUM SAND, SOME COARSE SAND, 
posit TRACE FINE TO MEDIUM GRAVEL, TRACE SILT, VERY — (475 7O/IN@ Ee:::: DENSE, CALCAREOUS 

90 Pritts 

— BROWN MEDIUM SUBROUNDED QUARTZ SAND, SOME FINE 
ener TO COARSE SAND, SOME FINE GRAVEL, VERY DENSE, — 68/1" F::::: SP CALCAREOUS 1470 95 Se SW | 
— BROWN FINE TO MEDIUM ‘SAND, TRACE TO SOME COARSE SAND 

215/8" @ pi | SPJ AND FINE GRAVEL, TRACE SILT, VERY DENSE, CALCAREOUS — /a 65 

100 : BORING COMPLETED AT 99,2 FEET ON 6-21-78, 
6 INCH CASING USED TO A DEPTH OF 17.0 FEET. 
PIEZOMETER INSTALLED ON 6-21-78, 
2 INCH PVC SLOTTED FROM 89.0 TO 99.0 FEET. 
GRAVEL PACK: 88.0 TO 99.2 FEET. 
SAND: 83.0 TO 88.0 FEET. 
BENTONITE: 81.0 TO 83.0 FEET. . GRAVEL & SAND:78.0 TO 81.0 FEET. 
GROUT: 0.0 TO 78.0 FEET. 
GROUND WATER LEVEL RECORDED AT 8.6 FEET ON 6-30-78, 

EXXON MINERALS COMPANY, U.S.A. 
: CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-652
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- _- ze ]|ep | ss. LIMITS of |5u [58 S 6 SURFACE ELEVATION 1565.43 Sts 

a zo wZe lo, a mF Sa] 22 SW COORDINATES: N 102,060 £ 2,271,375 ws 

- Sor Jet ° a2 iz wo 

@ QE] Or | PE | see) baelcge] 2 |S [Te 3 3 “ 
O a Te 3 Bo SYMBOLS DESCRIPTIONS 

M GRAY SILT, TRACE FINE SAND, TRACE FINE GRAVEL— /565 

L 
¥ GRADES LIGHT BROWN 

8B Bes: LIGHT BROWN FINE GRAINEO SUBROUNDED QUARTZ 

5 HD op SAND, SOME SILT, TRACE FINE GRAVEL, LOOSE. 

26 @ Bei M. MOIST, NONCALCAREOUS — /560 

citi SM 

err LIGHT BROWN MEDIUM GRAINED SUBROUNDED QUARTZ 

10 aor SAND, TRACE FINE GRAVEL, MOIST, LOOSE, 
% tits NONCA LCAR EOUS — 6 @ bri::: 

sith SP 

15 68 BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT, 
ie TRACE COARSE SAND ANO FINE GRAVEL, MOIST, *_ 75 5¢ 
Lith MEDIUM DENSE, CALCAREOUS 

% vit 

20 8 peo: 

of || : a 1-a-79 95 O vies 

25 y Pn 
256 iets — 1540 

vittt BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 

x . vitts TRACE COARSE SAND, TRACE FINE GRAVEL, TRACE 

30 67" B Bliss: SILT, MOIST, DENSE TO VERY DENSE, NO“CALCAREOUS 

vies — /535 

tits BROWN FINE TO MEDIUM SUBROUNOED QUARTZ SAND 
ae WITH COARSE SAND AND FINE TO MEDIUM GRAVEL, 

ev a bic: OCCASIONAL COARSE GRAVEL, TRACE SILT, MOIST, 

35 
Bit VERY DENSE, NONCALCAREOUS 
sane — /530 

mp SP 
tif SW | GRADES LOOSE 

40 ¥g @ bess: 

@ ne — 1525 
— BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 

" iit TRACE COARSE SAND AND FINE TO MEDIUM SZAVEL, . 
45 l45/9 @ Bess: TRACE SILT, MOIST, VERY DENSE, NUNCALCAREOUS 

oe] sp — 1520 
vist GRADES SOME SILT, SOME GRAVEL 

1940/6" Basan’ 

50 
BORING COMPLETED AT 49.0 FEET ON 12-18-78. 
CASING USED TO A DEPTH OF 9.0 FEET, 
PLEZOMETER INSTALLED 12-18-78. 
2 INCH PVC SLOTTED FROM 43.2 TO 48.2 FEET. 
GRAVEL PACK: 42.0 TO 48.2 FEET. 
SAND: 39.5 TO 42.0 FEET. 

. BENTONITE: 35.0 TO 39.5 FEET. 
GROUT: 0:0 TO 35.0 FEET, : 

| 
GROUND WATER LEVEL RECORDED AT 25.6 FEET ON 1-8-79. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

| 

© 
LOG OF BORING DMB- 24 
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Qa ER | ap - Limits o% 18. [5% Ss SURFACE ELEVATION \64l.66 Tw al Fou = J° oligo | wu 9 4 

ge 
aly | re weed. Te TE. [e782] 23 Sy COORDINATES: N 105,725 € 2,268,525 at - or He o > wo . SEY OF | ED | Baelbael eee "E 1 |e + : © a ~ -_ 

- 12 3 as SYMBOLS DESCRIPTIONS 
0 Ht YELLOWISH-BROWN SILT WITH FINE SAND, ROOTS 

% tat ORANGISH-BROWN FINE SUBROUNDED QUARTZ SAND, 
32 HRA SM SOME SILT, TRACE COARSE SAND AND FINE 

Ht GRAVEL, VERY LOOSE, MOIST, NONCALCAREOUS 1640 
5 mth ORANG ISH-BROWN FINE TO MEDIUM SUBROUNDED 

SIM Biss: QUARTZ SAND, TRACE SILT, TRACE COARSE | 
eae SAND AND FINE GRAVEL, OCCASIONAL’ MEDIUM 
iii TO COARSE GRAVEL, DENSE, MOIST, NONCALCAREOUS 

moths — /635 10 wy a ce: GRADES LOOSE 

sang SP 
Stitt GRADES DENSE 

15 S)o@ pits: — /630 

Pf fd * ntti 
90 O fice: _ 20 aint ORANGISH-BROWN FINE SAND, SOME SILT, TRACE 1625 

nit COARSE SAND AND FINE GRAVEL, OCCASIONAL 
ofits MEDIUM TO COARSE GRAVEL, VERY DENSE, MOIST, 
oe NONCA LCAREOUS 

- aaa ~ a 30 26 Moor: — /615 
sip SP 

Sn SM 
% reets 

35 ro es — 16/0 

tt dd IS @ fers: | ZO oe GRADES TRACE SILT — /605 

Slt LIGHT BROWN FINE TO MEOIUM SUBROUNDED QUARTZ © “ pits SAND, TRACE COARSE SAND AND FINE GRAVEL, Stitt TRACE SILT, VERY DENSE, MOIST, NONCALCAREOUS 
45 

68 @ at SP 
— /600 

7 BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, 
b° 0° 8 SOME FINE GRAVEL, TRACE MEDIUM METAMORPHIC 

ea/7'g Poo’ Sw AND CARBONATE GRAVELS, VERY DENSE, MOIST, 
2529 CALCAREOUS 50 0 8, — 1/595 

ttt: LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ * ritti SAND, TRACE COARSE SAND AND FINE GRAVEL, 
Dinh MOIST, VERY DENSE, CALCAREOUS 

55 
110 @ at 

— /590 

60 ef tty: 25/7 pees: Sp | GRADES FINE TO MEDIUM SAND — /585 

ae rit: GRADES TRACE COARSE SAND AND FINE GRAVEL 
¥ tris 65 O5 @ pest: | — /580 

— LIGHT BROWN MEDIUM TO COARSE SUBROUNDED QUARTZ ssve’a Pc AND LITHIC SAND, SOME FINE TO MEDIUM CARBONATE mein ND TALLINE GRAVEL, WET, VERY DENSE, 7O oe SP CALCAREOUS — 1575 

— LIGHT BROWN FINE TO MEDIUM GRAINED SUBROUNDED yi SU op QUARTZ SAND, TRACE FINE GRAVEL, MOIST. VERY mahi: DENSE, CALCAREOUS 75 Dnt (BORING CONTINUED) -- 1570 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT | 

| LOG OF BORING DMB. 25 @ 

SHEET 1 OF 2 | 

1/79 | 
DAMES © MOORE FIGURE B-67 |
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atrersens | & | % BORING DMB-25 (CONT D) gS 

~ = LIMITS e |5.{.8 = se fu 
RR i se | ss. 28 | Sul e8 S uy Py 
aw | Ze | #59 e [&. |e] 82] 82 84 < 

@ SEY OF | ES | dae] shel ee BE |e * a 
75 -~ lz 5 as SYMBOLS DESCRIPTIONS 

et todd sonia FP _ 

, ef fT | - * " Sit 
85 evil @ Stitt . — /560 

OLIVE-BROWN MEDIUM GRAINED ROUNDED QUARTZ 
SAND AND ANGULAR TO SUBROUNDED WEATHERED 
GRAVEL, SOME SILT, DAMP, VERY DENSE, 

75 0 NONCA LCAR EOUS 
90 — /555 

GW 

x SW 
140/8"B 

95 ¥ — /550 
I-15-79 

95.7° ‘ 

. ae LIGHT BROWN FINE TO MEDIUM GRAINED SUBROUNDED 
150 @ fri: QUARTZ AND LITHIC SAND, MOIST, VERY DENSE, __ 

100 SEY gp | NONCALCAREoUS 1945 

ei/7"@ Letoed SM | LIGHT BROWN FINE TO VERY FINE GRAINED QUARTZ 
105 no oe SAND, SOME SILT, MOIST, VERY DENSE, — /540 

“00 2 NONCALCAREOUS 
20 BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND, 
poo, SOME FINE TO MEDIUM SUBANGULAR GRAVEL, TRACE 

a Peck! SILT AND CLAY, MOIST, VERY DENSE, 
IG0/6"B@ fe 02° NONCALCAR E0US 

1/10 Pog 0°| —_ 1535 

fe | se ™ 

% P9004 

; W15 HY @ pee y — 1530 

120 | | 165/7" 8 Peover LIGHT BROWN FINE TO MEDIUM SUBROUNDED CUARTZ __ 595 
Bes} sp | SAND, SOME FINE GRAVEL 

C8 2% LIGHT BROWN FINE TO COARSE SI'BROUNDED QLARTZ 
00 2 SW SAND, SOME FINE GRAVEL, SOME SILT, DAMP, 

* 2°50 VERY DENSE, NONCALCAREOUS 
85 @ boo. _ 

125 on LIGHT BROWN FINE TO MEDIUM SUBROUINDED TO 1520 
Bini ROUNDED QUARTZ SAND, TRACE SILT, DAMP, 
cing SP VERY DENSE, NONCALCAREOUS 

200 @ f-:::: 

130 | BORING COMPLETED AT 129.5 FEET ON 12-15-78. 
CASING USED TO A DEPTH O- 9.0 FEET, 
PHEZOMETER INSTALLED 12-18-78, 
2 §NCH PVC SLOTTED FROM 124.5 TO 129,56 FEET. 
GRAVEL PACK: 118.0 TO 129.5 FEET. 
SAND: 113.0 TO 118.0 FEET, 
BENTONITE: 110.0 TO 113.0 FEET, 

| GROUT: 0.0 TO 110.0 FEET. 
GROUND WATER LFVEL RECORDED AT 95.7 FEET ON 1-15-79. 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB- 25 

DAMES & MOORE FIGURE B-672 

|



| 2 
- 9 Teens TET T , BORING DMB-26 Se ze | ep | sé. umiTs 168 [3a (52 so SURFACE ELEVATION 1112.98 Siu 

aw | fo | waza o 1. |# &]8e1ss Sy COORDINATES: N 105,520 € 2,282,250 . ye 
ty it of | oe” [ee fer fos. [“2 lz jes 2 | a 

‘ © /3s8/s58 be") gle |e 33 “4 -_ 

0 | a ye 4S 5 as SYMBOLS DESCRIPTIONS 
rettt BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, 

% rit SOME SILT, SOME COARSE SAND AND FINE GRAVEL, | 4 @ fri: MOIST, LOOSE, NONCALCAREOUS ~/710 

3 25 @ fits: GRADES WITH FINE GRAVEL, MEDIUM DENSE 

eer 1705 
/0 *ig a FEES 

Sttit BROWN FINE GRAINED SUBROUNDED QUARTZ SAND, —/700 
Qe iii: SOME FINE GRAVEL, TRACE SILT, MOIST, MEDIUM 

15 DEInh DENSE, NONCALCAREOUS 

the . ” —/695 
Hoa Eh 20 BEtEE GRADES TRACE FINE GRAVEL 

riitis GRADES VERY DENSE —/690 
tO5/1I0O"M@ Eetti:: 

25 
Stitt 

Dente s BROWN FINE GRAINED SUBROUNDED QUARTZ SAND. 
% Dont TRACE FINE GRAVEL, TRACE SILT, MOIST, vERY ——-/685 

30 I37 @ f-::::: DENSE, CALCAREOUS 

39 ua SP 

*iasve"@ fii: 7 —/675 

40 arnt | @ 

Dliiii —/670 | 

om Che GRAY ISH-BROWN FINE GRAINED QUARTZ SAND WITH 
45 35/1 B ia SUBANGULAR GRAVEL, SOME SILT AND CLAY, WET, 

; i VERY DENSE, CALCAREOUS 
li d 

SP | Brown FINE TO COARSE SUBROUNDED QUARTZ sAND, -—/665 
*iz0 g SW SOME FINE GRAVEL, TRACE SILT, MOIST, VERY 50 DENSE, NONCALCAREOUS 

ht BROWN FINE TO MEDIUM SUBROUNDED QUARTZ ANO 
Pitti LITHIC SAND, SOME FINE TO MEDIUM GRAVEL, 
ritth SOME SILT, WET, VERY DENSE, CALCAREOUS 1660 

ISO/3" Biss: | 
55 EE 

|] *wsosta Fo sp 7" 60 iitiyp 7. GRADES WITH MEDIUM SUBROUNDED GRAVEL 
pany SM 

leosa" mR: —/1650 
65 Ditty 

Et yy *ieoss"a Po 1645 {6 3 hts 

70 Pitts 

Diiitt BROWN FINE TO COARSE GRAINED SUBANGULAR QUARTZ 
so/e" a AND LITHIC SAND, SOME FINE SUBROUNDED GRAVEL, 

| Se SW TRACE SILT, MOIST, VERY DENSE, SLIGHTLY —/640 
a CALCAREOUS 

75 e430 (BORING CONTINUED) 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB. 26 @ 

SHEET 1 OF 2 

1/79 , 
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TT arrersene | = | 0 BORING DMB-26 CONT'D Sp 

Qa 

zr an && LIMITS oS |Sulza Ss 
<u 

w Su JO of Go | Wu 9 4 
Qty xo wz o o re a eal oz 6 wy e . w 

- “ Se FEL Ie x Il2 wo ~J 
4 

Me | oF | MED [seal bee] ede |E 2 | Fe =§ . | oz c 
75 ~~ T* fe S ah SYMBOLS DESCRIPTIONS 

eel SW] 
Po BROWN FINE TO COARSE SUBANGULAR QUARTZ ANO 

*iasve"a [°° LITHIC SAND WITH FINE GRAVEL, TRACE MEOIUM —/6I5 
Pood SW GRAVEL, TRACE SILT, DAMP, VERY DENSE, 

8&O peo >, CALCAREOUS 

; 
250 GW 

4o/9"@ [eget —-/630 
LIGHT BROWN FINE TO MEDIUM SUBANGULAR QUARTZ 

85 SANO, TRACE FINE TO MEDIUM SUBANGULAR 
GRAVEL, DAMP, VERY DENSE, CALCAREOUS 

% 0 20° BROWN FINE TO COARSE SUBANGULAR QUARTZ AND 
160/3"O fb, 0%o LITHIC SANO AND FINE TO MEDIUM SUBANGULAR ~--/625 

90 520° 0 GRAVEL, TRACE SILT, DAMP, VERY DENSE, 

. 
2° 0, CALCAREOUS 

200/6"m f.°°4 SW 
- coop —/620 

95 
8 f 6=GW 

LE *iso/s'a f's32. ) —1615 
100 ooo 

| BROWN FINE TO COARSE SUBANGULAR QUARTZ SAND 
AND FINE TO MEDIUM SUBANGULAR GRAVEL, SOME 

200/3"B SILT, DAMP, VERY DENSE, CALCAREOUS —/61/10 

105 | ]\) GM 
i 

x th | —/605 
110 20 @ Je::::: LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 

siti SP SAND, TRACE COARSE SAND, VERY DENSE, 
aren CALCAREOUS 

Dnin BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 
Piet SOME COARSE SAND ANO FINE GRAVEL, SOME SILT, —/600 

WS 52 @ Fists: Sp DAMP, VERY DENSE, CALCAREOUS 

120 76a [.::::: BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 
Diiin: SOME FINE GRAVEL,MOIST, VERY DENSE, 
trttet CALCAREOUS 

sid SP 

lacve"@ fois: —/590 

125 Shits 

peo | BROWN FINE TO COARSE SUBROUNDED QUARTZ AND 
1-79 oe o®: LITHIC SAND, SOME FINE SUBROUNDED WEATHES ED 
vx Poe SW GRAVEL, DAMP, VERY DENSE, CALCAREOUS —/585 

130 290° [20 Nara SM 

Sp BROWN FINE TO MEDIUM SUBROUNDED CUARTZ SAND, 
. TRACE COARSE SANO, TRACE FINE GRAVEL, WET. __ 7590 

i5sO/7 @ VERY DENSE, CALCAREOUS 

135 
BORING COMPLETED AT 134.1 FEET ON 12-12-78. 
CASING USED TO A DEPTH OF 9.0 FEET. 
PIEZOMETER INSTALLED 12-13-78, 
2 INCH PVC SLOTTED FROM 124.0 TO 134.0 FEET, 
GRAVEL PACK: 120.0 TO 134.0 FEET. 
SAND: 117.0 TO 120.0 FEET. 
BENTONITE: 114,0 TO 117.0 FEET. 
GROUT: 0.0 TO 114.0 FEET, 
GROUND WATER LEVEL RECORDED AT 129.0 FEET ON 1-11-79. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

S 
SHEET 2 CF 2 

DAMES 8 MOORE FIGURE B-68.2
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ATTERGERG | = |, BORING DMB-27 Sx 

x Limits Pte 3 2 LS eR er | sh. 08 |$u| ze > SURFACE ELEVATION \649.04 Xd f 
aw | zo | eee l_ le, [E. [2%] 82/28 84 COORDINATES: N 108,675 € 2,283,695 we | 

2, Sal 9 wo RE] oF | FEY Vise Bie ebel E JE [FE] "|g : @ <- 2 
O “ye |B S aa SYMBOLS DESCRIPTIONS 

ieachaal am 

IP 1 BROWN FINE SAND WITH SILT, TRACE FINE GRAVEL. 
HF 1 TRACE ROOTS, WET, VERY LOOSE, NONCALCAREOUS 

*3 a I tf | 
Pitt LIGHT BROWN FINE TO MEDIUM SAND, SOME SILT, TRACE ~~ /645 

5 riiiit FINE TO MEDIUM GRAVEL, MOIST, MEDIUM DENSE, 
9 @ Bi: NONCA LCAR EOUS 

BIDIn LIGHT BROWN FINE SUBROUNDED QUARTZ SAND, TRACE 
10 Petits SILT, TRACE FINE GRAVEL, MOIST, MEDIUM DENSE, —~"/640 

x pics: NONCALCAR EOUS 
25 @ &::::: 

*% pesst: —/6301 
20 92 @ Bris: 3 

—T LIGHT BROWN FINE TO MEDIUM ROUNDED QUARTZ SAND. 
145vs"o Po: SOME LIGHT BROWN SILT, TRACE FINE TO MEDIUM 

trtiis SUBROUNDED TO SUBANGULAR GRAVEL, DAMP, VERY — /625 
25 titi DENSE, CALCAREOUS 

ef footy “rosea fois: —/620 
3O BITE 

tt dL Isond mS meres —16/5 
39 Piri: 

rittt: LIGHT BROWN MEDIUM GRAINED SUBROUNDED QUARTZ SAND 
¥ Pritt AND MEDIUM SUBROUNDED, WEATHERED GRAVEL, TRACE 

40 30 @ fires: SILT, DAMP, VERY DENSE, NONCALCAREOUS — /6/0 

40/6" Bei :::: 

rises BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND, TRACE 
* Liiiit SUBROUNDED GRAVEL, TRACE SILT, MOIST. VERY 

50 He @ pcis:: DENSE, NONCALCAREOUS —/600 

Drttns BROWN FINE TO MEDIUM GRAINED ROUNDED QUARTZ SAND, 
00/3" bod SP SOME LIGHT BROWN SILT, SOME SUBROUNDED GRAVEL, DAMP, 

Doty VERY DENSE. NONCALCAREOUS 
55 nd SM —/1595 

rietes BROWN MEDIUM GRAINED SUBROUNDED QUARTZ SAND, TRACE 
%nove"'a Be OP FINE TO COARSE SAND, TRACE FINE GRAVEL, MOIST, 

60 rete VERY DENSE, NONCALCAREOUS —/590 

(BORING CONTINUED) 

EXXON MINERALS COMPANY, U.S.A. 
. CRANDON PROJECT 

SHEET 1 OF 2 

1/79 | 

DAMES & MOORE FIGURE B-69 |
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: eT-1. p BORING DMB-27 (CONTD) Se 
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FE | 56 | 23s =—]25| £8] 85 Se ue 
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~~ 

ae] ° E | ase[Sae|bee| 8 ls [t= =§ 
ad 

<= ” , 

60 ~ 1* de 5 | as SYMBOLS DESCRIPTIONS 

wom fe 
¥ Ritti SP 

62.5' Bilis: 
40/8" @ f::::: — 1585 

65 BIttt 

roti LIGHT BROWN FINE TO MEDIUM GRAINED SUBROUNDEO 

piety QUARTZ SAND, DAMP, VERY DENSE, CALCAREOUS 
¥67 a Ps SOME LAYERS BROWN VERY FINE SAND WITH SILT, == 1580 

: 70 DI DAMP, VERY DENSE 

| fy a7vio"s ETA REDDSIH-BROWN FINE GRAINED SUBROUNDED QUARTZ = __ 1.6 es 
LAT Y SAND WITH SILT, TRACE FINE TO MEDIUM, HIGHLY 

75 tid ¢ WEATHERED GRAVEL, DAMP, VERY DENSE, 
<I3tH NONCALCAREOUS 

*101 @ {i — /570 

80 ong th 
15 

ik 
ut 

6o/s"e Bil — 1565 

85 BORING COMPLETED AT 83.9 FEET ON 12-6-73. 
| CASING USED TO A DEPTH OF 9.0 FEET. 

PIEZOMETER INSTALLED 12-6-78. 
2 INCH PVC SLOTTED FROM 73.8 TO 83.8 FEET. 
GRAVEL PACK: 72.0 TO 83.8 FEET. 
SAND: 71.0 TO 72,0 FEET. 
BENTONITE: 52.0 TO 71.0 FEET. 
GROUT. 0.0 TO 52.0 FEET. 
GROUNO WATER LEVEL RECORDED AT 62.5 FEET ON 12-16-78. 

| 
EXXON MINERALS COMPANY, U.S.A. 

CRANOON PROJECT 

| 

© 
LOG OF BORING DMB- 27 

SHEET 2 OF 2 
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0 = 2 S ac SYMBOLS DESCRIPTIONS 

M YELLOWISH-BROWN SILT, TRACE TO SOME FINE SAND, 
L TRACE FINE GRAVEL, VERY SOFT, DAMP, —_ 

Fag NONCALCAR EOUS 1640 

vere LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 5 Slit SAND, SOME FINE GRAVEL, MOIST, MEDIUM DENSE, 
40 Mofo: NONCA LCAREOUS | 

BIE — 1635 
rittts GRADES TRACE SILT, MEDIUM DENSE 10 “ia fice 

ore — 1630 
.. Peat GRAYISH-BROWN FINE TO MEDIUM SAND, SOME SILT, 

125/5"8 H. IP SOME FINE GRAVEL, WET, VERY DENSE 
15 ia SM 

H PLLA 

Sinn — /625 SEED gp | LIGHT BROWN FINE Ta COARSE SUBROUNDED QUARTZ 
¥30g Ed 2 AND LITHIC SAND, SOME FINE GRAVEL, MOIST, 20 SIND SW | MEOIUM DENSE, NONCALCAREOUS | 

— BROWN FINE TO MEDIUM SUBROUNDED QUARTZ AND —= /62O 
Pit LITHIC SAND WITH FINE TO MEDIUM GRAVEL, 

sve Poe OCCASIONAL COARSE GRAVEL, TRACE SILT, 25 er DAMP, VERY DENSE, NONCALCAREOUS 
np SP 
un GP — 1615 

30 *e2@ fii 

Siti BROWN FINE TO COARSE GRAINED SUBROUNDED QUARTZ — /6/O er AND LITHIC SAND, OCCASIONAL FINE GRAVEL, WET, 
aeeee VERY DENSE, NONCALCAREOUS 

35 62 8 fi:::: 

ep SP 

aa SW — 1605 
40 “ara pis: 

—_n LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ — /600 © ESD sp | SAND, WET, DENSE, NONCALCAREOUS 
45 so 8 ee. BROWN FINE TO COARSE SUBROUNDED SAND, SOME 088 FINE GRAVEL, WET, DENSE, NONCALCAREOUS 

7°94 SW | 33 — 1595 
50 *aca [. LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ 

aor SAND, TRACE FINE GRAVEL, WET, DENSE, 
DEE NONCA LCAREOUS 

oy SP — 1/590 

to6ve"M@ Bei: 

(BORING CONTINUED) 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB. 28 @ 

SHEET 1 OF 2 : 
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. : ATTERBERG 5 a ” BORING DMB-28 (CONT D) Sp 

FE | $8 | $85 28 | 25/55 8g we 
tad tt oF ae eo. Jee |5a,]/*2 Jz 18 8 a! a 

- eo | 33e/2a4)ce*) 2 6 |°* 23 
a 

55 -~ 2 S ile ao SYMBOLS DESCRIPTIONS 

55.3 pets: 

pas — 1585 
% Mii SP 

| 60 60 BEES 
Pitti: — /580 
— BROWN MEDIUM ROUNDED QUARTZ ANDO LITHIC SAND, 

138 @ stees SP SOME COARSE SANO, TRACE FINE GRAVEL, WET, 

65 testes . VERY DENSE, CALCAREOUS 

snp SW 
Peo BROWN FINE TO COARSE SUBROUNDED QUARTZ AND — 1975 

24 U Pe 0 LITHIC SAND WITH FINE GRAVEL, TRACE MEOIUM 

70 po 20 GRAVEL, WET, VERY DENSE, CALCAREOUS 

BORING COMPLETED AT 70.0 FEET ON 12-5-78. 
CASING USED TO A DEPTH ON 9.0 FEET. 
PIEZOMETER INSTALLED ON 12-5-78. 
2 INCH PVC SLOTTED FROM 64.5 TO 69.5 FEET. 
GRAVEL PACK: 63.0 TO 69.5 FEET. 
SAND: 61.0 TO 63.0 FEET. 
BENTONITE: 59.0 TO 61.0 FEET. 

. 
GROUT: 0.0 TO 59.0 FEET. 

GROUND WATER LEVEL RECORDED AT 55.3 FEET ON 12-16-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© 
LOG OF BORING DMB- 28 

SHEET 2 OF 2 

1/79



a 2 

oa zn | er | of. umits tag 13. ( 58 Ss. SURFACE ELEVATION 1629.98 Si 
au | ze | gee [_ Je Je, 122182183 8 COORDINATES: N 104,385 € 2,288,110 we 

o - > 

ae or | °F Bae eat ree] 5 1S |*2 = % 7 ly ©} 
5 _ " 

a" ye OS 3 aS symBoLs DESCRIPTIONS 
O — ! — /630 PII BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, 

PIDIE SOME SILT, SOME FINE TO MEDIUM GRAVEL, MOIST, 
9B Ecc: LOOSE, NONCALCAREOUS 

5 %io g TEES BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND — /625 
ITN WITH FINE TO MEDIUM GRAVEL, TRACE SILT, 
tetees MOIST, LOOSE, SLIGHTLY CALCAREOUS 

10 ft Ly 28 = BI GRADES WITH MEDIUM TO COARSE GRAVEL — /620 

15 *o0 g BEE — /615 

ty Ly os GRAYISH-BROWN FINE-TO COARSE SUBROUNDED QUARTZ 
20 29°58 AND LITHIC SAND WITH FINE TO MEDIUM SUBROUNDED— /6/09 

46 @ fo oo GRAVEL, TRACE SILT, DENSE, CALCAREQUS | 

¥ ag B 2958 
. 

25 228 — /605 

62 8 oe LIGHT BROWN FINE TO MEDIUM ROUNDED QUARTZ | 
30 Shthis SAND, TRACE COARSE SAND, DAMP, VERY DENSE, 

ff Ey a _. _ 
% Dit 32 @ F5 Sp . 

Stitt GRADES WITHOUT COARSE SAND | 

: ef pd : -_ 40 166/2.5"8 HE GRADES TRACE COARSE SAND __ 1590 

eer Dittt . | © 

426 ae GRAYISH-BROWN FINE TO COARSE ROUNDED QUARTZ 
Mes g fl! AND LITHIC SAND, TRACE FINE TO MEDIUM ANGULAR 

45 DEEIT: GRAVEL, MOIST, VERY DENSE, CALCAREOUS | 
Sin sp | — 1585 

ily SW | | 7 
ISO/4"@ Fieri: 

90 ate — 1580 
Shhh LIGHT BROWN FINE GRAINED ROUNDED QUARTZ SAND, 

* 90a rita SP TRACE COARSE SAND, TRACE FINE GRAVEL, WET, 
hth VERY DENSE, NONCALCAREOUS 

55 cores — 1575 

(BORING CONTINUED) 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMB- 29 @ 

SHEET 1 OF 2 

1/79 

DAMES & MOORE FIGURE B-7I |



| 
| 

| 

BORING DMB-29 (CONT'D) S r - ~ 

zr =n Tou L oS |Sulza > w Sy au | zg | #59 o, [E. |E*]82] 28 84 a - oe eb oy “@ z wo a e Be] FR lasltelise FeV |EL?) ag we Ts 5 ad SYMBOLS DESCRIPTIONS 
9° 2] sp — 1978 , LIGHT BROWN MEDIUM GRAINED ROUNDED QUARTZ AND 

LITHIC SAND, TRACE SUBROUNDED GRAVEL, WET, 
a VERY DENSE, NONCALCAREOUS 15/8" beers 60 AH ORANG ISH-BROWN FINE TO MEDIUM QUARTZ SAND, — /570 Hitt SOME SILT, SOME COARSE SAND AND FINE TO aH MEDIUM GRAVEL, MOIST, VERY DENSE, SLIGHTLY LE CALCAREOUS 

120 @ st 65 it I GRADES LESS SILT — (565 
aT bid f 

YELLOWISH-BROWN FINE GRAINED SUBROUNDED QUARTZ , SAND, TRACE MEDIUM SAND, WET, VERY DENSE, 

70 
BORING COMPLETED AT 69,3 FEET ON 11-29-78. 1960 CASING USED TO A DEPTH OF 9.0 FEET, 
PIEZOMETER INSTALLED ON 11-29-78, | 2 INCH PVC SLOTTED FROM 64.3 TO 69.3 FEET. 
GRAVEL PACK: 62.0 TO 69.3 FEET. 
SAND: 61.0 TO 62.0 FEET. 
BENTONITE: 58,0 TO 61.0 FEET. | GROUT : 0.0 TO 58.0 FEET, . GROUND WATER LEVEL RECORDED AT 42.6 FEET ON 12-2-78. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMB- 29 

SHEET 2 OF 2 

1/79 

DAMES & MOORE FIGURE B-7! 2



: | 
} 

| > 

” - S 

rr 

ze] se | se. LIMITS a8 |5 [ee 3 wy SURFACE ELEVATION 1636.74 Sw 
QM =o | wane! | vo [E a yi eo| os 6 & COORDINATES: N 116,747 E 2,278,815 at 

or == e- Ow “5 wo a 

ae "a | 33") 52/52") 2 8 [°F S3 : “ 
O “ fz : ax SYMBOLS DESCRIPTIONS 

MUU ML |erown SANDY SILT; TRACE ORGANICS AND ROOT | 
7 | FRAGMENTS; MEDIUM STIFF — /635 

LIGHT BROWN FINE SILTY SAND; TRACE MEDIUM TO 
| | COARSE SAND; LITTLE GRAVEL AND CLAY; LOOSE 

25 & 
5 | 

| GRAVEL GRADES OUT AT 7.0 FEET — /630 
— LIGHT BROWN FINE TO VERY FINE SILTY SAND, LITTLE 
Dili FINE GRAINED MICA, LOOSE; INTERBEDDED WITH TAN 

cow hi: M=ZDIUM TO COARSE SAND, TRACE FINE GRAINED MICA, 

10 Stine SOME BLACK SHALE FRAGMENTS, MEDIUM DENSE 

HEE — 1625 

15.8 a7 9 bit: SP SILTY LAYER AT 14,0 FEET 

12 
Hinge - 

fy SM — 1660 
20 68m fins GRADING TO VERY DENSE 

rittes LOCALLY SOME COARSE GRAVEL BELOW 19.0 FEET | 

HE — 615 
70 @ Bir: . 

25 Deeeee 

or TAN MEDIUM TO COARSE SAND; SOME FINE GRAVEL AND —— /6/Q 
od BLACK SHALE FRAGMENTS; TRACE MICA; TRACE 

80/4" 8 Pe oo SILT; VERY DENSE : 

30 oe 3 
fo 08 SW 

1600/1000 2°83 . — /605 

2850/1750 Sone 
35 5250/3000 9.7 60 @ o° 8 

Moog TAN TO REDDISH-BROWN FINE TO COARSE SAND WITH 
D8 FINE TO COARSE GRAVEL; OCCASIONAL COBBLE; — /600 
0 4 LOCALLY SILTY; VERY DENSE 

250 B Pe, 0° 

40 — Booed 
Po 0° SOME COBBLES FROM 40.0 TO 41,0 FEET 

$09 3 . — /595 ©} 
Po 0° . 

6.4 200 @ [°°.. . 

45 go? LOCALLY COARSE GRAVEL WITH 3"-4"' COBBLES 
%q 

: 

_v Peco SW "  —— (590 
48.2) . ove ° GW 

m5 0° 
- 

50 o 3.8 

Pg 9° 

0 20 

55 220 8 Boos 
11.0 Po 50° 

1650/2000 P50 — /580 
2250/4000 282 

60 3750/6000 13.7 150 # P28 
: PRECAMBRIAN SYSTEM 

CH |GREEN TO GRAY CLAY; SOME SILT AND FINE TO COARSE — /5 75 
GRAVEL: VERY STIFF; HIGHLY WEATHERED SAPROLITE 

ares WITH POCKETS OF RED CLAY AT 63.0 FEET 
65 Nf MAFIC LAPILLE TUFF; GREEN TO GRAY; FINE GRAINED; 

Sd —KODERATELY WESTHERED WITH OCCASIONAL RED CLAY FILLED 
UE FRACTURES 

{737 GRADES GREEN TO BLACKISH-GREEN FROM 65.5 FEET: — 
1660/2000 16.4 USD COARSE GRAINED; SLIGHTLY WEATHERED; SLIGHTLY FRACTURED 1570 
oO /E000 uP (FRACTURES 30°-65° EVERY 8-12" WITH OCCASIONAL 

70 3730/6006 ‘J CLAY FILLING FROM 67.5 TO 72.6 FEET) 

SOUP FAULT ZONE, CLAY GOUGE FROM 72.6 TO 73.8 FEET 
vo — 1565 

wemmemd INTERMEDIATE ASH TUFF; GRAY TO BROWN; FINE GRAINED; 

75 oe 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMI-] © 

\/79 DAMES & MOORE FIGURE B-72|



re ” BORING DMI -! CONTINUED S 
\ a 

ra |iee | «5 umits | ELE [eg = <u 
RE Pwr | <Szu ——7 3o.) 25) 55 oy | ty & 

te! oF Zero $t Base Os “§ . eS 2 & ly 

“ Me (See ]s eR |] ee |= 2 5 
an ya de S aa SYMBOLS DESCRIPTIONS 

75 Sc; SLIGHT TO MODERATE WEATHERING WITH INTERBEDDED GREEN | 
2274 TO GRAY CLAY FILLINGS FROM 73.0 TO 74.0 FEET: HIGHLY —= /560 

72 tS FRACTURED ZONE FROM 73,8 TO 75.2 FEET. 

ic7f GRADES MOTTLED RED TO WHITISH-GRAY; SLIGHT IRON OXIDE 
22o9 STAINING; SLIGHTLY FRACTURED, C°-300 EVERY 4'-6"; 

80 S32] SLIGHT TO MODERATE WEATHER ING, 
2% FRACTURE ZONE; STRONG IRON OXIDc STAINING; HIGH — /(§§5 
STS CLAY CONTENT FROM 77.9 TO 79.2 FEET 
‘7ar\B GRADES GRAY; FINE GRAINED; SLIGHTLY WEATHERED; 
mcf SLIGHTLY FRACTURED; MODERATS BREAKAGE ALONG N=AR 

Bs ‘A71B VERTICAL BEDDING PLANES 
'7Ais$ GRADES LIGHT BROWN TO GRAY AT 83.6 FEET; MODERATE 
7 TRON OXIDE STAINING; NUMEROUS CLOSED BRcAKS ALONG — /550 
ay NEAR VERTICAL BEDDING PLANES 

<S14g) HIGHLY FRACTURED ZONE FROM 88.0 TO 88.6 FEET; SOME 

90 RStag CLAY FILLING 
ROSS GRAY; WEAK IRON OXIDE STAINING FROM 90.0 FEET 
Nss'tf NUMEROUS FRACTURES FROM 91.0 TO 95,0 FEET — /§45 
Si WHITE CLAY INCLUSION, 1/2" AT 91.9 FEET 
Sat SLIGHTLY COARSE GRAINCD FROM 92.0 TO 94.0 FECT 

95 pans 

|) ot eee ~ 

vonage 

. 
Jet) 

open : 

/00 iW/<f FAULT ZONE FROM 100.9 TO 102.5 FEET: RED; HIGHLY 
S114 WEATHERED AND IRON OXIDE STAINED WITH VERY HIGH CLAY 

56 Teva CONTENT — (535 

Yay, PMAFIC LAPILLI TUFF; GRAY TO BLACKISH-GRAY; COARSE 
CIE GRETNED: SUIGHTLY WEATHERED TO UNWEATHERED:; SLIGHTLY 

105 (7.8. FRACTURED, 
“x74 NUMEROUS FRACTURES FROM 103.0 TO 104.5 FEET 
sii FRACTURE ZONES AT 106.0 FEET AND 108.5 FEET — /530 

ie 
110 

BORING COMPLETED AT 109.0 FEET ON 6-14-77. 
CASING USED TO A DEPTH OF 63.5 FEET. 

PIEZOMETER INSTALLED ON 6-14-77. 
1 INCH PVC SLOTTED FROM 106.0 TO 108.5 FEET 
GRAVEL PACK: 52.0 TO 109.0 FEET 
GROUT: 0.0 TO 52.0 FEET. 

© GROUND WATER LEVEL RECORDED AT 48.2 FEET ON 7-30-77. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 
DAMES & MOORE FIGURE B-72.2 

|



2 
a) - Ss. x ATTERBERG Z . BORING DMI -2 RE - 

zed ose | <s.. LIMITS of 15 Su SURFACE ELEVATION 1629.43 Sy a ks za | wexe o |. | atl Ss 6 COORDINATES: N 116,609 E 2,278,750 at = 2 — > — a & Be fF or ee Se | ES.e] Ske | “2 | > eo wy ~ ” os" 145 | SF o IS Oo 2 
O w" 7* 3 g aa SYMBOLS DESCRIPTIONS 

Hen OL [BLACK FIBROUS SILT WITH ORGANICS; WITH LEAVES 
AND ROOTS; WITH 6" - 12" COBBLES (TOPSOIL - 

ML lwottie MOTTLED LIGHT BROWN AND ORANGISH-BROWN CLAYEY 
SILT: MEDIUM STIFF _ 

5 238 PTE BROWN FINE TO MEDIUM SILTY SAND; SOMZ COARSE 1625 
i i SAND AND FINE TO COARSE GRAVEL; MEDIUM DENSE 

A , ‘TH 10 9 @ BU — 1620 

mi ibid | BL ig 
— BROWN TO TAN FINE SAND; TRACE SAND SIZE BLACK 
Sotnht SHALE FRAGMENTS; INTERBEDDED WITH MEDIUM TO 
riiis COARSE SAND, LITTLE BLACK SHALE FRAGMENTS; _. 

15 6M REE MEDIUM DENSE 16/5 
DInhh GRADES VERY DENSE 

20 joo/3" # FEES TRACE FINE TO COARSE GRAVEL FROM 19.5 T0 20.5 __ /6/0 

ff Td 40 mii: — 

: ail - _ 
90 @ iii: _GRADES VERY DENSE 

JO SIE | 1600 
no ee) BROWN FINE TO COARSE SAND AND FINE TO COARSE 
28) GRAVEL; LOCALLY TRACE SILT; VERY DENSE 

200 @ °°,’ GRADES TO SOME COBBLES (6" - 12") AT 34,0 FEET 

: - S| Q _ 7-30-77 290 — 40 Y Poe 1590 

we o0°t SW 
Vv b ° oo . 

138 42) 80 @ FP,.°° ° 
ooo GW 

45 oe — [585 

120 m foe GRADES TO TRACE GREENISH-GRAY SILTY RESIDUAL ___ 50 038 INC LUS 10NS 1580 
2% 24" BOULDER AT 51.0 FEET 

ni ORANGISH-BROWN SILTY FINE SAND; LITTLE CLAY; SOME 
| FINE TO COARSE GRAVEL _. 

59 ‘ SM | PERCAMBRIAN SYSTEM 1975 65/3" & TCH | REO CLAY AND HIGHLY WEATHERED SAPROLITE FRAGMENTS; 
= SOME SILT; VERY HARD 

vou FELSIC - INTERMEDIATE LAPILLI TUFF: GRAY; LOCALLY SOME 
+7) — TRON OXIDE STAINING: MEDIUM GRATNED: SLIGHT TO 60 ee MODERATE SURFACE WEATHERING: MODERATELY FRACTURED; —=— /577OQ 
ow 2" = 3" FRACTURE ZONE EVERY 8" ~ 12", 
Mepen. STRONG BREAKAGE EVERY .5 TO 1 INCH ALONG BEDDING 
nl PLANES FROM 58.2 TO 59.0 FEET 
WA RED CLAY FILLED FRACTURES (1/16") FROM 60,0 TO 60.2 
Sree FEET 

65 AS STRONG BREAKAGE EVERY 1/4" ALONG BEDDING PLANES — /S65 
Maye FROM 62.5 TO 63.0 FEET 
ae HRON OXIDE STAINED, TIGHT, VERTICAL FRACTURE FROM 
ON 63.2 TO 65.5 FEET 
es MODERATE 1RON OXIDE STAINING FROM 67.3 TO 68.5 FEET; 
Wn TRACE CLAY IN FRACTURE ZONE FROM 67,3 TO 67.7 FEET 

70 oe GRADES GRAY; SLIGHTLY WEAHTERED: SLIGHTLY FRACTURID —— /56Q 
pave FROM 68.6 FEET; O° = 20° FRACTURES FVERY 4" = 8" 

NN — (555 73 BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. , 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-73|
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= 
ATTERBERG z 2 BORING DML = 2 CONTINUED On 

wi 

= LIMITS ee ° = Ko ZR] se | <b 08 15. |52 > us Sts ly zo <«22u > oO zuluw 8 y 
Q, w Wus~ 0 uv - Ww wv ivg> % ty& ly ts x Op =e aa o£ O&;&O ~d 

- oe @reasi or -- Vu 3 Wo a 
a or Zae| eae] -oe}] 2 fz fee aw . ase <3" 152 o If « > z 
“s 3 = <- = 

75 * fz 3 aa SYMBOLS DESCRIPTIONS 
si LOCALLY WEAK IRON OXIDE STAINING FROM 75.C FEET: 
Sof MODERATELY WEATHERED; SOME BREAKAGE ALONG NEAR 
Tec VERTICAL BEDDING PLANES 

we 
8&0 Tete — /550 

ef pty UNA TRACE BRIGHT GREEN MINERAL INCLUSIONS FROM 83.0 
RioUP FEET 

85 SN INTERMITTENT MODERATE TO STRONG IRON OXIDE STAINING === {SGN 
73 Vo) FROM 84.0 FEET; MOTTLED RED, GREEN, AND WHITISH-GRAY ; 

MoO MODERATELY WEATHERED; MODERATELY FRACTURED 

NSN STRONG BREAKAGE EVERY .5 TO 1 INCH ALONG BEDDING 
Ov} PLANES FROM 87.0 TO 88.4 FEET 

90 ve — /540 
yyy 2Vn 

“2ov,t J NUMEROUS MIRCOFRACTURES FROM 92.0 TO 96.0 FEET 
wre 

ie : 
95 ee — /535 

<SA/f GRADES WHITISH-GRAY TO GRAY AT 96.0 FEET; VERY FINE 
asin @ GRAINED; MODERATELY WEATHERED; SLIGHTLY FRACTURED; 

77 SS] OCCASIONAL BRIGHT GREEN MINERAL INCLUSION; 
S/S WEAK FRACTURE ZONE FROM 97.5 TO 98.5 FEET; SOME 
*S< CLAY LINED FRACTURES 

/00 144 — /530 
Veto 1" CLAY FILLED FRACTURE AT 100.6 FEET 
“\'\V GRADES GRAY: LOCALLY WEAK IRON OXIDE STAINING FROM 
‘eve 101.0 FEET; SLIGHTLY WEATHERED; SLIGHTLY FRACTURED; 
zu" OCCASIONAL IRON OXIDE STAINED, TIGHT FRACTURE 
mes 

105 WR — /525 
(7 

ft dd 2B 

-7/. 

//10 AS — /520 

Sa 
rit 

CSI GRADES WHITISH-GRAY WITH LOCALLY WEAK IRON OXIDE 
115 100] 18 oh STAINING FROM 114.0 TO 118.5 FEET: MODERATELY — /5/5 

<-o WEATHERED; MODERATELY TO HIGHLY FRACTURED; | - 2" 
a4 CLAY LINED FRACTURE ZONES AT 117.0, 117.5, AND 
ST 18.1 FEET 

in ic va c'-,9 GRADES GRAY: MEDIUM GRAINED: SLIGHTLY WEATHERED: 
120 95 SAcu} SLIGHTLY FRACTURED; OCCASIONAL GREEN MINERAL — /5/10 

pe/27f INCLUSIONS 

LOS 60° OPEN FRACTURE AT 122.2 FEET 
“i35 80° OPEN, IRON GXIDE STAINED FRACTURE AT 123.7 FEET 
“vel 70° OPEN FRACTURE FROM 124.7 FEET 

- fd / - 
ane . 
Ns MODERATE IRON OXIDE STAINING FROM 129.2 TO 130.7 FEET 

130 cP WY WEAK CLAY LINED FRACTURE ZONE AT 129.7 FEET — /500 

CKD SOME FRACTURES ALONG NEAR VERTICAL BEODINS PLANES 
Do 

135 79 Ge — 1495 
arn 
‘civil FRACTURING ALONG BEDDING PLANE EVERY .5 TO 1 INCH 

1/40 BORING COMPLETED AT 139.0 FEET ON 6-21-77. — /490 
CASING USEO TO A DEPTH OF 58.0 FEET. 

PIEZOMETER INSTALLED ON 6-21-77. 

3/4 INCH PVC SLOTTED FROM 134.0 TO 139.0 FEET. 

| INCH PVC SLOTTED FROM 50.0 TO 53.0 FEET. 

GRAVEL PACK: 88.0 To 139.0 FEET. 

GROUT: 57.0 TO 88.0 FEET. 

. BENTONITE: 53.0 TO $7.0 FEET 

GRAVEL PACK: 40.0 TO 53.0 FEET. 

BENTONITE: 38.0 TO 40.0 FEET. 

GROUT: 0.0 TO 38.0 FEET. 

GROUND WATER LEVEL RECORDED AT 41.6 FEET FOR OMI-2U (1 INCH 

PvC) AND 42.1 FEET FOR OMI-2L (3/4 INCH PVC) ON 7-30-77. 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-732



2 
. ” BORING DMI -3 ON ATTERBERG z nw mR 

xR] se | Fez 08 |5 Ite 2 uw SURFACE ELEVATION \626.34 Sy 
alu | 22 wzra o lz. [sort ss] ss 6 COORDINATES: N 116,504 € 2,278,692 lu 

xz -o one > ~~ Mt wo & or e =-" - Vw wo Qa ae or 33% 32 pe . « |*e zy : \u © 
O w" 18 fe g aa SYMBOLS DESCRIPTIONS 

Cd LSP | BROWN FINE SAND; TRACE FINE TO COARSE GRAVEL; 
LOOSE (ROAD FILL - 10") 1625 

8a ML | DARK BROWN CLAYEY SILT; SOME ORGANICS AND 2007S 
(TOPSOIL - 12") 

5 Py 0% BROWN FINE TO COARSE SAND WITH FINE TO COARSE SAND : 
° $e AND FINE TO COARSE GRAVEL; LOCALLY SOM_ 3ILT; 

17 @ Bo 20 Sw | MEDIUM DENSE WITH SOME 3" - 4" COBBLES FROM = — 1620 
of og 4.5 TO 6,0 FEET | 

10 2 & Poco GW 

itl: BROWN FINE SAND; TRACE SILT; MEDIUM DENSE —/6/5 

| 28m pits: GRADES WITH OCCASIONAL LAYERS OF TAN COARSE 
15 Stitt SAND 

Sth BROWN FINE TO MEDIUM SAND WITH INTERBEDDED FINE ——= /6/0 
Stn TO COARSE SAND WITH LOCAL ZONES OF FINE TO 

43 @ Pou COARSE GRAVEL; DENSE TO VERY DENSE 

20 er . 

er — /605 

esa fe | 
25 Mhnnn 

ne FINE TO COARSE GRAVEL WITH INTERBEDDED FINE TO —=— /GOO 
Bee COARSE SAND; VERY DENSE 

160 B Pe 3-4" COBBLES 
JO EES 

dee — /595 

loo/o" a Pees 
35 Me 

as — 1990 
2508 fac GW | 

40 ey COBBLES UP TO 6" 

aS | — 1585 ©} 
og PRES : 

4 5 Sine 

on | 
75/6 Be 18" BOULDER FROM 49.5 FEET 

Ek — 1575 
See: 14" BOULDER FROM 52,5 FEET 

200/3" & PRECAMBRIAN SYSTEM 
55 MOTTLED RED; OLIVE-GREEN AND GRAY RESIDUAL CLAY; 

SOME SILT; SOME COARSE SAND AND FINE GRAVEL; 
VERY HARD; SOME FRAGMENTS OF HIGHLY WEATHERED __ 759 
SAPROLITE 

50/3" B CH | Grapes SOME WHITE MOTTLING 

60 

, — 1/565 

-\SP FELSIC - INTERMEDIATED LAPILLI TUFF; MAFIC CHLORITIC 
65 oo v7 74 FRAGMENTS; SUBANGULAR; FELSTC FRAGMENTS; COARSE 

et TUFF: - MEDIUM LAPILLI, GENERALLY SUBROUNDED : 
ve - — 1/560 
wc HEAVILY IRON OXIDE STAINED FROM 67.3 TO 89.7 FEET; 
Sos) MAFIC FRAGMENTS ALTERED TO CHLORITE AND WEAK CLAYS 

70 vSSc FRACTURE ZONE FROM 69.0 TO 70.8 FEET 

“ACP FRACTURE ZONE FROM 71.5 TO 72.3 FEET 

| oe — 1555 

75 | ANS BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
. CRANDON PROJECT 

SHEET 1 OF 2 

1/79 DAMES & MOORE FIGURE B-74 |
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. : “ BORING DMI - 3 CONTINUED Se 
xz a 

r = 

ze | se | ss rims a8 15 dee So St 
nm wi <zzu 3% pg) zu) ww Sy ly & 
q w xe ww bE i wae woto> ® _ 

ep wl aic v, —* « aQaaiteao wd od 

Wa FS | SET | oe ol Sax] ese] 2 |: | ee = y “ S o a3# 45° | 32 o 15 « Oo 2 
75 2" 4* 2 g au SYMBOLS DESCRIPTIONS 

as FRACTURE ZONE FROM 76.3 TO 76.7 FEET — /650 

57 yee 
20 us! FRACTURE ZONE FROM 79.3 TO 82.3 FEET 

al Q — 
foo}s0 

a 

85 rae FRACTURE ZONE FROM 86.5 TO 86.8 FEET 

Ee 

RATS 

° 
° 

— 1640 

. 
0 Ane 

Wo2Sf FRACTURE ZONE FROM 89.3 TO 89.7 FEET 
90 as 

ail . a 
95 

eae 

ae — /630 
en Ne FRACTURE ZONE FROM 97.7 TO 98.0 FEET 
Ta IN 

100 4°] WEAK IRON OXIDE STAINED CHLORITE ALTERED MAF IC 
si FRAGMENTS (ORE PIECES 10 - 14" IN LENGTH) FROM — (625 
‘av 89.7 70 105.0 FEET 

105 — 
BORING COMPLETED AT 105.0 FEET ON 5-24-77, 
CASING USED TO A DEPTH OF 67.3 FEET. 
GROUND WATER LEVEL NOT RECORDED. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMI-3 

SHEET 2 OF 2



= = ~ 9 ATTERBERG z BORING DMI - 4 mR = LIMITS eae ° = xy zp «en | «tt o6 [E Jeu > SURFACE ELEVATION 1637.06 SQ eR wr ae zZu aV zu zt Q “ ly ze | wee : eye soles G & COORDINATES: N 116,375 E 2,278,622 ly & Q ww Vv 
tee ly mw Zqerale joe fsx fre [osteo a 

c de ° on gat] sae] ese] 2 fz fey = > . ly o =3 4 “- 2 a 
O wo ya de g aX  syrwso.s DESCRIPTIONS 

| 14 ORANG ISH-BROWN AND BROWN FINE TO MEDIUM SAND: 
fs i} LOCALLY WITH COARSE SAND AND FINE TO COARSE = 1635 l Ha GRAVEL; OCCASIONAL COBBLE; TRACE SAND SIZE 

34 8 i 1 BLACK SHALE FRAGMENTS: MEDIUM DENSE 
5 ! i GRADES DARK BROWN SILT SEAM 

isth | — i H t GRADES TAN TO LIGHT BROWN FINE SILTY SAND; 1630 net TRACE FINE TO COARSE GRAVEL; TRACE SAND SIZE 
40 @ Bill. BLACK SHALE FRAGMENTS: DENSE 

AL bg 
Slt TAN TO BROWN VERY FINE TO FINE SAND; TRACE sano “7 /625 er SIZE BLACK SHALE FRAGMENTS; TRACE SILT; TRACE 15 41 @ Bess: MICA 

7508 Gi GRADES VERY DENSE 
20 arete 

pf | a oe 108 @ Ri: 
29 Sith 

Sip SP 

tin — /6/0 

30 60 @ Per: 
Dlthis 18" BROWN SILTY LAYER FROM 32.0 FEET GRADING 1605 
DIlIn COASER 

— oe GRADES TO TRACE FINE GRAVEL 
122 56 B [oo TAN FINE TO COARSE SAND INTERBEDDED WITH BROWN 35 — poo 40] FINE SAND; LOCALLY SOME FINE TO COARSE GRAVEL; 

Poe TRACE SILT; VERY DENSE 

foo 3 “4 — /600 
40 69M foo 3% 

108 @ Pe] 45 an 

nee | — /590 
7.6 70 @ fo2°, - 

50 — i poo GRADES TO OCCASIONAL COBBLE 

514" ee a 
P00 — /585 

70/4" a Peo. TAN TO ORANGE FINE TO CCARSF SAND AND TINE TO 55 5970 COARSE GRAVEL; TRACc SILT: 4-6" COBBLES: 
P90 VERY DENSE 

Pose — /580 8.4 90 @ F.°°°d SW | GRADES GRay 60 -. _ oo ot 12" COBBLE FROM 60.0 FEET 

g 8 GW | craves numerous 4-6" COBBLES 
2586 — 1575 

65 oo oe 
poo 6" COBBLE FROM 67,0 FEET . 

Hose" 7 REDDISH-BROWN SILTY FINE SAND; TRACE COARSE sanp ~~ /O7O 8.9 Bh AND FINE GRAVEL; VERY DENSE 
70 ——— — . 

‘ — /565 
nr 6" COBBLE AT 74,5 FEET | 75 

BORING CONTINUED 

. EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

SHEET 1 OF 3 

1/79 DAMES 8 NOORE FIGURE B-75|
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75 PRECAMBRIAN SYSTEM 
7 RED CLAY; SOME SILT AND FINE TO COARSE SAND; HARD 

100/3" § GRADES WITH HIGHLY WEATHERED SAPROLITE FRAGMENTS 
80 AT 79.5 FEET 

NB INTERMEDIATE ASH TUFF; RED; STRONG IRON OXIDE STAINING: 
“34 HIGHLY WEATHERED - LOCALLY CLAYEY FRACTURE ZONES EVER¥= /S 55 

: an EVERY 6''~12"! 

85 =D VERY HIGH CLAY CONTENT - ROCK BADLY BRCKct AND 
Sup WASHED AwAY 

70 | 38 wate 

Pees — 1550 

Wie 

90 WON 
Se 

— / 5 45 

IN 

SA 

95 ° Sah 

32| 20 ns 
wh _ — /540 
SNS BASE OF HIGHLY OR INTENSE WEATHERIN AT 98.0 FEET 

100 ANUP YELLOWISH-GRAY: FINE GRAINED: MODERATE SURFACE 
MMP WEATHERING: SLIGHTLY FRACTURED EVERY 12"-18" 

i 3 HIGHLY WEATHERED FRACTURE CLAY LINED ZONE FROM — /535 
LM 102.5 TO 103.5 FEET; STRONG IRON OXIDE STAINING 
ae 

105 NS . 
wae 

sit 
77 SANOT 5° CLAY LINED FRACTURE AT 107.5 FEET — 1530 

<5 WEATHERED AND FRACTURED IRON OXIDE STAINED ZONE 
1/0 of FROM 108.1 TO 108.4 FEET 

ve YELLOW CLAY FILLED FRACTURE ZONE FROM 110.4 TO 
Pane 110.0 FEET 

87 wen SOME NEAR VERTICAL FRACTURES FROM 111.0 TO 112.5 — (525 
LAN FEET 
“S73 HIGHLY WEATHERED, FRACTURED AND IRON OXIDE STAINED 

115 Te 112.2 TO 113.0 FEET 
77 1328 SLIGHTLY FRACTURED FROM 115.0 TO 116.0 FEET 

| SoySP NEAR HORIZONTAL EVERY 6"~10" 
ean IRON OX10E STAINED FRACTIRE ZONE FROM 117.6 TO — /520 
ae 118.3 FEET 
AOR GRADES GRAY; MEDIUM TO COARSE GRAINED FROM 118, 3 

1/20 GS FEET; SLIGHT TO MODERATE SURFACE WEATHERING 
\ovP OCCASIONAL IRON OXIDE STAINED VUG FROM 119.0 TO 
nee 120.0 FEET 

VSP HIGHLY FRACTURED ZONE” FROM 120.3 TO 121.3 FEET ANO —— /5/SH 
Ke 122.0 TO 122.5 FEET: WI7:. IRON OXIDE STAINING 

LAP NEAR VERTICAL FRACTURES FROM 124.0 TO 125.0 FEET 
1/25 te SLIGHTLY OPEN FRACTURE FROM 125.0 70 131.C FEET 

75 CUNY SOME CLOSED FRACTURES; MODERATC IRON OXIDE STAINING 
nese FROM 126.4 TO 126.8 FEET: 127.2 TO 127.4 FEET AND 
SNe, 131.5 TO 131.7 FEET — /5/O 

/30 “er VERTICAL FRACTURE FROM 130.8 TO 131.3 FEET 
Pe YELLOW, CLAY LINED FRACTURE ZONE FROM 131.8 TO 132.1 
nS E FEET 

SV ff MODERATLELY FRACTURED EVERY 2-4"; MODERATE IRON 
135 ‘is OXIDE STAIN FROM 134.4 TO 136.0 FEET 

SOC B CLAY AND SILT LINED FRACTURE ZONE FROM 138.2 TO 138.5—— /5SOO 
Syges FEET 
ent VERTICAL FRACTURE FROM 139.0 TO 140.6 FEET | 

140 
Soe 

We — 1/495 | 

or MODERATELY WEATHERED AND FRACTURED ZONE FROM 146, 3 
145 a TO 147.5 FEET: MODERATE IRON OXIDE STAIN; SOMt CLAY 

os! FILLING 
76 ate FINE TO MEDIUM GRAINED FROM 148.0 FEET: SLIGHTLY 

oan FRACTURED WITH &5C - 60° FEACTURE EVERY 8"-12"; — /490 
ol LOCALLY MODERATE IRON OXIDE STAINING: OCCASIONAL | 
a VUG3, PINPOINT TO 1/2" | 

1/50 ~ BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DAMES & MOORE FIGURE B-752 
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150 wT Te fe 3 aa SYMBOLS DESCRIPTIONS | 

as 
nee — /485 
Pons IRON OXIDE STAINING GRADES OUT 

155 MAY 
sv E GRADES OCCASIONAL QUARTZ FILLED FRACTURE 1/8" 
"fav< 

Rea . — 1480 
“785 

92 arly “y . 

/60 Nee AT 
~ OLA 

why i 

MAN —— 1/475 
fA «© MODERATELY WEATHFRED; SLIGHTLY TO MODERATELY 
way FRACTURE WITH 20°-75° FRACTURES EVERY 4"-8" WITH 

165 VES¥ IRON OXIDE STAINING 
SELN\e 
7 

Ava 

Se — 1/470 
xy mance 97 WN 3" WEA” FRACTURE ZONE AT 169.0 FEET 

1/70 a7} UNFRACTURED, HIGHLY COMPETENT AT 169.3 FEET 
ran BASE OF MODERATE SURFACE WEATHERING AT 171.0 FEET 
AEN 5 

SP2Ty 75° IRON OXIDE STAINED FRACTURE AT 173.7 FEET — /46. 
ae 

175 aR | 

SM 

180 SOR 
NTS 

it7l OCCASIONAL STAINED, TIGHT FRACTURE OR VUG FILLING 

- | NoCN AT 182.0 FEET — 1455 
2H 60° TRON OXIDE STAINED FRACTURE AT 184.3 FEET 

1/85 ue 

StS] NEAR VERTICAL IRON OXIDE STAINED TIGHT AND OPEN — /450 
92 ‘<Ss\f FRACTURES FROM 187.2 TO 189.8 FEET 

/90 on | 

- (Sif WEAK FRACTURE ZONE FROM 192.7 TO 193.4 FEET — 1/445 © 

195 vie WEAK FRACTURE ZONE FROM 195.5 TO 196.0 FEET; SOME 
PSAY4 RED CLAY FILLING 

92 CR LNSE ae — 1/440 
PSR 3" WEAK FRACTURE ZONE AT 198.5 FEET; SOME GRAY CLAY 

200 aS, ILLING 

BORING COMPLETED AT 200.5 FEET ON 6-8-77. — 1/435 
CASING USED TO A DEPTH OF 79.0 FEET, 

205 GROUND WATER LEVEL RECORDED AT 51.4 FEET ON 6-8-77 (2 HOURS 

UPON COMPLETION). 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 | 
DAMES & MOORE FIGURE B-753
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BROWN SILT; TRACE FINE SAND; MEDIUM STIFF 
ML 12" COBBLE FROM 1,0 FOOT — /640 

: a ORANGISH-BROWN TO BROWN FINE TO MEDIUM SAND; 
16 @ B:::: LOCALLY WITH COARSE SAND ANO FINE TO OCARSE 

5 Bh GRAVEL; MEDIUM DENSE 
Din 6"-24" (COBBLE AND BOULDERS) STRATA FROM 5.0 
asee TO 11.5 FEET — 1/635 

10 Bhi 

nen BROWN FINE TO COARSE SAND: LOCALLY WITH FINE TO ~~ /630 
0° COARSE GRAVEL AND COBBLES; TRACE SILT; DENSE 

46 B pS 20 

15 208 
foo. — /625 

42 @ F°.°° 
20 p 200 GRADES WITH NUMEROUS 3"-4" COBBLES 

325° — /620 
Pao | 

25 pote 

Poe — /6/5 
20 8 12" COBBLE FROM 27,3 FEET 

70 & Oe COBBLES AT 29.0 FEET 
3O Po GRADES WITH INTERBEDDED BROWN FINE TO McDIUM 

2° SAND 
22 — /6/0 

35 00/2" @ fo.o°f SW 

scoy GW — /605 

100/73" @ Poo. CONTINUOUS 3-4" COBBLES FROM 39.0 TO 42.0 FEET 
40 250° 

“oo 2 — /600 
20% COARSE GRAVEL ANO COBBLES GRADE OUT FROM 42.0 

i" 0° 0, TO 44.0 FEET 
50/4" B B2°,° 

45 234 

of - = — 50 ooo 
ae — /590 

200/2" & f*.."2 
55 ooo) 

250 — /585 

200/3" B feo? 

60 aes 
BORING CONTINU=D 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMI-5 
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ly = ~ wyetwof o> ly 
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uy wl Wan] Y mt = aajsteco © ~ ~ 
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- “ o" 145° | Bz o 16 « 9 2 

60 * jz 3 aa SYMBOLS DESCRIPTIONS 

| aii : i a 
oo GRADES WITH BROWN FINE TO MEDIUM SILTY SAND 

65 20 2d AT 64,5 FEET 
0° ° GRADES WITH COBBLES FROM 66.5 TO 70.0 FEET 

O°, — /575 
7 of OW 

. | 

°o,0 . 

70 
06 GW 

Py ft 2 “ 
75 re 

aA Th REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM — 
HHT SAND; LOCALLY FINE TO COARSE GRAVEL; VERY 1365 
i {| DENSE | 

, 80 i il 
iE _ 

Re | PRECAMBRIAN SYSTEM 1560 

pe YELLOWISH-GRAY CLAY; SOME SILT; SOME HIGHLY 

85 YA CH | WEATHERED SAPROLITE FRAGMENTS; VERY HARD 

sofas INTERMEDIATE ASH TUFF; INTERBEDDED RED AND YELLOWISH- 
‘<\- ——BROWN; HIGHLY WEATHERED WITH HIGH CLAY CONTENT; — /555 

HIGHLY BROKEN, 

90 
BORING COMPLETED AT 87.0 FEET ON 6-27-77. 

CASING USED TO A DEPTH OF 69.0 FEET. 

GROUND WATER LEVEL NOT RECORDED. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMI-5 @ 

SHEET 2 OF 2
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mit . o xR] ee | «o.. LIMITS 03 15 |e Su SURFACE ELEVATION 1647.69 <w qa xa wo 6 > ooeizslee G6 COORDINATES: WN 116,413 £ 2,278,275 ly & 
- Zeya] op = —* ae Qaalf£o ~d ~J or « -- = pf ¥ wo : aw or 332 a3 poe c « |*@ = “su 

O ” a st? ° aan SYMBOLS DESCRIPTIONS 

MITTIR SP | BROWN FINE SAND; LOOSE (ROAD FILL - 6") 
mo aL BROWN SILT; TRACE FINE TO COARSE GRAVEL: MEDIUM 

tien STIFF _— 
it a REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM 1645 

6 & F {HI SAND; SOME COARSE SAND AND FINE TO COARSE 5 H i GRAVEL; MEDIUM DENSE 

40 8 Foc. TAN FINE TO COARSE SAND; INTERBEDDED WITH BROWN /0 20° FINE TO MEDIUM SAND LAYERS; LOCALLY WITH FINE 
0% TO COARSE GRAVEL; OCCASIONAL COBBLE (4"-6"); 
328 TRACE SAND SIZE SLACK SHALE FRAGMENTS; MEDIUM 
Pe0% DENSE — /635 

15 53 8 $00 | GRADES VERY DENSE 

foe oy GRAVEL GRADES OUT AT 16.0 FEET 
°o of 

0%, 4 — /630 
65 B be oo GRADES TO TAN FINE TO MEDIUM 3AND; SOME BLACK 

20 0° .%q SHALE FRAGMENTS 
Pogo) SW] GRADES LOCALLY TO SOME FINE TO COARSE GRAVEL 

eso 4 __ 

“ bo 20 SP GRADES LOCALLY TO FINE TO COARSE SAND WITH 1625 25 65/4 Toe 4 FINE TO COARSE GRAVEL 

269! 

Peso! — /620 
30 495 8 pose) GRADING TO MEDIUM TO COARSE SAND 

oe 

ae — /6/5 
86 @ f.°°°, GRADING FINE TO COARSE SAND WITH FINE TO 35 2804 COARSE GRAVEL 

o... FINE GRAVEL; SOME COARS£ GRAVEL AND FINE TO a , —_ 
tii? COARSE SAND; VERY DENSE 1610 40 60 8 Pye: GP 

‘acs 
bo 2 TAN FINE TO COARSE SAND: SOME FINE GRAVEL: 
2.04 LOCALLY WITH COARSE GRAVEL: VERY DENSE — /605 

100/5" # fos | SW 
45 oe . 

ISEES FINE TO COARSE GRAVE WITH BROWN FINE TO COARSE 
DEES SAND; OCCASIONAL COBBLE: VERY DENSE — /600 

200 B Pig 8" COBBLE FROM 47.8 FEET 
50 SM GRADES FINE TO COARSE SAND WITH FINE TO COARSE 

ES GRAVEL; OCCASIONAL COBLLE; VERY DENSE 

4 
~ [cw — 1595 55 190 B Pee] GRADES CONTINUOUS 6-8" COBBLES FROM 54.5 TO 
OES S W 63.0 FEET 

MOL: 

ee — /590 
Pe 

60 TS 
5-31-77 We: 
Y Te 

62.0' Mes 

32° BROWN FINE TO COARSE SAND; SOME FINE — 1585 
65 HO @ fro 3: GRAVEL; VERY DENSE; LOCALLY TRACE SILT 

oe “SULT 
o_o 

| : eof OW 

re — /580 

70 80%, GRADES SOME FINE TO COARSE GRAVEL 

AST BROWN FINE TO MEOIUM SILTY SAND; TRACE 
‘08 Y iW FINE TO COARSE GRAVEL; VERY DENSE — /575 

75 ar BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

1/79 DANES ©& NOORE FIGURE B-77]



> 
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F tH GRADES LOCALLY WITH COARSE GRAVEL 
Lifid Ph 
iit — /570 

80 Rk a) Hon AGH GRADES REDDISH-BROWN SAND; TRACE RED — /565 
Heh CLAY AND SILT; SOME FINE TO COARSE 

60 5 ( {| SW | GRAVEL 

k HH GRAVEL GRADES OUT 

y it : — /560 
(Hal 

90 [: it sl PRECAMBRIAN SYSTEM 
Ly CH RED CLAY; WITH HIGHLY WEATHERED SAPROLITE; 
Hh SOME GREENISH-CLAY SILT POCKETS; VERY HARD — /§55 

95 -1¥,9 INTERMEDIATE LAPILLI TUFF; SUBANGULAR MAFIC FRAGMENTS 
“0 — (207); MEDTUM GRATNED TUFF MATRIX (80%). 

93/38 Aor 
eS — 1/550 . 

100 mee 
72 many 

a — /545 

105 TN28] FAULT ZONE FROM 106.2 TO 110.0 FEET 
52 Noe 

. 

Ae — 1/540 
USSaf VERY WEAK FRACTURED ZONE FROM 114,0 TO 115.0 FEET 

110 
TRS 

92 ast: 
ee 
mst — 1535 
Sa , 

1/5 4- siete 

mig . — /530 @ 

120} — oy 
. as WEAK FRACTURE ZONE FROM 122.3 TO 123.2 FEET — (525 

125 }- a e WEAK FRACTURE ZONE FROM 125.2 TO 126.8 FEET 

ae : — 1520 

CUsq NUMEROUS FILLED FRACTURES, 1/16" THICK FROM | 
130} -— SP 128.5 TO 132.0 FEET AND . 1/8" TO 1" THICK =ROM 

SONB 134.0 To 136.5 FEET 

CRY . — /515 

1/35 + -— - = “oud INTERMEDIATE ASH TUFF; COARSE GRAINED; UNIFORM 
LN | TEXTURE; OCCASTONAT CHLORITIC FRAGMENTS 

140} ---— —----—_--—~ aCe 

Loe — 1505 

jas| —| | —— ol a 
SAN — /500 

nS BORING CONTINUED 
150 , 

& EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMI-7 © 

SHEET 2 OF 4 

1/79 DAMES & MOORE FIGURE B-772
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150 wr ye de 9 aa SYMBOLS DESCRIPTIONS 
“INTERMEDIATE LAPILLI TUFF; MAFIC CHLORITIC FRAGMENTS 
Ay: (G0 TO 607): MEDIUM SRAINED ASH MATRIX (40 TO 607) 

en OCCASIONAL FILLED FRACTURE, © 1/16" THICK FROM 150.0. 14.95 
MS TO 178.0 FEET 

185 ONS 

peat 

100 ee 

/60 my 
747) 

Le — 1/485 
wi-7 
avVs\i 

1/65 eae 
ihe 

ef fy oe 7 eee 

awe 

170 rata 

bis 
Sint — 1475 

le 

179 Os 
ay 

Nar 
1470 

| Ty VERY WEAK FRACTURE ZONES FROM 178.0 TO 178.5 FEET 
TAA! AND FROM 182.5 TO 183.0 FEET 

/8O eS 

iss) 

hoaSScD INTERMEDIATE ASH TUFF; VARIABLE TEXTURE; LOCALLY — /465 
“O41 TAPTUCT TUFF. 
ae OCCASIONAL FILLED FRACTURED, 1/16" THICK FROM 

185 ae 182.0 TO 195,0 FEET 

7 7 —— - S 7 ° ne 190 Sosa 

195 mr] INTERMEDIATE LAPILLE TUFF: MAFIC ANGULAR CRLOZITIC 
ar FRAGMENTS (507); MEDTUM GRAINED ASH MATRIX (50° ) 

we — /450 

200 we. | 

«4205 Wen 

we — 1440 

“c-) INTERMEDIATE ASH TUFF; FINE GRAINED, LAMINAT=O TEXTURED 
21/10 SN FRON- 205.010 2IE.0 FEET: MEDIUM GRAINED, MASSIVE 

pS FROM 224.0 TO 230.0 FEET: COARSE GRAINEO, MASSIVE 
ars FROM 230.0 TO 237.0 FEET; 
sO OCCASIONAL FILLED FRACTURES. ~ 1/16" THICK FROM — (435 
oan 202.0 TO 212.0 FEET 

2IS a SEVERAL FRACTURES EVERY 1/2" TO 1" FROM 212.0 TO 
al 215.0 FEET 

ee FRACTURE ZONE FROM 219.0 TO 220.0 FEET 1430 

2 2 O ! oe , 

vk BROKEN ZONE FROM 222.0 TO 223.5 FEET 

* ee OCCASIONAL FILLED FRACTURE, 1/16" TO 1/8" THICK 1429 
i 4, .O F 225 FROM 224.5 TO 226.0 FEET 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMI-7 

SHEET 3 OF 4 
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225 we | 

S35 
pans — /420 
mn 
sre > 

230 oh 

oss | 
yen OCCASIONAL FILLED FRACTURE, . 1/15" THICK FROM — /4/5 
Sat 233.0 TO 236.0 FEET 

235 eee 

rind FELSIC - INTERMEDIATE LAPI“I1 TUFF: MAFIC CHLORITIC 
pi.) —RNGULAR FRAGMENTS (307); COARSE FELSIC ASH (70%)  —~ /4/0 
Ven: 

240 mee OCCASIONAL FILLED FRACTURE, ~ 1/16" THICK FROM 
Bt 241.0 TO 250.2 FEET 

mie — /405 

245 es : 
fT. Xe ~ 

ass 
ey oNN 

=)>,\ 

250 eof aes STRONG SRACTURE ZONE FROM 250.2 TO 252.8 FEET 
ayy 

vin, 

. — (395 

295 BORING COMPLETED AT 252.8 FEET ON 5-29-77. 

CASING USED TO A DEPTH OF 95,0 FEET. 

GROUND WATER LEVEL RECORDED AT 62.0 FEET ON 5-31-77. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMI-7 @ 

SHEET 4 OF 4
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O Peet ML | GRAYISH-BROWN SILT; SOME ORGANICS; WITH LEAVES 
trod AND FINE ROOTS (TOPSOIL - 12") 
Rt 1 BROWN FINE SILTY SAND; SOME COARSE SANO; TRACE ——~ /645 i ih FINE GRAVEL; MEDIUM DENSE 

I5 8 Ht il 5 Nel GRADES BROWN FINE TO MEDIUM SILTY SAND; SOME 
ai COARSE SAND AND TINE TO COARSE GRAVEL; SOME 

a LF 3"-4" COBBLES; MEDIUM DENSE 

5 a ay 

10 GH 
— TAN MEDIUM TO COARSE SAND; TRACE FINE SAND AND 3 Dh FINE GRAVEL; LITTLE SAND SIZE BLACK SHALE — 1635 
IEthh: FRAGMENTS; LOCALLY TRACE SILT; MEDIUM DENSE 

25 @ Ferri: 
15 SIIDn GRADES WITH FINE TO COARSE GRAVEL FROM 15.0 

Ceri: TO 17.0 FEET 

SII — /630 

120 @ Fccc:: GRADES TAN FINE TO MEDIUM 3ANO; VERY DENSE 20 SE 
Stitt GRADES LOCALLY WITH SOME FINE TO COARSE SAND 25 Mhtnn AND FINE TO COARSE GRAVEL BELOW 21.5 FEET: — /6 Stitt: OCCASIONAL 3"-4" COBBLE ; 

70 ® €:::::: 
25 Diiit 

ef fo a ee 
4.8] 107 76 @ bcs: 

30 Sitti 

104 @ Biiiit: 
J5 Sitti: 

a — 1610 ‘ 1O5 @ Pitt: 
40 SIN | 

© PTE | — 1605 
Pilits 6" COBBLE FROM 43.5 FEET 

100/4" @ [™". BROWN FINE TO COARSE SAND: LITTLE FINE TO COARSE : 45 228 GRAVEL: OCCASIONAL COBBLE: VERY DENSE 

35 — /600 
200 8 ory SW 50 228, FINE TO COARSE GRAVEL CONTENT INCREASING 

is — /595 100/0" s FINE TO COARSE GRAVEL WITH 6"-12" COBBLES: VERY 55 A DENSE 
sg GW 
Wee 

rm ORANGISH-BROWN AND BROWN FINE TO COARSE SAND: — 1590 11,2112) 100 @ Fee, SOME : INE GRAVEL; SOME COARSE GRAVEL; VERY 60 { 25° DENSE . | 32° GRADES TRACE SILT POCKETS 
og 77 28 18" BOULDER FROM 61.5 FEET 

625° Cure — /585 

65 ar 

, REDDISH-BROWN SILTY FINE SANO;TRACE COARSE SAND 
Hl AND FINE TO COARSE GRAVEL; VERY DENSE — 1580 

102 @ BL 
70 SM | GRADES LOCALLY WITH COARSE GRAVEL ANO COEBLES 

it ; — 1575 
p 

ey RING CONTINUED 75 Bo 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 
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w _ S aare TET, : BORING DMI - 8 CONTINUED So 

- 

rs an az LIMITS oz I(t [ee > Str 

ah wr q7zu 30.) 2u)au 32 a < > ejzsjee ly Ly 
q Ww xe witoan vo - Wye fw 7] o> ® ~e 

ly - rtea fo. J 2+ [se [ow 7o*} 89 ~ ~ 
Wie J oF | Fr oe ec el omit Ss [> ee ea wy 

~ mo [ert setioe’ | ais | & Q 2 
75 ar ye fe 5 ax symBoLs DESCRIPTIONS 

Hi GRADES ORANGISH-BROWN 

ia — 1570 
4 | 31 bs GRADES WITH INTERBEDDED GREENISH-GRAY RESIDUAL 
It iI SILT LAYERS AND ROCK FRAGMENTS 

80 Pitti 

Hit bl — /565 

200/7" & h Ht 

“° HH sm Pia — /560 

90 120 @ t Hit GRADES REDDISH-BROWN 
atthe | 

Be ret — /555 
be | | 

95 tht 
a 
nd Pl — /550 
seaed PRECAMBRIAN SYSTEM 

60] 0° nye SAPROLITE: HIGHLY WEATHERED; APPREARS TO BE INTERMEDIATE 

100 <4 — TAPTULT TUFF oo 
7S INTERMEDTATE CAPILLI TUFF; RED: STRONG IRON OXIDE 
ASS —STRINING: MODERATE TO HIGH SURFACE WEATHERING: HIGHLY 

34 SCY FRACTURED FROM 98,5 TO 111.0 FEET; WITH CLAY LINED —— /HA5 
y2y-7) = FRACTURES; LOCALLY HIGH CLAY CONTENT : 
S/a27f MODERATELY FRACTURED; COMPETENT FRACTURE FROM 101.0 

105 rsViN 10 102.7 FEET 
yc Ne 

aA NS 
as — 1/540 

VAZS 

110 ES ys BASE OF HIGH WEATHERING AT 111.5 FEET 
‘2A = GRADES YELLOWISH-GRAY TO GRAY: FINE TO MEDIUM 

76 aN GRAINED; SLIGHT SURFACE WEATHERING; SLIGHTLY — {535 : 
SSP FRACTURED 
SISZin FRACTURE ZONE FROM 113.8 TO 114.4 FEET; SOME CLAY 

115 |--— O71 FILLING; MODERATE IRON OXIDE STAINING 
iMG LOCALLY MODERATE TO HIGHLY FRACTURED FROM 116.2 FEET 

9G : — 1/530 © 

1207 - 37 Sr 

SNS — 1/525 

125 4- el 30 SLIGHTLY WEATHERED: SLIGHTLY FRACTURED FROM 125.0 
ways! 

nian 
ei | — 1520 

2s7i4 RED; HIGHLY WEATHERED; LOCALLY VERY CLAYEY; HIGHLY 
1ZO} —— — Wei FRACTURED FROM 129.4 TO 139.7 FEET 

| Pee | — tots 
135 }---- -———— Se 

57 ent : | 

Wk — 15/0 

. ES 
14O;y -—— re “I'd GRADES GRAY; MEDIUM GRAINED; SLIGHTLY WEATHERED; 

eee © SLIGHTLY FRACTURED 
87 SR ae 75° OPEN FRACTURE AT 141.0 FEET 

te MODERATELY FRACTURED; MODERATE IRON OXIDE STAINING == /5O5 
SAP FROM 142.0 TO 143.0 FEET; SOME CLAY FILLING, 1/8" 

1457, —— TT “So WEAK FRACTURE ZONE FROM 145.5 TO 146,3 FEET: STRONG 
ee IRON OXIDE STAINING; TRACE QUAR™2 FILLING 

“5.9 JOS-VERTICAL CLOSED FRACTURES FROM 146.3 TO 148.0 
MN FEET — /500 
OSH VERTICAL FRACTURES, 1/8": MODERATE IRON OXIDE STAINING 

150 ‘is H FROM 148.0 FEET; MODERATELY WEATHERED; SOME CLAY 
FILLING BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMI-8 © 
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2 
_ 9S ATTERBERG z 2 BORING DMI - 8 CONTINUED > 

- LIMITS eit | o = Re 
cP an af of = re 3 4 Zu 

tg >» wl Ya oO, Y, r -2° Sealed © ~d Q 
aw yor ern 1 35e| Save] S8ael 2 |e [ee eo a 

© ~ Mo =f 3e4)si*ioe*] se |*e 33 ‘ ad _ - - 

150 ~~ fe fe g aX syweous DESCRIPTIONS 

Ee 
ancy — 1/495 
YN SLIGHTLY WEATHERED BEDDING PLANE; FRACTURED FROM 
- if 150.0 TO 155.0 FEET 

155 v2; MODERATELY TO HIGHLY WEATHERED FROM 155.0 TO 159.8 
—<.§ FEET 
CSICA) VERTICAL BEDDING PLANE FRACTURES; OPEN AND cLOSED: 
SUS LOCALLY CLAYEY FROM 158.8 TO 159.8 FEET — /490 
ne 

/60 Ge “oe TRACE YELLOW STAINING ALONG INFREQUENT FRACTURES 
Si FROM 161.0 FEET 
(7K! 

“Of SLIGHTLY WEATHERED FROM 1€2.5 FEET; WEAK IRON OXIDE —— /4BSH 
UP STAINING ALONG WEAK VERTICAL FRACTURE ZONES 

165 WE 
<i MODERATELY FRACTURED; MUCH BREAKAGE ALONG WEAK 
“SMP VERTICAL BEDDING PLANES WITH STRONG IRON OXIDE 74| 28 SNS STAINING — 1/480 

EN /70 Scraf MODERATE TO COARSE GRAINED AT 170.0 FEET 
SiR ROCK BREAKING WEAKLY ALONG BEDDING PLANES: SOME MICRO- 

76 2(tSI- FRACTURES BEGINNING TO APPREAR, ABOUT 5/FOOT FROM 
SMS 170.0 TO 180.3 FEET — 1/475 
“(viv = MOTTLED GRAY AND WHITISH-GRAY FROM 174.2 FEET: 
LSS SLIGHTLY WEATHERED 

175 we 

| /80 Se] RED; STRONG IRON OXIDE CONTENT: MODERATELY TO HIGHLY 
“cg WEATHERED; HIGHLY FRACTURED AND WEATHERED ZONCS EVERY 

54 Uss2$ 6'~18"; OCCASIONAL QUARTZ FILLING; LOCALLY CLAYEY: 
SassMP MICROFRACTURES, 10-20/FOOT FROM 180.3 TO 211.5 FEET m= /Y6H 

185 Rees 
34 ane 

1-\ 7 
SOG 

| 190 ane 

Ae 
52 Say 

co7\<§ FAULT ZONE FROM 193.3 TO 197.4 FEET — /455 

195 58} 0 | “Scef 2" QUARTZ INCLUSION FROM 195.0 FEET 

we — /450 
ee 

33 SP 2" QUARTZ INCLUSION FROM 201.0 FEET 

Ea — /445 
205 wee 

2 on . 

| po Ae 7 (440 

2S} MOTTLED RED AND GRAY FROM 211.5 TO 230.0 FEET: 
70 nid J MODERATELY WEATHERED; MODERATELY FRACTURED ALONG 

“of VERTICAL BEODING PLANES: MODERATE IRON OXIDE — 1435 
cpg} STAINING: SEVERAL MICROFRACTURES PER FOOT 

215 Va 

54 ne | 
‘eff WEAK HIGHLY FRACTURED ZONE FROM 217.4 TO 218.7 — 1/430 | w1c/ 9] FEET; SOME CLAY CONTENT 

220 ol 426" WEAK HIGHLY FRACTURED ZONES EVER 1t-2! 
75 34 chee ~ 

oo — /425 
225 aan BORING CONTINUED 

EXXON MINERALS COMPANY, U.S.A. 
CRANOON PROJECT 
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-_ 8 

Tere TET, : BORING DMI - 8 CONTINUED Se 
~ = LIMITS 2 |e ° x 

RE | SE | fe. ——{35,,/2.| 25 3Y 
> ly 

we <z lay 
ty 

lay = wet) wolo> 
Qa a v - — S 

New 

ly o Wl wins o =e —x« « QOaj,eo ~ 
~d 

ee or zr area — e = Uw “5 > Wi oO > a 
ly 

< we | ae] g28 eee) Sg Tne cz 
2 

a7 fe je 1 8 | SYMBOLS DESCRIPTIONS | 
225 

en 
woN AN 
ihe 

ool oe — 1420 
roo] 0 | “AP HIGHLY FRACTURED ZONE FROM 228,0 TO 230.0 FEET 

Nts, 2 

ahs 
230 Sf GRAY; SLIGHTLY WEATHERED; SLIGHTLY FRACTURED FROM 

2 230.0 TO 240.0 FEET; SOME BREAKAGE ALONG NEAR VERTICAL 
sv BEDDING PLANES — /41/5 
SVSAy MODERATE IRON OXIDE STAINING FROM 233.5 TO 236.3 

235 SR FEET 

aN 
wean 

eS 
- 0 

240 VS MOTTLED RED AND SRAY FROM 240,0 TO 251.5 FEET: 
Nae LOCALLY SLIGHT TO MODERATE IRON OXIDE STAINING: 

88 <SiMP SLIGHTLY TO MODERATELY WEATHERED: MODERATELY FRACTURED, 
WISif SOME LIMONITE STAINING IN FRACTURES; SOME BREAKAGE = ~— 1405 
S82 ALONG WEAK BEDDING PLANES 
rwe 
a'-N 

245 
aera 
waa 
ify 

Kare — /400 
soci 

250 “Zs COARSE GRAINED FROM 251.5 TO 255.0 FEET; SLIGHTLY 
Ci FRACTURED, 60°-75° OPEN FRACTURES EVERY 6'-8" 
ty) 

88 Re — /395 

Wee 
255 “A!2] FINE GRAINED FROM 255.0 FEET: SLIGHTLY WEATHERED: 

“AC MODERATE TO HIGH BREAKAGE ALONG HIGH ANGLE BEDDING 
Lav PLANES 
US$ GRAY CLAY FILLED FRACTURE, 1/16" AT 257.5 FEET — /390 

87 RN 
260 Susu GRAY CLAY FILLED FRACTURE, 1/2" AT 260.5 FEET 

Noe 

- = at ~ ° 

265 : BORING COMPLETED AT 264.0 FEET ON 6-12-77. | 

CASING USED TO A DEPTH OF 98.0 FEET. 
GROUND WATER LEVEL RECORDED AT 62.5 FEET UPON COMPLETION. © 

EXXON MINERALS COMPANY, U.S.A. 
. CRANDON PROJECT 

SHEET 4 OF 4 | S 
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On  ———— OE ee 

z= 
_ 9S ATTERBERG z 2» BORING DMI -9 Ss 

zx LIMITS Pie 1.2 = | xu zp fice | «sb o6 I= [ee > wy SURFACE ELEVATION 1633.82 Sy Sr wr | <ozu > 1 2°e| Zs] $8 2 w COORDINATES: N 116,909 £€ 2,278,903 ly& Wit P oF | Zarajee foe os es [oe] ss 2a } a < "5 «(23]38"/a2"] 5 [2 1° 33 
O “fe $ ea SYMBOLS DESCRIPTIONS 

BROWN SILT WITH ROOTS; MEDIUM STIFF (MODIFIED 
8 ML LOESS) 

Oe COARSE GRAVEL WITH 6"-24"' COBBLES AND GOULDERS 1/630 Pa 5 WITH INTERBEDDED REDDISH-BROWN FINE SILTY —_ 5 an SAND; MEDIUM DENSE 
o.°0 

Dobie: ORANGISH-BROWN M=DIUM SAND; SOME BROWN FINE TO 
log kit: COARSE SAND; SOME BLACK SHALE FRAGMENTS: LOOSE 

er — /625 
10 aor 

| 15 sete 

aoe TAN FINE TO COARSE SAND; LOCALLY SOME FINE TO 
82 8 P see COARSE GRAVEL; VERY DENSE — /6/5 20 nooo OCCASIONAL 3"'-4" COBBLE 

mee 
22] 

60/3" w e204 — /6/0 25 Sean 

Pos 

00 9] GRADES WITH OCCASIONAL LAYERS OF FINE SAND aie oO Be SW — /605 30 ooo 

fo° eed 

3600/2500 Lees 
dee 13.6] 115 100/2" m fo°o, — /600 

: ff Ty Z 

040° 

BROWN FINE TO MEDIUM SAND: TRACE COARSE SAND ANO 96 & . — /595 40 6-25-77 pd sp FINE GRAVEL TRACE SILT; VERY DENSE 

x. ovens 6" COBBLE FROM 41.0 FEET 
gies FINE TO COARSE GRAVEL WITH FINE TO COARSE SAND 
SEE: WITH COBBLES; TRACE SILT VERY DENSE 

45 765] 127 200 @ PRS 8" COBBLE FROM 44.5 FEET — 1590 
ag 

eT GW 

200/5" @ pss: SW | — 1585 
ee GRADES TRACE YELLOWISH-GRAY ANO ED CLAY 

200/48" & PPgs> — /580 
D5 PRECAMBRIAN SYSTEM 

CH | MOTTLED YELLOWISH-GRAY AND RED CLAY; SOME SILT; 
WITH HIGHLY WEATHERED SAPROLITE FRAGMENTS: 
VERY HARD 

SACP FELSIC ASH TUFF; GREENISH-GRAY: LOCALLY WITH B20WN  —— /5 7H 
60 crag MUTTCING: FINE GRAINED; SLIGHTLY TO MODERATELY 

cof WEATHERED: SLIGHTLY CRACTURED, . 93 WSu/J/ SOML BREAXAGE ALONG WEAK NEAR VERTICAL BEDDING PLANES 
“oc 3" WEAK FRACTURE ZONE FROM 61.1 FEET 

| te ; — /570 65 vlc] STRONG IRON OXIDE STAINED, WEAK FRACTURE ZONE FROM . 
ao 65.2 TO 65.9 FEET 
‘cis GRADES GRAY: MEDIUM GRAINED FROM 65.9 FEET: LOCALLY 

7 JN \f MODERATE IRON OXIDE STAINING 

mw] FELSIC - INTERMEDIATE LAPILLI TUFF: CHLORITIC MAFIC —— /S65 
70 oe FRAGMENTS (30 - GOT), GENERALLY SUBANGULAR:; FELSIC we LAPILLI TUFF (60 - 70°’) 

“vii f NEAR VERTICAL FRACTURE FROM 70.0 TO 71.0 FEET: SOME 
“U7 CLAY FILLING 
cin OCCASIONAL CLAY FILLED HORIZONTAL FRACTURE EVERY 2"- 
Vg 6" FROM 71.7 TO 73.0 FEET — /560 75 SLIGHTLY WEATHERED, UNFRACTURED FROM 73.9 FEET 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 
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_ , 

a 9 

_ 5 fs BORING DMI - 9 CONTINUED Se 
- LIMITS zie ° ly 

SS we <ozu = 28 ou ze 3 a Su 

Ry xu wwe | e re peepee} e2 9 3 
lu 

or Tera yee Fer post Ss i O aq ~~ 

aw vr Zat] ze] oF] = aw 3 2 ly 

= a3 ec e 

75 77 ye Je | 3 2X syweots DESCRIPTIONS 

Xai | 
any 

SI — /§55 
8O iss 80° OPEN FRACTURE FROM 80.0 FEET 

75°70 DARK GRAY; MEDIUM TO COARSE GRAINED FROM 81.0 FEET 

aya | 
7S“ 0° OPEN FRACTURE FROM 83.6 FEET 
Na : — 1550 

oo oS 
ws 
ates 
SOF 70° OPEN FRACTURE FROM 87.7 FEET 

yyy 97 AXP 0° OPEN FRACTURE FROM 88,2 FEET — 1/545 
90 >’ WEAK BEDDING PLANE BREAK, NEAR VERTICAL FROM 90.2 TO 

Asp 90.8 FEET 
SS7S-F 58 OPEN, IRON OXIDE STAINED FRACTURE FROM 91.2 FEET 
171 80° OPEN FRACTURE FROM 91.5 FEET 

95 NAT 60° OPEN FRACTURE FROM 94,0 FEET — 1540 

See 
poZsi] NEAR VERTICAL FRACTURE FROM 97.2 TO 97.7 FEET 
mene 
veer! = 
psy 

SATA 46° OPEN, IRON OXIDE STAINED FRACTURE FROM 99.7 FEET —— 1535 

1/00 
NON 

ff Ld, L 

shi 

— /530 
105 BORING COMPLETED AT 104.0 FEET ON 6-24-77. 

GROUND WATER LEVEL RECORDED AT 41.0 FEET ON 6-25-77. 

EXXON MINERALS COMPANY, U.S.A. 
~ CRANDON PROJECT 

LOG OF BORING DMI-9 @ 

SHEET 2 OF 2 | 
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2 
ATTERBERG = |> 2 BORING DMS - | Qp 

xe x LIMITS E |e |_CORING = Sw mixer | «cb. 28 | 2.l— S SURFACE ELEVATION 1661.65 Tg 
Qwpzo | oe}. le fe. |B |oelee S COORDINATES: N117,104  € 2,278,220 tye 
are or a Stel ha.e] rue! 5 [= [Ss 22 a 
~ @ [3s iss" ee") & (> [es $3 
O * fz S Oe as SYMBOLS DESCRIPTIONS 

| o7 @ ML | LIGHT BROWN SANDY SILT WITH WOOD, ROOT __ 
Wa ML FRAGMENTS; 6" COPELE AT 6"; MEDIUM DENSE 1660 
bees FROWN FINE TO MEDIUM SAND WITH SOME SILT: MEDIUM 
tiaee DcCNSE 

24 8 bess: " 

5 Sth 

td Lh - : _ 

10 I9 & a FROWN FINE TO COARSE SAND AND GRAVEL “WITH SOME ne > SRAV yi 

et ty SS oe a 
15 

23.0 

ty Ey 63.0 be: GRADES WITH MORE GRAVEL AND DENSER — 1645 

20 i91 @ Poe GRADES VERY DENSE 

| ee — /640 

29 7.8 108 @ °° 89 SW GRADES WITH LESS GRAVeL 
Peg” GW — 1/635 

30 139/90" a B28 GRADES WITH COBELES, APPROXIMATELY 6" 
80° — 1630 

: ef te 
- S 

1625 

40 100/4" O Boos EQULDER FROM 40.0 TO 42.2 FEET 1620 

6 Pt CROWN FINE TO MEDIUM SAND WITH SOME SILT: VERY 
Stnnt DENSE 

g5 iy SP 
100/6" @ E::::: 16/5 

a Piaf FROWN SILTY SAND «ITH GRAVEL; VERY DENS< 

50 int 
1747/9" @ Ut 

| +P i — /6/0 

Ht 
95 10.3 200/8" 8 Ht fh 

Hi 
60 “ if | SM 100/6" @ i J GRADES REDDISH-PROWN 

ath] — /600 
il 
3 if 

65 168/8" i rf 
9-2-78 HPI —_ 

y ISTH 1595 
676" lt tf 

His 
70 100/5" @ Ht 

\ — /590 
Hat 

75 Hara 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMS-1 
SHEET 1 OF 2 
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' = 
ATTERBERG = > ROCK » BORING DMS at | CONT D Op 

rE] ee = LIMITS ok |e BS wy lu 

a | ee | S28 = 28.c] 83] -2 se at 
gw | be | se* fee ee [oa [ee je lee a aS 

w ° of = of —w & le o> Qa 
< © |aae(ca%[be*] 2 is jes z= ly 

34 7a _ on” 

ye fs | 8 of aS | SYMBOLS DESCRIPTIONS 
72 L701" @ Bpay 

nh — /585 
P | BOULDER FROM 77.0 TO 79.5 SEET i 

80 loo/e" a fF |: 
I i , — /580 
BH | Ba 

85 100/8" & i 
Li | — /575 

og Pt 90 100/5" @ He SM 
at — /570 
He | 
Itt 
Hel 

95 158 | A } | 
Helis — /565 
Ist | 
Hes 

100 loos" a Bt i 
isi — /560 | 

{et 
105 139 @ i 

HAT — 1555 | 
50/5" a a 

Sais FELSIC - INTERMEDIATED LAPILLI TUFF; MAFIC CHLORITIC 
110 cL FRAGMENTS 7 SUBANGULAR; FELSTC FRAGMENTS ; COARSE 

aS TUFF - MEDIUM LAPILLI. GENERALLY SUBROUNDED; 
PSAP FRACTURES THROUGHTOUT: HIGHLY TO MODERATELY WEATHEREL. 755¢ 

30 S Se: . 

eee . oe e 
120 ae | 

ef) Ed - ee 67 | 50 See 125 oS 

ef LE oS 
130 BORING COMPLETED AT 128.0 FEET ON 9-16-77. 

PIEZOMETER INSTALLED ON 9-19-77, 
2 INCH PVC SLOTTED FROM 95.0 TO 105.0 FEET. 
SAND: 50.0 TO 105.0 FEET. 
GROUT: 0.0 TO 50.0 FEET. 
GROUND WATER LEVEL RECORDED AT 67.6 FEET ON 9-2-78. 
NOTE: HIGH CORE LOSSES DUE TO CORE BLOCKAGE 

IN BARREL DURING CORING, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMS- | @ 

SHEET 2 OF 2 
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rR | ee «5 LIMITS of 3. s 6 SURFACE ELEVATION 1641.19 <w 
ai zi zee a, [es ce cw oe td Se COORDINATES: N 117,927 E 2,277,890 us 

©} & E | sae|2ae/Ese| 5 | 123 = 
3-4 aj q= n w 

* |? S Me ao SYMBOLS DESCRIPTIONS O a Qy 

| ML | LIGHT BROWN FINE SANDY SILT WITH ROOTS, WOOD - 8a MH ML AND SOME ORGANICS; MEDIUM DENSE — /640 
ii ih BROWN SILTY FINE TO MEDIUM 3AND; MEDIUM DENSE 

20 @ a 

5 nt 
bE — 1635 . 17 8 TBH GRADES COARSER AND WITH GRAVEL 

Hoth /0 PH 
25 @ i — /630 

lee BROWN FINE TO MEDIUM SAND WITH SOME SILT AND 
15 DIDnn GRAVEL; VERY DENSE 

65 @ iii: 
Sith — 1625 

20 Sth 
160 @ iii: 

aaa a _ 25 oor a Fe 

aaa - i 30 loose" gf SP 

35 I71/6" @ HEE PS 17.9 are 

PEL Le a —_ 40 100/3" @ ES 

e td de - — 45 200/5" o fs: 
rb] Bl I PROWN SILTY FINS TO MEDIUM SANO WITH GRavet: —— SIGS 
A VERY DENSE 

i ald GRADES WITH COBELES | 
50 105/3" @ Btls 

10-20-77 i Ht — 1590 
Vv a Tid | Iq 

53.0’ 1 } 

55 200/3" a Bite]. GRADES REDDISH-FROWN 

i | — /585 
| AI FOULDER FROM 57.0 TO 59.7 FEET 

ti 
60 11574" @ i SM 

itl — /580 

aa 
65 53/10" & ff {iI | 

Uta — /575 

i 
GR 

70 100/5" @ My 
| HI — /570 

He 
75 BIH PL 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMS-2 

SHEET 1 OF 3



= BORING DMS - 2 CONT'D S 
=e aa cE, tune | ; Lea e. Sr 

7 a7 da? | oe = = SYMBOLS DESCRIPTIONS © 

ie ~ 6° A | 
8O | i BOULDER FROM 80.0 TO 81.0 FEET 

iH 
85 00/6" & \ ; 

ff} Ld \ : GRADES WITH COBBLES — 1555 

Hh 

90 100/5" a hh 

‘Age | 
95 100/5" & it | 

a BOULDER FROM 97.0 TO 98.0 FEET | 

100 
100/2" @ a 

|) te i 
105 140/3" & i BOULDER FROM 105.5 TO 108.5 FEET | 

AD 

110 00/2" o i SM 

Some 115 100/3" @ iH i | 
i | a — /525 © 

120 100/2" & H } ii 

125 { it | 

130 a | i | 

iH 
135 100/4" @ L i 

(40 i 
ia — /500 

P+] B 
145 100 g It | 

nue ri — /495 
Hy GRADES WITH LESS GRAVEL 

150 aT BORING CONTINUED 

* INDICATES DENNISON SAMPLE . . 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMS-2 

SHEET 2 OF 3 | ©



2 { _ Ss ATTERBERG e 1, | Rock BORING OMS-2 CONT D Ss 
~ = LIMITS E15 [CORN = Se zn a . 

ER 2b <2u > ax gio rid g & ye 
lay reo a, Pe ox ww | > Paty ~J ~ 

© ae oF | PE | aae|Saelese| 5 |& 25 = $ Mw =sS z w 
a7 yar ds S oy as SYMBOLS DESCRIPTIONS 

ANH 
Hay SM 155 _168_ g UF Ef 

10 172 Hy ft — /485 

soe a MSCCPFELSIC = INTERMEDIATED LAPILLI TUFF: MAFIC CHLORITIC 
Ss RAGMINTS ; SUBANGULAR: FELSTC FRAGMENTS; COARSE /60 cu TUTE - MEDIUM LAPILLI, GENERALLY SUBROUNDED: 
S'S 4 FRACTURES THROUGHOUT; HIGHLY TO MODERATELY WEATHERED ___ 

tt dy . “ 165 aes 

tt dy a . a 170 ke 

ft Td . _ 175 Bowe 

ef Td S a 

ff. _ _ 185 
BORING COMPLETED AT 184.0 FEET ON 9-27-77. 

PIEZOMETER INSTALLED ON 9-27-77. 

GROUND WATER LEVEL RECORDED AT 53.0 FEET 

ON 10-20-77, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

SHEET 3 OF 3



2 

- xa fer | sé. LIMITS oS |S. 22 Ss 6 SURFACE ELEVATION \629.19 Si 
a Wy zo we o Te. |2.*| 22123 SQ COORDINATES: N 113,800 E 2,297,350 & 

we | SF | SE” | oe, )bse/euelS [E /EE ai w © 
~3 am = 

"je [2 | 8 aS symeots ___ DESCRIPTIONS _ 
O Se, OL | 2LACK ORCANIC SILT WITH SOME ('NE SAND AND 20C7S; SOFT 

il 
au SM BROWN SILTY ZINE SAND WITH TRACE CLAY 

SIDIn ORANGISH-BROWN MEDIUM SAND; MEDIUM DENSE GRADES WITH 
Diniie SOME FINE AND COARSE SAND AND FINE TO COARSE GRAVEL — /6 25 

ff Le . 
| Ss — /620 

/0 | att 

15 Pitti GRADES BROWN FINE SAND; MEDIUM DENSE — 1615 

ef fy Shih — /6/0 

; Pte _ 
. so — /605 

25 'y i BROWN SILTY VERY FINE SAND; LOOSE TO MEDIUM DENSE 4 
25.2' d1PIt! 8 

HG 
$1 i 

tl i SM — 1600 
30 Hi | H i 

ipa 
20 °of SW | srowN FINE TO COARSE SAND WITH FINE SAND LAYERS; — /595 

35 acres DENSE 

105 @ eee] SW | YELLOWISH=BROWN FINE TO COARSE SAND WITH FINE GRAVEL 
0° os AND TRACE SILT; (VERY DENSE) 
ere BROWN FINE TO, MEDION SAND WITH TRACE SILT; 

Pini (VERY DENSE _ 

40 EEE (9.90 

ail "fe © 
45 ae — /585 

dy my a Dltths — 1/580 
50 Phbidt 

Na @ feoess: 

55 a —1575 | 
gpa fos 12 INCH LAYER OF MULTICOLORED SAND AND 

bisees FINE TO COARSE GRAVEL AT 56.0 FEET 

atest — /570 

- aaa v | | Che — 1/565 

; aaa a clits — /560 
7O ae re : , 

et yy I72/i Gi tite GRADES WITH FINE GRAVEL IN THIN LENSES 

75 ae — /555 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMA-22B © 
SHEET 1 OF 2 

DAMES 8 MOORE | FIGURE B-82.1



| ' z 
‘| aTTERSERG eT. ” BORING DMA-22B CONT D 2 

ze x” ot LIMITS od 3. ee S Tu 
ay vo “25 > we] HOT SS 8 2 oe 

wie | 5H Ze* leo. [ee fox “e fz les 4 4 ~ 
< © | sat] sae [pe*| 2 is |“e = 3 “ 
5 a ds 3 acd SYMBOLS DESCRIPTIONS 

7 37 @ Bes::: 

as — 1550 

- ft fd fe SHE GRADES TRACE SILT — 1545 
85 Nose ics: 

90 ef fd Phin SP GRADES TO TRACE COARSE SAND AND GRAVEL — 1/540 

pp - "EB ee — 1535 

- Et dE | 
BE | — 1530 

100 1560/4" 8 LT 
BORING COMPLETED AT 100.4 FEET ON 11-8-79. 
CASING USED TO A DEPTH OF 10.0 FEET. 
PIEZOMETER INSTALLED ON 11-8-79. 
2 INCH PVC SLOTTED FROM 90.0 TO 100.0 FEET. 
GRAVEL PACK: 78.8 TO 100.4 FEET. 

105 SAND: 76.5 TO 78.8 FEET. 
BENTONITE: 73.5 TO 76,5 FEET. 
GROUT: 0.0 TO 73.5 FEET. 
GROUND WATER LEVEL RECORDED AT 25.2 FEET ON 1-9-80. 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMA.-22B 

| | SHEET 2 OF 2 

DAMES 8 MOORE FIGURE B-82.2



z 

TN x LIMITS FIs [.a 3 x ce an Ou ag Sulza > SURFACE ELEVATION \614.34 ly 
Q Ww zo wee ° zr mo {ee o> 8 Q COORDINATES: N 115,120 £ 2,292,330 we 

—_ — rae ey) 

QW POF | SE” | oe ose ode] § |e LEE = w 
~ e Ss" [35° }2= | & |° 52 

* fz 5 aes SYMBOLS DESCRIPTIONS 
O Patio YELLOWISH=BROWN FINE TO MEDIUM SAND WITH SOME SILT 

i5 a | i AND TRACE FINE GRAVEL; (MEDIUM DENSE) 
PtH 

5 TAH — /610 
25 @ it GRADES WITH SOME COARSE GRAVEL AND OCCAS{ONAL 

i i COBBLES ' 

10 i SM — 1605 

ft dd - : 15 Hi GRADES DENSE — 1600 
32 @ Hi 

es LIGHT BROWN FINE TO MEDIUM SAND; (MEDIUM DENSE) 

20 er — /595 

a2 @ pis: | 

25 er — /590 
29 @ Bircc:: GRADES WITH SOME MEDIUM TO COARSE SAND AND 

Dinh FINE GRAVEL 

i980 PEE 
ritig SP 

30 9.0 HEE — 1985 
| I9 Mo peric:: 

35 nn — 1580 

ff ED i. 4O mm BROWN FINE TO MEDIUM SANDY SILT WITH SOME FINE TO — 1975 
k loom EH i COARSE GRAVEL 
SA 13.4 a GRADES WITH MEDIUM TO COARSE SAND AND FINE GRAVEL © 

HHI SM | , 
45 rH fi GRADES WITH COARSE GRAVEL — 1570 

i94 Bir 
ARGH 

td 

BORING COMPLETED AT A DEPTH OF 47.5 FEET ON 11-13-79. 
CASING USED TO A DEPTH OF 5.0 FEET. 

50 PIEZOMETER INSTALLED ON 11-13-79." 
"2 INCH PVC SLOTTED FROM 37.0 TO 47.0 FEET. 

SAND: 34.0 TO 47.5 FEET. 
BENTONITE: 28,0 TO 34,0 FEET. 
GROUT: 0.0 TO 28.0 FEET. 
GROUND WATER LEVEL RECORDED AT 29.0 FEET ON 1-10-80, 

EXXON MINERALS COMPANY, U.S.A. 
. CRANDON PROJECT 

LOG OF BORING DMC.] © 

SHEET | OF 1] 7 

DAMES 8 MOORE FIGURE B-83



z 
wrrensero | ET a BORING DMC-2 Sx 

~, = LIMITS z = ra = FA ELEV.: 60 x PR i ee | sh. 98 | 24] z= > SURFACE ELEVATION \588. Vy 
aw | za | wze o Te, [e282] 88 84 COORDINATES: N 126,510 E 2,288,740 ue 

- Sr EELS @iz |e ME] OF | PE | sae) beet cee |e LE |FE = § “ 
a" ya dS 5 Bs SYMBOLS DESCRIPTIONS 

O OL | OARK BROWN AND BLACK ORGANIC SILTY SAND WITH TRACE ROOTLETS 
3 @ fr:::: ‘ 

“ tity LSM 
: oii: YELLOWISH-BROWN FINE TO MEDIUM SAND WITH TRACE siLT; —~ /9ED 

5 DIDI (VERY LOOSE TO LOOSE) 

20 @ ritsee GRADES TO MEDIUM DENSE 

1-9-80 ae 
vy —e BROWN FINE TO COARSE SAND; (MEDIUM DENSE) — 1580 

10 9.1° 0 
14 a boa] 

oo — /575 

IS 7a [eee GRADES LOOSE WITH TRACE FINE GRAVEL 

28°) — /570 
Pose SW 

20 34@ f..°% GRADES WITH SOME FINE TO COARSE GRAVEL; 
Poo 9 (MEDIUM DENSE) 
Pogo] GRADES WITH OCCASIONAL COBBLES | Pes — 1565 

25 44a [see 

Bos — /560 

ee BROWN FINE TO COARSE SAND AND GRAVEL; (DENSE) 

oe — 1555 
me 

JS 440 poe 
we 
Sa 
me — 1550 

4O Bee 
55 a [ee GRADES VERY DENSE 

@ | ow 
L — 1945 

45 }— oe 
ees 

a 
es — 1/540 

Se 
50 ee 

128 fas 

BORING COMPLETED AT A DEPTH OF 51.5 FEET ON 11-12-79. 
CASING USED TO A DEPTH OF 5.0 FEET. 
PIEZOMETER INSTALLED ON 11-12-79. 

55 2 INCH PVC SLOTTED FROM 39.0 To 49.0 FEET. 
GRAVEL PACK: 36,0 TO 51.5 FEET. 

. SAND: 34.5 TO 36,0 FEET. 
: BENTONITE: 32.0 TO 34.5 FEET. 

GROUT: 0.0 TO 32.0 FEET. 
GROUND WATER LEVEL RECORDED AT 9.1 FEET ON 1-9-80. 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

@ LOG OF BORING DMC-2 
SHEET 1 OF | 

DAMES 8 MOORE FIGURE B- 84



2 

ATTERBERG z i, ” BORING DMC-3 Sa 

x LIMITS EE |e = Rig 
CR ee | sou 08 | Su) ze Sy, SURFACE ELEVATION \610.02 Sy; 
qu | re | wee eo Te. (eee 1 22 8 xe COORDINATES: N 106,940 £ 2,291,715 fy 

2 -e S > oO 
wd 

ae or | @E | aaeloae[cse) 3 1s [Fe » wy © 
al <«- ” 

O ~ fF fe S aS SYMBOLS DESCRIPTIONS — 16/0 

iil OL. | vag YELLOWISH-BROWN ORGANIC SILTY CLAYEY SAND WITH 
47 @ : SOME ROOTS 

ase Pith: YELLOWISH BROWN SILT VERY FINE SAND WITH THI LENSES 
sense OF BROWN FINE SAND; (LOOSE TO MEDIUM DENSE 

ff ED od — 
/0 wa FLEE — 1600 

WY, 

. 

Y BROWN SILTY CLAY WITH TRACE FINE SAND AND OCCASIONAL 
THIN LENSES OF SAND AND SILT; (VERY STIFF) 

15 oa ] CL — /595 

1-9-80 “ Z | | 
18.2 writs BROWN FINE TO MEDIUM SAND WITH TRACE SILT; (MEDIUM t ( 

Dilii: DENSE : 

20 20 @ Pilih. , — /590 

Dit GRADES WITH OCCASIONAL 4 TO 6 INCH LENSES OF FINE 
weiees TO COARSE SAND 

25 33a foc: GRADES FINE TO COARSE GRAVEL IN LENSES — 1585 
DEI GRADES DENSE 

30 sag fo: — 1580 

soc SP 

35 60 a Dinh GRADES VERY DENSE WITH OCCASIONAL STRINGERS —/575 
Mitiit OF SILT 

40 sae fo! — 1570 
SA 15.6] 115 aere SILT STRINGERS GRADE OUT @ 

45 a7 boc: | — 1565 
BORING COMPLETED AT A DEPTH OF 46.5 FEET ON 11-9-79. 
CASING USED TO A DEPTH OF 10,0 FEET. 
PIEZOMETER INSTALLED ON 11-9-79. . 

50 2 INCH PVC SLOTTED FROM 35.0 TO 45.0 FEET. 
GRAVEL PACK: 29.0 TO 46.5 FEET. 
SAND: 26.5 TO 29.0 FEET. 
BENTONITE: 23.0 TO 26.5 FEET. | 
GROUT: 0.0 TO 23.0 FEET. 

GROUND WATER LEVEL RECORDED AT 18,2 FEET ON 1-9-80, 

: EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMC-3 © 

. SHEET 1 OF 1 

DAMES 8 MOORE FIGURE B-85



= 

x LIMITS Fit i.e Sw RRp ee | «by of |fulee 3 6 SURFACE ELEVATION \647.62 Xd 
qu | ze wz eo |e, a fee 35 SQ COORDINATES: N 116,675 E 2,278,480 ty 

Wie | oe | se” [se se Sel 5 |e [HE 2 a 
- o [ser ss" [ee | 5 1° | * S3 
O | * {2 S a SYMBOLS DESCRIPTIONS 

tft DARK. YELLOWISH-BROWN CLAYEY FINE TO MEDIUM SAND, 
10 @ Voge TRACE FINE GRAVEL, OCCASIONAL SILT AND FINE SAND 

yp STRINGERS; (MEDIUM DENSE) 1645 
Ady _ 

SA, HA 14.5 " Vie SC 
5 100/4 G@ ie ” Yep GRADES VERY DENSE 

Ye 
—— — 1/4640 
Pitt YELLOWISH-BROWN FINE TO MEDIUM SAND WITH SOME MULTI- 

10 riette COLORED COARSE SAND AND TRACE FINE TO COARSE GRAVEL; 
95 @ frr:::: (VERY DENSE) 

Dini GRADES OCCASIONAL BOULDERS 

PES — 1635 
15 36/0" @ Frits: BOULDER AT 15.0 TO 16.0 FEET 

Tritt — /630 
LIttTs BOULDER AT 19.0 FEET 

20 60/0" @ FE2:::: 
wieees GRADES TO FINE TO COARSE SAND AND GRAVEL TRACE 
Stith SILT 

. 5.1 Is9@ fies: 1625 

25 GEE 

30 200 @ [:::::: 

3S lemv7" @ ps 

Binh — /6/0 

40 aE YELLOW SILTY SAND WITH LAYER OF ROCK FRACMENTS 
© SA 245 @ poss: " ou “o“ 

nS — /605 

45 50/0" @ [-::::: 

50 20/4" @ f-:::: 

55 Iso/4" @ fcc: 
1-10-80 Bit 

,v. rit — /590 
36.5 trtihy 

60 1986/9" @ FEo:::: 

8 — 1585 
‘ 65 eg doe GRADES WIT! CCCASIONAL LAYERS OF SILTY CLAY 

SA. HA IS0/3° @ Bees: (WEATHERED ROCK) 

aaeee GRADES ALL WEATHERED ROCK FRAGMENTS — /580O 

ree BORING COMPLETED AT A DEPTH OF 70.7 FEET ON 10-30-79. 
70 200/3" @ fo SURFACE CASING USED TO A DEPTH OF 7.5 FEET. 

| PIEZOMETER INSTALLED ON 10-30-79. 
2 INCH PVC SLOTTED FROM 63.7 TO 70.7 FEET, 
GRAVEL PACK: 60.0 TO 70.7 FEET. 
BENTONITE: 57.0 TO 60.0 FEET. 

7 GROUT- 0.0 TO 57.0 FEET. 
| 5 GROUND WATER LEVEL RECORDED AT 58.3 FEET ON 1-10-80, 

) EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMP.1 

SHEET 1 OF | 

| DANES & MOORE FIGURE B-86



= 
ATTERBERG z |, R BORING DMP-2 SS ~ - aS |e. | 5H S$ SURFACE ELEVATION 1595.58 Si eR wr 22u > 2°.0| Go | ww 9 iQ COORDINATES: N 115,135 E 2,278,685 w QW Pre | eee]. fe, [Ee liu |ee| 23 Sa wy QE] OF | FE” | Sec] bse] eee] SE FE 38 a7 jz" |s 3 ad _ SYMBOLS DESCRIPTIONS 

O = 1H Aa YELLOWISH-BROWN FINE TO MEDIUM SAND WITH SILT AND ——- (59H 
6a} lt TRACE FINE ROOTS; (LOOSE) 

Ht ROOTS GRADE OUT 

i d| SM GRADES MORE SILT SOME COARSE SAND AND FINE GRAVEL; 5 Tan I7 @ i (MEDIUM DENSE) — /590 ’ 

: { q | ‘ 

. 

Pf = 3 

, VAY) ELLOWISH-BROWN FINE TO MEDIUM SAND WITH TRACE 
89 We e CLAY AND OCCASIONAL FINE GRAVEL; (LOOSE) /0 90 ey | — 1585 

Goy (MEDIUM DENSE) 

15 26 a ip | — /580 
If 

20 Fina 9.3 20 @ ys Sc — 1575 
i) 

29 96 a Zs — /570 
Wy | L 30 iy — 1565 

ssa LA SA Yes 

yp 1560 35 55a how — Pp yy Le BORING COMPLETED AT A DEPTH OF 36.5 FEET ON 10-31-79. 
SURFACE CASING USED TO A DEPTH OF 10.0 FEET, 
PIEZOMETER INSTALLED ON 10-31-79, 

2 INCH PYC SLOTTED FROM 30.6 TO 35.6 FEET. 
GRAVEL PACK: 28.5 TO 36.5 FEET. 40 
BENTONITE: 27.5 TO 28.5 FEET. | GROUT: 0.0 TO 27.5 FEET. | GROUND WATER LEVEL RECORDED AT 8.9 FEET ON 1-10-80, © 

| EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

LOG OF BORING DMP-2 © 

SHEET 1 OF ] 

DAMES & MOORE FIGURE B-87



2 

Ee fe a 
ERP ee | sb LIMITS og 18, (ee $ SURFACE ELEVATION 1623.55 Nir wrk ou > Z°-2 wo] ww 8 Vo) 

ig : Qi eu | ewe]. fe fen peu] oele3 y COORDINATES: N 113,665 E 2,275,625 us 
n 2, - Ou « wo 

SE POT | ME see eeel see] 2 Efe gS ‘ 0 a 3 5 aos SYMBOLS DESCRIPTIONS 

51/9" @ HT ou BLACK ORGANIC SILTY CLAY WITH SOME SAND AND ROCK 
‘ FRAGMENTS; (SOFT) 
Hd | YELLOWISH-BROWN SILTY FINE TO MEDIUM SAND WITH 
[ Ht SOME FINE TO COARSE GRAVEL; (VERY DENSE) — /620 

5 HAH 
SA, HA 42 81 @ FH f 

; Hil — /615 
Pat | GRADES WITH ROCK FRAGMENTS 

| 10 54/9" @ Ht 

| i 1H 
I i — /6/0 

19] Bi 
15 64 a Hi 

db} E 

EH SM 
th — /605 

20 55/2" 1 , i 

THe 
Ht | GRADES MORE FINE TO COARSE GRAVEL — /600 

a“ P q | 25 200/3" HH f 
HPL 

! i tt i | — 1595 
50 5 200 0 [ith 

HE 
1 (7 Bi — /590 

35 250/3" @ H i 
LTH 

Pld! YELLOWISH-BROWN FINE TQ MEDIUM SANO WIT TRACE 

bitin COARSE SAND AND OCCASIONAL FINE GRAVEL: — /585 
Ditit (VERY DENSE) 

40 230/7" @ fr: ::: 

© 10-8 Siti 
v- EE — 1580 44.2' Pith? 

45 306/3" @ ps2: 5 
Dliitt P 

Pitti — /575 
both GRADES LESS COARSE SANO AND FINE GRAVEL 

90 200/6" @ fs: 

ae GRADES BROWN WITH MULTICOLORED FINE 70 COARSE — /570 
55 Phidt GRAVEL = 14.7 166/10" @ fess: 

VW DARK YELLOWISH-3ROWN SILTY AND CLAYEY FIME TC 
MEDIUM SAND WIT? SOME FINE TO MEDIUM GRAVEL: — /§565 

. (HARD) 60 Ay 155/8" @ GRADES WITH CLAY LAYERS. WITH ROCK FRAGMENTS 
Y SC AND FINE TO COARSE GRAVEL J Ye — /560 

65 Fs an 186/6" @ Zs 
oA, : BORING COMPLETED AT A DEPTH OF OF 65.6 FEET ON 11-2-79. 

SURFACE CASING USED TO A DEPTH OF 10.0 FEET. 
PIEZOMETER INSTALLED ON 11-2-79, | 2 INCH PVC SLOTTED FROM 57.5 TO 65.5 FEET. 
GRAVEL PACK: 53.2 TO 65.6 FEET. 70 . BENTONITE: 49,0 TO 53.2 FEET. 
GROUT: 0.0 TO 49.0 FEET, 
GROUND WATER LEVEL RECORDED AT 44.2 FEET ON 1-10-80, 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT 

© LOG OF BORING DMP-3 
SHEET 1 OF ] 

DAMES 8 MOORE FIGURE B-88



GRAPHIC] LETTER 
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL- 
| SAND MIXTURES, LITTLE OR NO © 

GRAVEL FINES 
AND CLEAN GRAVELS 

GRAVELLY cos: tt@ete 

SOILS (LITTLE OR NO so eegeoece POORLY-GRADED GRAVELS, 

| FINES) Mines: GRAVEL-SAND MIXTURES, LITTLE : 
berg? OR NO FINES 

COARSE pies less: 
GRAINED tt 

SOILS | | SILTY GRAVELS, GRAVEL-SAND- 
SILT MIXTURES 

GRAVELS WITH FINES 
MORE THAN 50% 
OF COARSE FRAC- (APPRECIABLE ] 
TION RETAINED AMOUNT OF FINES) ME 
ON NO. 4 SIEVE 4 CLAYEY GRAVELS, GRAVEL-SAND- | 

, ys GC CLAY MIXTURES 

Va By, 
°6°0 e WELL-GRADED SANDS, GRAVELLY 

CLEAN SAND 70 SANDS, LITTLE OR NO FINES 
EAN ° 4 

SAND eo, 0°0's 

AND (LITTLE OR NO o+ oso 
SANDY FINES) Seem 
SOILS Ei POORLY-GRADED SANDS, GRAVEL- 

TESS LY SANDS, LITTLE OR NO FINES 

MORE THAN 50% sen eaa 

OF MATERIAL IS HSE 
LARGER THAN NO. AaTHIET 

200 SIEVE SIZE | i SILTY SANDS, SAND-SILT 
41 MIXTURES 

SANDS WITH FINES , 
MORE THAN 50% ‘ 
OF COARSE FRAC- (APPRECIABLE seat! j | 
TION PASSING AMOUNT OF FINES) PALA 7S 
NO. 4 SIEVE | A} CLAYEY SANDS, SAND-CLAY 

ty SC MIXTURES 

Wig 
INORGANIC SILTS AND VERY FINE 

ML SANDS, ROCK FLOUR, SILTY OR | 
CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PLASTICITY 

i/ 

FINE SILTS Y INORGANIC CLAYS OF LOW TO 

GRAINED AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY 

SOILS CLAYS LESS THAN 50 ‘CLAYS, SANDY CLAYS, SILTY 
Wy CLAYS, LEAN CLAYS 
“2 

ORGANIC SILTS AND ORGANIC. 
OL SILTY CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

MORE THAN 50% Y 1 
OF MATERIAL IS iG LIQUID LIMIT CH INORGANIC CLAYS OF HIGH . 

SMALLER THAN NO. GREATER THAN 50 PLASTICITY, FAT CLAYS 
CLAYS GREATER 

200 SIEVE SIZE yy 
os YY 

Uy ORGANIC CLAYS OF MEDIUM TO 
Uj} HIGH PLASTICITY, ORGANIC SILTS 

Yi} 
PANNA 

PEAT, HUMUS, SWAMP SOILS WITH 

HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

EXXON MINERALS COMPANY, U.S.A. 
CRANDON PROJECT | 

DAMES & MOORE FIGURE B-89



© BORING LOGS 

GOLDER ASSOCIATES 

Test Pit Logs Number of Sheets 

TP-1 ] 
, TP-2 1 

TP-3 1 
TP-4 1 

TP-5 1 
TP-6 1 
TP-7 1 
TP-8 1 

| TP-9 ] 
| TP-10 1 

TP-11 1 
TP-12 1 | 
TP-13 l 
TP-14 ] 
TP-15 ] 

| TP-16 1 
TP-17 1 
TP-18 1 
TP-19 1 

| TP-20 1 
© TP-21 1 

TP-22 1 

TP-TW-41 l



GOLDER ASSOCIATES 
© 

(continued) 
| 

G40 Series Boring Logs Number of Sheets 

G40-D24 6 

G40-E16 2 

G40-E22 2 | 

G40-G19 2 

G40-G24 3 

G40-G26 3 

G40-H13 6 . 

G40-H16 9 

G40-H27 8 

G40-J15 2 

G40-J20 3 

G40-K13 2 

G40-L19 4 | 

Gro-L23 3 | 

G40-M14 3 

G40-M15 10 

G40-P10 3 

G40-P17 3 

G40-P20 3 

C40-Q7 | 3 
G40-R23 3 

C40-S11 3 @ 

G41 Series Boring Logs 
| 

G41-A24 6 

G41-Cll 3 

C41-C13 2 | 
G41-cl15 7 

G41-C15A ] 

G41-C15B 2 

G41-D14 2 

G41-D17 2 

G41-D18 3 | 
G41-E11 2 

G41-E13 8 

G41-E13A 3 

G41-E15 2 : 

G41-E17 9 

G41-E19 2 

G41-E19A 9 

G41-F13 2 

G41-F24 8 

G41-Gll 3 

—~©G41-G12 1 

G41-G13 11 

G41-G14 4 

C41-G14A 6 @



© | GOLDER ASSOCIATES 

(cont inued ) 

G41 Series Boring Logs Number of Sheets 

G41-G14B 5 
G41-G14C 2 

G41-G14D 2 
G41-G14E 2 

G41-G14F 3 
G41-G15 10 
G41-G15A 5 
G41-G15B 2 
G41-G15C 2 
G41-G15C 3 
G41-G16 3 
G41-G19 3 | 
G41-G21 4 
G41-H9 10 
G41-H13 4 
G41-H17 3 
G41-H18 3 
G41-H18A l 
G41-H18B 10 

G41-J11 3 
, G41-J14 3 
eo G4 1-317 

G41-J17A 1 
G41-J18 3 
G41-J19 3 
G41-K13 6 
G41-K13A 5 
G41-K13B 2 
G41-K17 3 
G41-K21 3 

' G41-K21A 9 

G41-K26 10 
| G41-L11 3 

G41-L13 3 
G41-L15 3 
G41-L19 3 
G41-L23 3 
G41-L25 3 
G41-M11 5 
G41-M15 9 
G41-M24 1 
G41-N21 5 
G41-P16 6 
G41-P18 5 
G41-P18B 3 
G41-P24 11 

@ | G41-Q22 10



GOLDER ASSOCIATES 
@ 

(cont inued) 

Supplemental Logs Number of Sheets 

G40-G/7 3 

G40-L9 4 

G40-P10A 4 

G40-S17 5 

G40-S17A 2 

G40-T30 6 

G40-X1 5 

G40-X1A 3 : 

G40-Y15 6 

G40-Y15A 1 

G40-Y21 ] 

G40-Y22 / | | 
G40-Y26 4 

G41-A23 2 

G41-B1l2 | | 4 

G41-C15C ] 

G41-C32 9 

G41-E22 7 

G41-E22A 2



® LIST OF ABBREVIATIONS 

The abbreviations and terms commonly employed on each 

boring log and test pit log are as follows: 

SAMPLE TYPES 

AH Air hammer 
AS Auger sample 
CS Chunk sample 
DO Drive Open 
DS Denison sample 
PS Pitcher sample 
RX Rock core 
ST Slotted tube 
TO Thin-walled, open 
TP Thin-walled, piston 
WS Wash sample 

Standard Penetration 
Relative Density Resistance 

of Cohesionless Soils N (blows/ft.) . 

Very loose O to 4 
Loose 4 to 10 
Compact 10 to 30 

© Dense 30 to 50 
Very Dense over 50 

Standard Penetration Resistance, "N" = the number of 

blows required to drive a 2 in. O.D. split spoon 
| Sampler one foot using a 140 1b. hammer falling 

40 in. 

Consistency of Cohesion 
Cohesive Soils Cu (psf) 

Very soft . less than 250 
soft 250 to 500 
Firm 500 to 1,000 

Stiff 1,000 to 2,000 
Very Stiff 2,000 to 4,000 
Hard | over 4,000



APPROX: N110900 ft. (N33802m) 
a ce te ican cameramen me ee - ; 1 :; . 

OR.  £2285500 ft, (£696620m TP-1 SHEET! OF 

co 1 ghogeoeOM TEST PIT LOG —E-_ . 

SURFACE ecev Approx. (512.06m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SITE 

patum _____USGS_MSL __ pate starten —U/19/79 __ DATE compceteo__LI/16/79 © 

EQUIPMENT John Deere 690 Backhoe 

Be eww fem] rtm METER. DESCRIPTION CLASS. REMARKS 

FEET 
| 

rs 
| 

Topsoil and rootmat 

1.0 

Red-brown, fine to coarse SAND, trace to | 

some fine to coarse gravel, trace to some | ' 

| silt, trace clay, occasional cobbles and om Seep at 3.0 (0..91m) 

boulders 
| 

Thin discontinuous clean fine to coarse 
| 

sand layers at 3.0’ 

tel 0 | 
Brown, fine to coarse SAND, trace fine 

2.1 gravel, trace silt _ i — — P-SM| Seep at 7.0' (2.13m) | 

7.0 
Sand cone density at 7.9" (2.138) 

Red-brown, fine to coarse SAND, trace fine | yg 138-3 pef (2216 kg/m ) 

to coarse gravel, trace to some silt, SM we=7.2 | 

trace clay, occasional cobbles and boulders © 

3.09 ee eee 
| 

10.0 
| 

! 

Brown, fine to coarse SAND, trace to some Sp : 

fine to coarse gravel 
| 

4.88 

10.0 END OF PIT 

786085 
jls 

Job No.__/O0VOo_ : D YP 

woe 1=2,5! Golder Associates oe kh :



APPROX. N116000 ft. (N35356m) sO - 4] 4 | 
COOR. E2285600 ft. (E696650my¥ EST PIT LOG TP-2 SHEE® 1 OF __t___ 

1715 ft. | 
@ SURFACE ELEVAPPYOX. (522 73m) ss PROJECT XXON CRANDO 

patum —____USGS_ MSL __ pate startep___l 1/16/79 spate compceteo __l 1/16/79 
| EQUIPMENT John Deere 690 Backhoe 7 

see | semen setae METER. DESCRIPTION CLASS. REMARKS 
FEET 

Topsoil and rootmat 

1.0 

Brown, fine to coarse SAND, trace fine to SP to 
coarse gravel, trace silt, occasional SP-SM : 
cobbles and boulders 

A Seep at 7.0' (2.13m) | 
7.0 . 

© | Sand cone density at 8.5! (2.5971 

Red-brown, fine to coarse SAND, some fine vgl22.4 pef (1961 kg/m?) : 
to coarse gravel, some silt, trace clay w= 14.6 | 
to fine to coarse gravelly, fine to coarse SM : 
SAND, some silt, occasional cobbles and 
boulders 

| 

| 
i 

| 

| 
4.57 | | 

| 15.0 END OF PIT 

Job No.___/86085 . Drawn 1S Sele 1 =2.5" Golder Associates checuad PUK.



APPROX. N114200 ft. (N34808m) , ; ; 

COOR. E2282900 ft. (£695827m TP-3 sHEET | oor _! 

SURFACE ELEV.Approx. (493, 78m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS MSL__sopate: startep____L 1/16/79 __ pate COMPLETED 1/16/79 @ 

EQUIPMENT... —————CsCSCSCCCC WN. Deere 690 Backho@ 

een mm METER DESCRIPTION CLASS. REMARKS 
FEET 

Topsoil and rootmat 

457 

1.5 

Red-brown, fine to coarse SAND, trace to SP_SM 
some silt, trace fine to coarse gravel, | 

trace clay, occasional cobbles and boulders 

Occasional layers of gray-brown SILT, trace | 

fine to coarse sand, trace clay 

2.13; 2 2. en " 

7.0 

Brown, fine to coarse SAND, trace fine to SP to os 

coarse gravel, trace silt SP-SM Stratified 

a — eo er ar rarer rr Heavy seep at 9.0! (2.74m) | © 

| | 

Dark brown, fine to coarse SAND, trace fine 

to coarse gravel, trace silt, occasional SP 

cobbles and bouldes 

5.18 | ) 

17.0 END OF PIT 

Job No 786085 . Drawn ___jils | r= Segle zee Golder Associates checked LKB



APPROX. Ni13700 . (N34655m 

COOR.  E2275800 ft. (E693663m) | 1 - | 
1620 ft, TEST PIT LOG —JP:4 _ SHEET! ge __ | 

© SURFACE ELEV. Approx. (493.78m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL pate startep 11/29/79 pate compceten 11/29/79 
EQUIPMENT John Deere 690 Backhoe 

DEPTH UNIFIED 

FEET 

Black rootmat 

1.0] Dark brown, fine to coarse SAND, some silt, SM 
610 trace clay, trace organics 

Light seep at . 
Dark brown to black, organic SILT, some ' 

- clay, some fine sand 2.0°-3.5' (0.61m to 1.07m) 

Sand cone density at 5.5'(1.68n,, 

Brown, fine to coarse SAND, some silt to ¥aq=114.6 (1836 kg/m3) | 
SILT, some clay, trace fine sand, occasional |SM to e=14 1 | 
cobbles ML we= 14. 

Pockets of each material appear randomly 
interlayered with each other | 

3.66 | 

6.0 END OF PIT | 

| : | 
| | 

| 
| 

786085 i] Job No, —__S-seS : Drawn jis 
Scale 1'=2.5 Golder Associates cheered 24k



APPROX. N. 112600 ft. (N34320m —_ 1. a 

COOR. E2273700 ft. (E693023m 
TP-5 SHECT OF _ 

- (6693023 TEST PIT LOG —P-6 _ jt ¥ 

SURFACE ELEV. Approx. (519,68m) ___ PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS MSL séDATE startep ___L/29/79_ Ss DATE COMPLETED __ N/29/79 © 

EQUIPMENT John Deere 690 Backhoe | 

BE] ewe mete METER. DESCRIPTION CLASS. 

FEET 

TJ 59] Black to dark brown, fiberous rootmat 

Light brown, fine to coarse SAND, some SM 

silt, trace clay 

610} 
Le 

2.0 

Red-brown, fine to coarse SAND, some | | 

fine to coarse gravel, some silt, trace SM 

clay, occasional cobbles and boulders 

Silt layer, maximum 6 thick at 4.0 Sand cone density at 6.01(1 837) 

Pocket of clean sand, some gravel over part ¥gr110.4 pef (1769 kg/m ) 

of pit, 5' long, 12" thick at 8.0' | w%= 4.8 

3.35 

11.0 END OF PIT 

786085 | 
jls 

Job No. 

® 
Drawn 

= Sie T2537 Golder Associates checked LLL



APPROX. N111100 ft. (N33863m) 4 
COOR. £2270100 ft, {F691 926m TEST PIT LOG —1P-6 SHEET. OF __ 

© SURFACE ELEV. Approx. (498. 3m| PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_MSL _ pate startep 11/30/79 Ss pate compreteo___I1/30/79_ 

EQUIPMENT — John Deere 690 Backhoe 

DEPTH UNIFIED 

FEET | | | | 

| 152] Black, rootmat and topsoi]) = Ci 
0.5 7 

Brown, fine to coarse SAND, some silt, . 
trace fine gravel to Brown, silty, fine SM 

: to coarse SAND, gray and orange silt layers 
at 5.0' | 

1.52 ; ' spo rr Sand cone density at 5.0'(1.52m) 

Yqgr2118.2 pef (1894 kg/m) 
w= /.9 

: Light brown to red-brown, fine to coarse 
SAND, trace to some fine gravel, trace SP to | 

© silt. SP-SM 
Pocket of cobbles in part of the pit from 
6.5' to 8.0' 

Pocket of medium to coarse sand over part 
of the pit from 8.5' to 10.0' 

13.0 END OF PIT 

Job No.__/86085 ° jis 
seole 1 "=2.5' Golder Associates re al



| SPPROX. N115980 ft. (N35351m) | _ | 1g 

coor. E2285270 ft. (£696550n) TEST PIT LOG TP-7 SHEET ————— OF ————— 

URFACE ELEV, “APProx. Gamat provect EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

natum USGS MSL are startep 3/12/81 __ are compceteo 3/12/81 __ © 

ouipment___vohn Deere 410 Backhoe 

FEE _ 

-15 | Brown, silty Fine to coarse SAND, trace fine | sm | 

“~ 9 5 | \to coarse gravel, trace organics 

ee ET oo aa _/ SM 
__ .46 | Brown, silty, fine to coarse SAND, some _| 

1.51 \ fine to coarse gravel Ss / 

Brown, fine to coarse SAND, some silt, trace SP-SM 

clay, occasional cobbles to 

—| £6 meee Slow seep at 4.0' (1.22m) 

Brown to red-brown, fine to coarse SAND, 

some silt, trace clay, trace fine to coarse SM 

L gravel, occasional cobbles and boulders 

- 
SA-1, 7.5'-8.5' (2.29m-2.59m): 

| 
% finer than #200 sieve=20.3% | 

_ 
(By field sieve analysis) © 

3.05 | 
10.0 

7 END OF PIT 

| *Estimated from topographic map 

| 786085 . — MRBO 

OP NOs 06 Golder Associates en aw 
cale__L_ 

Checked



\COOR. 12285570 fi eeaecae t. m TP-8 SHEET ——_ of —___ 1709 ¢t, LEST PIT LOG ———>__ 

SURFACE ELEvV. “Approx, (520, 90m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

e* ___USGS MSL ope STARTED 3/12/81 DATE COMPLETED —__3/ !2/81 

equipment ___JOhn Deere 410 Backhoe 

Brown, silty fine to coarse SAND, trace CM | 
C 39 | fine to coarse gravel | 

~ 7.0 

[ Brown, fine to coarse SAND, some fine to 
, coarse gravel, some silt, occasional cobbles SM 

: and boulders 

Moderate seep at 8.0' (2.44m) 

- SA-1, 9.0'-10.0' (2.74m-3.05m): 
- 7% finer than #200 sieve=17.4% 

"3.66 SA-2, 11.0'-12.0' (3.35m-3.66m): 

12 0 OO % finer than #200 sieve=17. 1% 
. (Both results by field sieve 

. END OF PIT analyses) 

L *Estimated from elevation of adjacent 
- boring G4l-J11 

vob No. 1008 Golder Associates Drown TS __ 
Scale = O19 Checked cw



APPROX. N115960 ft. (N35345m) ] 1] 

| cooR. E2284920 ft. (£696284m) TEST PIT LOG TP-9 SHEET ———— OF ——_—_ 

surrace evev.*ADprox. (520.29m)  provect——EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

lowrum USGS MSL pave starten 3/12/81 __ pare comperen 3/12/81 _ © 
equipment __vohn Deere 410 Backhoe 

DEPTH UNIFIED) | 

2 FEET | 

Brown, silty fine to coarse SAND, trace SM 

F 30 fine to coarse gravel, trace organics __ 

1.0 
| 

LF Brown, fine to coarse SAND, some fine to 

coarse gravel, some silt, trace organics, SM | 

| occasional cobbles and boulders : 

| 1.07 , —_—-—— | 

3.5 7 
Cobbles and fine to coarse gravel GP | Heavy seep starting at 4.0' 

: 
(1.22m) forced abandonment 

, 126 i of test pit 

r END OF PIT 

| *Estimated from topographic map | | 

Job No 286085 
: Drown ——MRB 

Sole dt = 2.5" Golder Associates mnecned



APPROX. N116080 ft. (N35381m) So 
coor. E2284160 ft. (E696212m) TEST PIT LOG TP-10 sHeeT —|__ or __|_ 

1695 ft. — 

patua _USGS MSL —“‘CCO#Oarg:s SR TED —-3/13/81 Ss pate Compreten ——3/ 13/81 
Equipment ___vOhn Deere 410 Backhoe | 

FEET , 

F Brown, silty fine to coarse SAND, trace SM 

- fine to coarse gravel, trace organics 

61 ee 
| 2.0 

Red-brown, fine to coarse SAND, some fine SM 
[ , to coarse gravel, some silt 

~ 3.05 ee | 
0.0 

+ END OF PIT 

/ *Estimated from topographic map 

786085 MRB 
Job No. __-=~+~~- . Orawn ————_——_——_ 9 

wore = 2.5) Golder Associates checked cam 
ee



[APPROX N115720 ft. (N35271m) | | ; 1. 
COOR. E2283900 ft. (£696133m TP-11] SHEET ———— OF ———_— 696133") TEST PIT LOG EU 
surrace evev. *Approx. (512.06m)  provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| DATUM _ USGS MSL ope stARTED __ 3/13/81 pate compceten 2/13/81 © 

© QUIPMENT John Deere 410 Backhoe | 

DEPTH UNIFIED 

a a 
r Brown, silty fine to coarse SAND, trace cM 

| fine to coarse gravel, trace organics 

61 nn 
| 2.0 

[ Brown, fine to coarse SAND, some fine to 

coarse gravel, some silt, occasional SM 

- cobbles and boulders 

| 3.66 
0 

END OF PIT 

[ *Estimated from topographic map 

Job No.__/86085 ; Drawn ——MRB 

crate 1" = 2.5) Golder Associates checked Camm



APPROX. N115820 ft. (N35302m) | 

| COOR. E2283800 ft. (E696102m }resT PIT LOG TP-12 sHeet —!_ of —|_— 

1695 ft. 
en 

ou ecev. *Approx. (516 64m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patua —___USGS_MSL_ Ca stanteo — 3/13/81 pare compteren 3/13/81 

EQUIPMENT John Deere 410 Backhoe 

Brown, silty, fine to coarse AND, trace SM 

r 30 fine to coarse gravel, trace organics 

1.0 OO 7 

F Red-brown, fine to coarse SAND, some fine 

to coarse gravel, some silt, occasional SM 

LU cobbles and boulders 

2.59 ee ee 
8.5 

° END OF PIT | 

L *Estimated from topographic map 

vob No, —fBR0Eo —— Golder Associates orawn —— 
Scale = 

Checked —Qiw



oon. N115320 ft. (N35120m) ; : 

COOR. E2283920 ft. (£696139m) TEST PIT LOG TP-13 SHEET ——!_ of —__L—_ 

surface ecev, *Approx. (510.24m)  provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| oarun __ USGS MSL ope starntep —— 3/13/81 Ss pate compteteo —_ 3/13/81] @ 
EQUIPMENT John Deere 410 Backhoe | | 

7 ee 
Brown, siity fine to coarse SAND, trace fine SM 

t 39 | to coarse gravel, trace organics 
— +5 eee 

, Brown, fine to coarse SAND, some fine to SM 
L coarse gravel, some silt, trace clay 

[1. ° 9 2 meer 2 oeren - enna 0. ee ene ear a ee wee am cee meme erent areca euenteatesneeems | 

5.0. : 

Red-brown, fine to coarse SAND, some fine SM 
r to coarse gravel, some silt : . | 

[ 10.0 | 

END OF PIT 

Cc *Estimated from topographic map | 

786085 . MRB Job No. 4 UY Yey , Orawn scole 1 = 2.5) Golder Associates checked 2



APPROX. N114480 ft. (N34894m) 

|coor. E2283040 ft. (E695871m) resT PIT LOG TP-14 SHEET ——!__ o¢ _|_ 

635 ft. . | 
SURFACE: ELEv, ~APProx. 238 Shin) PROVECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum —___USGS_MSL_ cpa STARTED __ 3/13/81 pate compteteo 3/13/81 

EQUIPMENT John Deere 410 Backhoe 

eee [teem ems 
Topsoil previously removed in 

T this area 

t Red-brown, fine to coarse SAND, some fine 
. to coarse gravel, some silt, occasional SM 

L | cobbles and boulders 

[ Slight seep at 8.0' (2.44m) 

14 ae OL" _ 
| 9.9 | Red-brown, fine to coarse SAND, . some fine to | 9M 
~ coarse grave ».some silt, occasional cobbles with 
___3.05 | and boulders with pockets of brown fine to —|SP-SM 

- 10.0 oarse SAND, some silt — / 

- : END OF PIT 
. *Estimated from topographic map 

Job No _/86085 | e Orown —___MRB 

scole = 2.5" Golder Associates checked



| APPROX. N114860 ft. (N35009m) ] ] 

COOR. E2282840 ft. (E695810m EST PIT LOG TP-15 SHEET ———- OF —_—_—— 

. eas ft. wr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
| surrace evev. “Approx, (500.79) provect——————————— @ 

paTum ———USGS_MSL__ CATE STARTED 3/13/81 DATE COMPLETED 3/13/81 _ 

EQUIPMENT John Deere 410 Backhoe 

me, ee ee FEET 

L Brown, silty fine to coarse SAND, some SM 

~ fine to coarse gravel, trace organics : 

| 1.52 a 
5.0 

; Brown, fine to coarse SAND, some fine to SM 

[- coarse gravel, some silt, trace clay 

~ 3.05 | 

ome 

- END OF PIT 

D *xEstimated from topographic map 

786085 . MRB 
Job No, = 

Oraowh ————__—__—__—___—_—_— 

we Te = 2.5 Golder Associates checked aw



APPROX. N115920 ft. (N35332m) 
| coor. E2284090 ft. (£69619!) TEST PIT LOG TP-16 sHeeT —1 _ o¢ __] — 

t. | — 
@vrrace ecev. *Approx, (512.38m)  provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

Tatum ——_USGS_MSL_ scare: starten —_3/13/8! spate compreren ——_3/13/81 
LQUIPMENT John Deere 410 Backhoe 

FEET 

Red-brown, fine to coarse SAND, some fine 
L to coarse gravel, some silt, occasional SM 

cobbles and boulders 

road | ee | 
8.0 

® | | END OF PIT 

*Estimated from topographic map 

Job No. __/86085 G fe A iat S Orewn ——MRB 

Scale = 2-9 olaer ssociare Checked tA ane?



JAPPROX. N113860 ft. (N34705m) | | 4 4 

COOR.  £2282880 ft. (£695822m) TEST PIT LOG TP-17 __. SHEET ———— OF ——-—- 

eApprox. (497.430) EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
SURFACE ELEV. OX. PROJECT ————$—<—__——————— eee @ 

| oarun USGS _M DATE STARTED 3/14/81 pate compceteo ——3/ 14/8] __ 

EQUIPMENT John Deere 410 Backhoe 

- Black PEAT OL 

___- 30 a 
1.0 

~ Brown, silty fine to coarse SAND, trace fine SM 

L to coarse gravel, trace organics 

a) a | 
[3.0 | | 

: Red-brown, fine to coarse SAND, some fine 

r to coarse gravel, some silt, occasional SM 

~ cobbles and boulders 

LL 0.0 

- END OF PIT 

L *Estimated from topographic map 

_ 786085 ,; _— MRB | 
10D NO ee eT Golder Associates sown 
Scole__l = 2.9 

Checked —Cewee



APPROX. N113400 ft. (N34564m) 1 

[coor.  £2282860 ft. (F695816m) TEST PIT LOG —P-18_ sneer —!__ or __1__ 
surface evev. *Approx. (502 Olm) _ provecr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM. 

Qc USS MSL gure stanren 3/14/81 pure compreren —_3/14/81__ 
EQUIPMENT John Deere 410 Backhoe 

le ee 
Brown, silty fine to coarse SAND, some fine SM 

[ 39 | to coarse gravel, trace organics 

1.0 

. Red-brown, fine to coarse SAND, some fine | 
L to coarse gravel, some silt, trace clay, | SM 

. occasional cobbles and boulders 

3.05 fe 
L 10.0 

END OF PIT 

L *Estimated from topographic map and 
elevation of adjacent boring G41-E15 

786085 . MRR 
Job No, ___-_ —___—__-__ Orawn 

F seate 1 = 2.5) Golder Associates creckea ah



APPROX. N112460 ft. (N34278m) ] ] 

SOOR.  £2283060 ft. (£69587 7m) TEST PIT LOG —lP:12 SHEET ——__ OF ——_— 

| sunrace ecev. “Approx. (507 80m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ___USGS MSL pa: STARTED __ 3/14/81 pate compceteo ——_3/ 14/81 _ © 

EQUIPMENT John Deere 410 Backhoe 

FEET | , 

F Brown, silty fine to coarse SAND, trace SM 

_ fine to coarse gravel, trace organics 

a) ee : 
| 3.0 | 

Red-brown, fine to coarse SAND, some fine to SM 

- coarse gravel, some silt, trace clay, occa- Slight seep at 4.0' (1.22m) 

sional cobbles and boulders 

[1.52 seceene eee 
- 9-0 Red-brown, fine to coarse SAND, trace fine SP- 

- to coarse gravel, trace to some silt SM 

2.13 } 
L 7.0 

- END OF PIT 
. 

[ *Estimated from topographic map and © 

elevation of adjacent boring G41-E1/ 

Job No. 286085 ° Drawn ———_MRB_ 

wg 1h = 2.5' Golder Associates checkes Ba



[APEROX. N112200 ft. (N34199m) | an 1 1 | 

COOR. F2285500 ft. (E696620m) TEST PIT LOG TP-20 SHEET —~__ OF —_—— 

Qe evev, *Approx (21 5 Oa) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ——USGS_ MSL (DATE STARTED 3/14/81 pate compceren 3/14/81 

equipment _vohn Deere 410 

: UNIFIED 

e La OS e “FEET 

L Brown, silty fine to coarse SAND, some fine SM 

30 to coarse gravel, trace organics 

- 1.0 

C Red-brown, fine to coarse SAND, some fine 

to coarse gravel, trace silt, occasional SM 

- cobbles and boulders 

6 a 
9.0 

Red-brown, fine to coarse SAND, some fine Sp 

T to coarse gravel, trace silt, occasional with 

cobbles and boulders with pockets of brown, SP_SM 

° fine to coarse SAND, some fine to coarse 
gravel, trace to some silt 

3.66 ie 

12.0 

r END OF PIT 

. *Estimated from topographic map and 
+ elevation of adjacent boring G41-J17 

MRB 
Job No. _/86085 

. Orawn ———————___—___—_—_- 

oe en = 2.5 Golder Associates checked CRA



| APPROX. N109240 ft. (N33296m) | ; : 

COOR. E2288320 ft. (£697480m) TEST PIT LOG TP-21 | SHEET ———__ OF —_—__—- 

cunrace evev, *Abprox. (526.39m)  provecr——EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| aru USGS MSL pare stanten 3/14/81 ____ pate comPLeren 3/14/81 | ©} 

EQUIPMENT John Deere 410 Backhoe 

L Brown, silty tine to coarse SAND, trace Tine ] 

0.30 to coarse gravel, trace organics 
| 

_ 1.0 

C Brown, fine to coarse SAND, some fine to Sp 

coarse gravel, some silt, occasional cobbles with 

~ and boulders with occasional pockets of Sp_SM | 

r brown, fine to coarse SAND, trace to some 

- silt, trace fine to coarse gravel 

; 3.35 es See 

11.0 

[ | END OF PIT 

_ *Estimated from elevation of adjacent 

F boring G41-N21 

786085 . MRR 
Job No, __--—— = 

Orawn 

we Tt = 2.5) Golder Associates checked awe’



APPROX. NIO7600 ft. (N32796m) | 

Q vnc: ecev, “Approx. (512.67m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| atum ——_USGS MSL spate starnten 3/14/81 Ss pate comptereo 3/14/81 
EQUIPMENT John Deere 410 Backhoe 

Brown, silty tine to Coarse SAND, trace Tine SM 
L 3 to coarse gravel, trace organics 

~ 1.0 OS 

L Red-brown, fine to coarse SAND, some fine 
to coarse gravel, some silt, occasional SM 

- cobbles and boulders 

| 1.83 a 
6.0 

L- Brown, fine to coarse GRAVEL and fine to SP-SM 

- coarse SAND, trace to some silt, frequent to: 
© cobbles and boulders GP-GM 

3.35 eee : 

1T.0 |Brown, fine to coarse gravelly, fine to SM 
r 3.66 {coarse SAND, somesilt : 

2.0 | 

r END OF PIT 

*Estimated from elevation of adjacent 
L boring G41-P24 

786085 ‘ Or wn —_MRBO 
Job No. _-=-+>- a 

le lt = 2.5" Golder Associates Checked Caw



(APPROX. NT NT14,29 ft. (N34793m) | " ) 

COOR.  £2284250 ft. (£696239m) TEST PIT LOG JcIN-4l SHEET —l — or —l— 

| sunrace evev, .* Approx. (519 68m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | @ 

patum —____UGS_MSL__ (DATE STARTED 9/23/81 DATE COMPLETED ——9/ 23/8 | 

EQUIPMENT John Deere 410 Backhoe 

ca FEE | | __ 

L Dark reddish brown silty, fine to coarse SAND | 
SM 

_ some fine gravel, trace cobbles 

46 
1.5 

Light brown, fine to coarse SAND, some SM | 

_ silt, trace to some fine gravel | 

C 
Bulk Sample from 2.0' to 3.0’ 

, (0.61m-0. 91m) 

___ 1.22 ee | 
4.0 

C Bulk Sample from 4.0' to 6.0' 

_ Brown, fine to coarse SAND, some silt, some (1.22m-1.83m) with cobbles 

fine to coarse gravel, trace clay, trace SM | removed 

F cobbles 

F A _ | 
_ 8.0 

@ 

| | Brown and red-brown, silty fine to coarse 

C SAND, some fine to coarse gravel, trace SM 

cobbles 

= 

| 

L 

_ 4.88 ep 
6.0 

- END OF PIT 

_ *Estimated from topographic map 

Job No. fBet Golder Associates Drawn ——— S$ —— 
Scale__| = e9 

Checked Cen



| COOR. N108060 ft. (N32937m) 
E2266940 ft. (E690964m) BORING LOG .640-024 SHEET__|__ of ___6 

© SURFACE ELEV.1629.9 ft. (496.80m) prRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSI ope: startep __12/12/79 DATE COMPLETED 12/20/7 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

: a n 
DEPTH |S dio OUNDWATER 
ueTeR | DESCRIPTION | x HAMMER | OBSERVATION 
FEET | ELS E/E] remem | “ar WELL & @ + | (Note 1) |(ins. 

0.0 
Compact, brown, fine to 
coarse SAND, some silt, trace {SM 1 IAS 
to some fine to coarse gravel 

| 25] 2 [Do 10-10-15/18/18 
2.29 OO eteeses=“‘(‘ iés—S 
7.5 

74] 3 [oo | 7-21-53 18/18 
Very dense, brown, fine to 
coarse SAND, trace fine to Sp 
coarse gravel, trace to SM 
some silt, occasional 143 | @ sone 43] 4 |po | 41-102 [12/12 

| 196] 5 D0! 63-133 | 9/12 

6.86 
2.5 OO 

Very dense, brown, silty, 188] 6 DO] 45-143 |11/12 
fine to coarse SAND, trace 
fine gravel to fine to 
coarse SAND, some silt, 
trace fine to coarse gravel, =e 
occasional cobbles 

| ae __| 7 pO 61-125/3"/ 6/9 

: 55 
AQ! 

10.97 _ _ ~ | 8 PO 65-100/4" | 0 

oC courant tee 
Job No.__/86085 . Drawn jig Scale 1 "=5 Golder Associates checked PLE



COOR. N108060 ft. (N32937m) 
> _ ¢ 

E2266940 ft. (E690964m) BORING LOG .640-024_ SHEET_& OF __O 

SURFACE ELEV]629.9 ft. (496. 80m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM _ @ 

paTUM _________USGS_ MSL_-—s« DATE STARTED 12/12/79 DATE COMPLETED 12/20/79 

DRILL RIG —____voy 12B DRILLING METHOD Mud Rotar 

ZT c 1 saweces— 
DEPTH |5 i] 8 GROUNDWATER 

a DESCRIPTION a | ~< HAMMER OBSERVATION 
METER Ds =~ 2 Ww BLOWS RECT WELL 

FEET |f& =| 83 O | PER BIN. 

” -;° ~ 1(Note_1) Wir 

19.97 CONTINUED S| 

36.0 

Very dense, brown, silty, 154 

fine to coarse SAND, trace ra"| olpolsa-1on/4"! 1o/10 

fine gravel to fine to Apt t tT 
coarse SAND, some silt, SM 

trace fine to coarse gravel, 

occasional cobbles | 

167 | 
| oO" 110 67-100/4"; 9/10 

AS [| [| [| | 

14.48 —_ 
47.5 , 

| 

Very dense, brown, fine to 144 

coarse SAND, trace fine to AL" © 

coarse gravel, trace to 4-111 [bo 44-100/5"| 9/11 

some silt 

16.00 ee 
52.5 

is2fi2 po | 62-100 | 7/12 

| Very dense, brown, fine to p 

' medium SAND, trace silt to 

. fine to coarse SAND, some a 7 

| fine to coarse gravel, g A4-81- EH 13/17 

trace silt ! ul po L 

Boulder noted at 54.0'-55.4' Tt 

154114 po | 54-100 [3/12 

21.0 ee 

ey} CONTINUED i 

Job No,_/86085 | ° Drawn _____ JIS 

Seg 1N=5' Golder Associates _ weened ME



COOR. N108060 ft. (N32937m) | : 

E2266940 ft. (£690964m) BORING LOG .G40-024 SHEET __3___ or __6 

SURFACE ELEVIG29.9 ft. (496.80m) provect_____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
® paTumM ___________USGS MSL__—sépate: startep___12/12/79 spate compteten___l2/20/79 

DRILL RIG______ ss Joy 12B CRILLING METHOD ____ Mud Rotary 

ae DEPTH | i] 8 GROUNDWATER 
METER |* DESCRIPTION a | x a OBSERVATION 
———_ | & = n . 

FEET |@ e] SE] EE] verem Aart WELL 
° , Note ] ins. 

21 ol CONTINUED 4} lo 
69.0 | 

#82175 |p0 [38-85-YRl 15/14 

51-115 18/1 1-7-80 Q 

YT | : - 

nt [17 [00 |67-89- 19H] 14/16 Very dense, brown, fine to mat |? bo [67 89 HF 14/16 
@ medium SAND, trace silt to SP 

fine to coarse SAND, some 
fine to coarse gravel, 
trace silt 

152118 [DO } 57-95 |10/12 

| | 120{19 |D0 | 42-78 [10/12 

| | 
100 
5M 

159|21 |po |_ 49-110 | 7/12 

31.39 ee 

e ey CONTINUED 

786085 ° Drawn _ jis Job No.__SO¥UVOY scale "=5" Golder Associates checned LLP



COOR. N108060 ft. (N32937m) 
E2266940 ft. (£690964m) BORING LOG .G40-D24 sHEET__4__ of _6 _ 

SURFACE ELEVI1629.9 ft. (496.80m) PROvECT ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______ USGS MSL___ sate: startep 12/12/79 _ pate compLeteo __1 2/20/79 © 

DRILL RIG______Joy 12B s«éDRILLING METHOD Mud Rotar 

DEPTH |& 2] 8 GROUNDWATER 
a DESCRIPTION a | x HAMMER | OBSERVATION 

METER | § ESE | 2) ccrem | WELL 
° ° * |(Note_1) |lins. 

ar aq CONTINUED S| 
103.0 

TeZ]22 [D0 37-128 
Very dense, brown, fine to : 

medium SAND, trace silt to 
fine to coarse SAND, some SP 
fine to coarse gravel, 
trace silt @ 

| | 

: 144 
Vy" 

| | = [23 [DO [44-100/5"[ 8/11 | 

: 191 
! 0" 424 (DO }91-100/4"; 8/10 

| 4 

4] .76 ee 

ey CONTINUED 

Job No,__/86085 ; Drawn ____d1$ 
scale. 1"=5' Golder Associates TIT,



COOR. N108060 ft. (N32937m) | G 6 
E2266940 ft. (E690964m) BORING LOG .G40-D24 SHEET __~___ OF __—__— 

| surFAce ELEVI629.9 ft. (496.80m) pRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© DATUM USGS MSL _ paTE startep 12/12/79 DATE COMPLETED___12/20/79 

DRILL RIG Joy 12B _ DRILLING METHOD Mud Rotar 

| Sy 
DEPTH | 9 a | 8 GROUNDWATER 

a DESCRIPTION el x HAMMER | OBSERVATION . ua ; METER) g ef Efe) Bot eM WELL 
© | ° "(Note 1) Wins. 

are | CONTINUED S| 
| 137.0 

Very dense, brown, fine to 19] 
medium SAND, trace silt to O' 125 91-100/4" 8/10 . 

fine to coarse SAND, some / — 
fine to coarse gravel, jj —_ 
trace silt 

44.20 be 
145.0 - a 

D: 
| a Grout 

© 78 J to surface) 
/ 8" 126 8-100/2"| 5/8 |- ; & 

Very dense, brown, fine to Isp Lt “ . 
coarse SAND, trace fine low 13 
gravel, trace to some silt ets 

" » 

d-ly 
., oe 

fe 

A 1O 
cla 

ot 2] 64-100/3" | 8/9 | 7.) 5 
| er | [| [TA 49.07 

++ F 161 0 

++| _ 
tH N 

+4 
‘ Bentonite =+ 

| 44 Clay Seal | 

5 50.90 
51.21 _ _ _ _ _167.0 

| CONTINUED / CONTINUED 

Job No,___/86085 ° Drawn______ JIS wie TES" Golder Associates snecked PKL



COOR. N108060 ft. (N32937m) Oo 6 6 

E2266940 ft. (E690964m) BORING LOG .640-D24 SHEET __—_. OF __—_— 

suRFACE ELEVI629.9 ft. (496-80m) provect EXXON CRANDON TAILI 

paTum _________ USGS MSL. sé: STARTED 12/12/79 _ pate compLeteo___ 12/20/79 ®@ 

DRILL RIG Joy 128 DRILLING METHOD_____Mud_Rotar 

DEPTHI © 319 GROUNDWATER 

ME o DESCRIPTION ° ~ HAMMER | OBSERVATION 

me | a g a PER GIN. Zar WELL 

° ° F 1 (Note_1) |(in 

5] al CONTINUED | CONTINUED 

168.0 TO 65 “9 

Very dense, brown, fine to 79" 128 65-100/3"| 9/9 |, btw! | 

coarse SAND, trace fine cpg 428 Po Be toe/s ee: -& Pea Gravel 

gravel, trace to some silt SM 0. am 

RE 
le, ! 53.044 

53.34 io [| — 174.0 
175.0 ; — 

a 

Very dense, brown, fine to s” of Pea Gravel 

medium SAND, some silt SM 1150 Oe 

(residual material) 7B" 199 150/5" | 3/5 | otn ob | 
rl ereeeereennees emsenepmeenpemmemmemmpnanamened “6 = 

C6 cy 

| c 

$5.93 pt | oe 56.08 

, fo & vt 84 .0 

Gray, metavolcanic TUFF ¢ oe “ 
ro S . 

— oo”, \Pea Gravel 

15 = fpofec| = i13/18|, eo 
188.5 END OF BORING 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24 in. (Samples 2 - 29) 

>. Elevation of top of protector pipe, 1632.3 ft. (497.52m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

BREE 7a eee | 772e7a0 [sean Tenover [OT 
23.23. |. 23.32 [| | 

16.2} 776.5 | i 

Job No.__/86085 . Drawn___jls 
Scale 25 Golder Associates oe LE



COOR. N113255 ft. (N34520m) . an: 
E2267520 ft. (E691141m) BORING LOG .G40-E16 sHeET__|_of 4 _ 

| surface ELev, 1974.4 ft. (479.88m) progect EXXON CRANDON T 

© patumM —____USGS_ MSL STARTED 3/13/79 Ss, DATE COMPLETED____3/13/7G 
DRILL RIG____Joy 12B ss CRILLING METHOD____ Ss Mud Rotary 

DEPTH | | ZT 
a | DESCRIPTION an METER | Ge Tela] “erows REC / 

FEET |& =| So]2/2] rere. ATT. 
” >{ 777)" |(Note 1) Kins.) 

a ea st anc a . Tis Tansat-and aot ————F F717 foo 3-5-6 [iziie 

| 37) 2 Joo 14-18-19/18/18 

Compact to very dense, light Sp 351 3 [po | 9-14-21 | 15/18 
brown, fine to coarse SAND, M | | re 
trace fine to coarse gravel, i | | 

| trace to some silt | | 

@ | : | 145] 4 foo | 14-17-28!14/18 
: : pe : i | : ti | | | 
| ; [| nee | 

| 70| 5 DO 22-29-41 |2/18 | 

| | 
| p | 
| -—— ! 6 IDO | 9-12-13 112/18 

| 
| | 

21] 7 [po | 10-12-9 |ravig 
) | | 

10.36 _ LL __. | 34.0] | | | | ! CONTINUED _ 
| | e _ 

Job No.__/86085 : Drown __ jis wee 

scale 1"=5' Golder Associates cnenneg FA



COOR. N113255 ft. (N34520m) | 

£2267520 ft. (£691141m) BORING LOG  G40-E16 SHEET 2 OF _2— 

surFace ELEV. 1574.4 ft. (479.88m PROJECT ____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
___ : 

pATUM USGS MSL série: startep 3/13/79 _____ DATE COMPLETED ___3/13/79 @ 

DRILL RIG_______Joy 12B SS —s«éDRILLING METHOD Mud_Rotar | 

DEPTH |, 7]. [SAMPLES 

2 DESCRIPTION eo] 2 

METER Ie G1 o w HAs REC / 

FEET a = g Oo | PER 6IN. ATT. 

” 5| 2 - 1 (Note 1) (ins. 

oe - 
34.0: 

30] 8 [oo | 12-12-18 |14/18 

Compact to very dense, light [cp qo | 

brown, fine to coarse SAND, SM 54] 9 joo | 12-22-32 |18/18 

trace fine to coarse gravel, 

trace to some silt Sy 7 

35 lo Ibo | 18-18-17|10/18, 

| | 
3 | 

: ! | | | e 

: : AN)25- ! . 
a 85 11 po 40-85-100 14/18, | 

51.5 END OF BORING | | 

HOLE GROUTED AT COMPLETION 

NOTES : 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer | 

freely falling 30". (All samples) | 

786085 
. | . 

Job No —__4OUVOy 
Drawn _. JIS 

Scale [Mbt Golder Associates Checked _a®B ee eee



COOR. N109650 ft. (N33422m 9 

SURFACE ELEV, 1594.1 ft. (484.88m) proyect __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM GS MSL DATE STARTED __1/9/80 DATE COMPLETED ___!/10/80 

| orice rig___doy 12B DRILLING METHOD____ Mud_Rotary 

DEPTH |5 = 8 
METER a DESCRIPTION | x HAMMER | 

FEET | EP ELE) e| oes [em 5 | S| a Fl (Note 1) Kins. 
0.0 

| | 1 las 

Compact to very dense, brown, } 23) 2 {00 | 11-10-13) 18/18 
fine to coarse SAND, some 
silt, trace fine gravel to SM 
fine to coarse SAND, some 
fine to coarse gravel, | 

© Tal 400] s--10 [rane 

24] 5 |p0| 10-12-12/18/18 

114] 6 [D0] 27-57-57] 18/18 
B. 38 
7.5 

Very dense, brown to light SP 
brown, fine SAND, trace ssl 7 loo, 25-38-53/12/18 
Silt to fine to coarse SAND,  §P- 
trace silt SM 

154| 8 |po | 39-115 

ener CONTE ttl tf 
786085 ‘ 0 jis Job No. rown Seale =D Golder Associates | en yA



COOR. N109650 ft. (N33422m) a 2 2 

E2267465 ft. (£691125m) BORING LOG .6&40-E22 SHEET _____. OF _____ 

SURFACE ELEV. 1594.1 ft. (484.88m) peoyect EXXON CRAND | 

paTuM _.._.__USGS MSL ss :sé aE: STARTED 1/9/80 ____ DATE COMPLETED —__1/10/80 © 

DRILL RIG Joy 12B DRILLING METHOD Mud Rota 

DEPTH | s| 8 | 
: DESCRIPTION 

METER y 
Oo} > HAMNER | 

” a KF 1 (Note | ins. 

ag. CONTINUED | 

36.5 

Very dense, brown to light SP 

brown, fine SAND, trace to 35] 9 [00 28-38-47) 16/18 

silt to fine to coarse SAND, SP 

“_ : Tm 

11510 [oo | 23-44-71|15/18 

15.70 [67 ]11 oo | 21-27-40/16/18 

ot.9 END OF BORING | 

| HOLE GROUTED AT COMPLETION | 

NOTES 
| | | 

1. Penetration Test - Driving 3" 0.D. sampler with 360 Ib. hammer freely 

falling 24". (Samples 2 - 11) 

Job No. 7860 . | Drawn __jls 

Scale____—s"=d' Golder Associates Checked __[MKA



COOR. N111340 ft. (N33937m) 

£2269350 ft. (£691699m) BORING LOG _640-G19_ SHEET __ oF _2 — 

© surrace ELEV. 1649.9 ft. (502.90m) proyvect EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

DATUM USGS M DATE STARTED 21/79 .DATE COMPLETED __3/21/79 

pric. riG___Mobile B-6] ____ brRiLLiNG meTHOoD_________ Mud Rotary 

a 

DEPTH | ar 
a | DESCRIPTION oye 

| METER |: BTS] EB |u| ‘rows jrecy 
FEET |e =} S]5) 2] rerow |. 

° >; @ 12 ),F |(Note 1) Lins. 

0.30) Topsoil and rootmat | | 

1.0) 
| | 

67] 1 |p0 54-28-39 10/18 

Pf 
| : 102| 2 [oo [35-79-23 6/18 

| | - al nn ae 

| 46 3 io0 24-21-28), 8/18 
| FY | | 

| 

| Dense to very dense, red- ae | ! 

©} brown, fine to coarse SAND, SM | | | 

some fine to coarse gravel, | feof | 

| some Silt, trace clay : pee l inle 55-a9 10 "12/15 

| i | ! | 
Boulder at 22.5'-23.5' : P| : | | 

| | hyo p . 

: | 65 bo 79-100/3" 8/9 | 
| ! | an = vt 

7 | | 
| | | ! 

| | (200. : | ot 

| 1 a D0, 200/94" 4/4, 

| Ly 
! 200 | | | 

| | S| 7 1D0{ 200/5" 3/5 | 
! | EEE 

| . | | i 

: ! po 

| | f200} | | ! 
: | A 5] 8 00 | 200/5" 5/5 
| | | 

@ juz, = fo : 
37.01 | ONTINUED | 
Job No..___/86085 . Drown _. jls oo ee 

Se dts5! Golder Associates oe



COOR. N111340 ft. (N33937m) _ 

£2269350 ft. (£691699m) BORING LOG G80-G19 : sHeeT 2 __ of 6 

SURFACE ELEV. 1649.9 ft. (502.90m) pRovecT XX RA 

patum .....__USGS_ MSL sop: StarTED 3/21/79 __._ DATE COMPLETED __ 3/21/79 | © 

DRILL RIG___Mobile B-6] —=—SS——s«éORILLING METHOD ____Mud Rotar 

DEPTH |e qT 
S| o} e 

_ |a@ DESCRIPTION . 
METER | ¥ GY S]e]u| “stows recy | 
FEET |@ >1 973 | 2]. Per en. ATT. | 

| © >| @}]2/)F" |(Note 1) fins.) 

2 CONTINUED S| 

37.0, _ 
| 

| | 
5" g 200/5" {5/5 

ee SAE CEE Ete SARE RL 

A Ape pe | eee 
| 
| Dense to very dense, red- 

! brown, fine to coarse SAND, | | 

! some fine to coarse gravel, ISM | | i 4 

| some silt, trace clay 200 || | : 
yy 371 DO} 200/3" | 3/3 

Pd ld eee mevarveweer oe nareeeryann ~_- 
© 

: | | | 

' | | a 
: ' 1200 | | 
| | Fiz |po| 200/4"__ 14/4 

OP] 
| 
| 200 
! | (7 a413'po| 200/4" |4/4 | | 

| . —~—— ea La TNE 

: : : ! 

SO | a 

: fel | | 
, | [> 614 D0; 162/6" | 6/6 | 

2.201 <p a 

Oo.9 END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (All samples) . @ 

Job No __286085 ° Drown _ | ils. — 

aw 1 =5! Golder Associates sheeed 2B



COOR. N107830 ft. (N32867m) 

E2268850 ft. (E691 548m) BORING LOG G40-G24 SHEET __| of _3_ _ 

surrace ELev, 1698-7 ft. (505-57M) po secr__EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM _.______USGS MSL_———séai€: STARTED 12/10/79 _ pate compLeteo____I2/l1/79 __ 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

" ar 
Norn = DESCRIPTION 2 & HAMMER 
ETER|& wi REC. 

TEES a Z g a PER SIN. Zan T. 

o @ - 1(Note 1) {(ins. 

0.0 | 

Compact, brown, fine to coarse 

SAND, trace to some fine to SM 1 JAS 

coarse gravel, some silt, 
trace organics | 

rail po | Tacs 
2.29 . 

7.5 
40 
7"1 3 15-25/1") 7/7 
lie | 

@ -90| 4 joo | 25-44-46 |18/18 

Very dense, brown to red-brown, {sp thf 

fine to coarse SAND, some silt, SM 14 5 po 26-38-76 118/18 
trace fine gravel to fine to to 
coarse gravelly, fine to coarse ‘sm 
SAND, some silt, occasional to 
cobbles and boulders SW 

\aa qr (SM 
Boulder noted at 10.5'-13.0 y a1-110 2772 

151 | 7 PO {| 43-108 {10/12 

10.36 ee 

ey CONTINUED 

Job No. 786085 . Drawn ____Jls 

Scale 1"=5' Golder Associates yy



COOR. N107830 ft. (N32867m) a 2 3 

E2268850 ft. (£691548m) BORING LOG .G40-G24 SHEET _"__ OF __~___ | 

SURFACE ELEV. 1658,7 ft (505. 57m )PROvecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _________ USGS MSL so pate startep____!2/10/79 spate compceteo__l2/11/79 © 

prict RiG____ Joy 12B oso pILLING METHOD Mud Rotar 

DEPTH |¢ a} 8 
METER a DESCRIPTION e | < HAMNER | 

FEET | EP ELE) Ee] aes | art 
S| a - 1(Note 1) (ins. 

34.0: re , 
| 130] 8 oo | 28-54-76 |15/18 

sp Tod. 

very dense, brown to red-brown, 26-48-100|18/18 
fine to coarse SAND, some silt, * 148 | 9 [oo 26 48-1001 18/18 : 

trace fine gravel to fine to cM 
coarse gravelly, fine to coarse to 
SAND, some silt, occasional CW 
cobbles and boulders cM 

119 }10 [Do 27-56-63 (18/18 

147 }11 po | 37-110 {12/121 

6. / eee fd. | 
55.0 153]12 [DO 43-110 [10/12 , 

Very dense, brown, fine to Sp 198 DO Los 

| medium SAND, trace silt to | 
fine to coarse SAND, trace 
fine gravel, trace silt | 

1 8G OQ tiY [14 0 33-86-“an| 8/16 
20.73 et 

0 
pe CONTINUED ; e 

786085 ; Job No,___/86085 . Drawn JIS 
scale 1"=5' Golder Associates wen ae



COOR. N107830 ft. (N32867m) 
E2268850 ft. (E691548m) BORING LOG G40-G24 SHEET 3 or _3 

SURFACE ELEV. 1658.7. ft. (505.57m)pRovect EXXON CRANDON TAILIN 

© patum —__ USGS MSL opie starTED 12/10/79 DATE COMPLETED 12/1] 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

. ar 
DEPTH) 2 DESCRIPTION o & HANMER 

METER r -~| w BLOWS REC 
FEET {& z 5 2 | PER 6IN. ATT. 

| % @ + | (Note 1) (ins. 

CONTINUED 20.73, | = =—CSONTINUED 
68.0 35 | 

41" 115 DO B5-100/5"| 7/11 
A 

1)" JO #8-100/5"|) 3/1] 

SS 

: 47 
AL 17 PO 42-105/5" | 3/11 

Very dense, brown, fine to Sp mf ff 
© | medium SAND, trace silt to 

fine to coarse SAND, trace 1 
fine gravel, trace silt 190 

Z 9" 118 90-100/3" 
- | | | 1. 

142 
10" 119 42-100/4"| 6/10 

‘eT fT.TTTCUTC~™ 

143 
11" 120 43-100/5"| 6/11 

a 

79 

| 9" 12] 5-104/3"} 5/9 

30.72 TT, Ur 
100.8 END OF BORING 

HOLE GROUTED AT COMPLETION . NOTES | 
© 1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely falling 

24". Samples 2 - 2] | 

786085 : i seule eS Golder Associates Drown —— a cole. Checked



COOR. N106690 ft. (N32518m) 
1 3 : 

F2268660 ft. (£691490m) BORING LOG 640-626 SHEET ___ OF _—__ 

SURFACE ELEV. 1678.7 ft. (511.65m )PRoJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM — USGS MSL DATE startep __le/7/79 DATE compcereo__l@/12/79 , © 

DRILL RIG_—____ Voy 14B so RILLING METHOD.____Mud Rotary 

3] [SAMPLES - <|5 | 

DEPTH! 3 DESCRIPTION C & HAMNER | 

METER| vig w | Blows = |REY A. 
FEET |& z S a | PER 6IN. ATT. 

og) 
@ - No e ir 

0.0 

Compact, brown, silty, fine {AS 

to coarse SAND to fine to SM | 

coarse SAND, some silt 

raz] loo] _6-10-7 [18/4 
2g ee 

7.5 

| 25| 3 |po | 10-10-15|18/18 | 

Dense to very dense, brown, 

fine to coarse SAND, trace 
to some fine to coarse 
gravel, trace to some silt, 
occasional cobbles 786] @ [oo b9-83-103| 14/18 @ 

130; 5 |DO 32-54-76| 8/19 | 

6.86 ee 
22.5 

Very dense, brown, silty, i716 [po [39-71-100 18/18 

fine to coarse SAND, trace : 

fine to coarse gravel to 
fine to coarse SAND, some ~ 172 

Silt, some fine to coarse a | 

gravel, occasional cobbles , : 

and boulders Ae | 7 (D0 [72-100/5 | 10/ 

0,9 AT] 8 [D0 [55-100/5"| 10/11 

ey ewe TET e 
Job No.__/86085 : Drawn jis 

Segoe 1 N=5: Golder Associates nena WE



COOR. N106690 ft. (N32518m) 
E2268660 ft. (E691490m) BORING LOG G40-G26 SHEET ___2 _ or __3_ 

SURFACE ELEV. 1678.2 #t_ (511 ,65m PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTum ________USGS MSL sé STARTED __12/7/79 Ss«éDaTE COMPLETED 12/12/79 

DRILL RIG Joy 12B __ DRILLING METHOp____Mud Rotary 

. aT. 
DEPTH] © d}°o 

a DESCRIPTION olw~N HAMMER 
METER iE uu 2 w BLOWS REC 

FEET | & =| 6 2 | PER 6IN. ATT. 

” - | * 1 (Note (ins. 

10.97 | CONTINUED S 
36.0 ee 

No 
< Recovery| 0/0 

O" 110 54-125/4"| 7/10 
ee ee ee ee ee 

Very dense, brown, silty, 
@ fine to coarse SAND, trace . 

| fine to coarse gravel to 
fine to coarse SAND, some SM PSS|UT [DO] 45-110 | 10/12 
Silt, some fine to coarse 
gravel, occasional cobbles 
and boulders 

Boulder noted at 38.5'-39.5' 200 12 |po |42-90-110 18/16 

| T50]13 DO} 50-100 [9/12] 

145414 [D0 37-60-85/18/18 

20.57 

67. Very dense, fine to coarse sPHIO 
SAND, trace fine to coarse —— , 
gravel, trace to some silt M0 Io 70-100/4"| 7/10 21.62 we? no =~ | [] | 

@ are TT 
Job No.__286085 . Drawn__j]S 

Te Tt=5" Golder Associates — nrecned. PKB



COOR. N106690 ft. (N32518m) 4 3 3 | 

E2268660 ft. (E691490m) BORING LOG 640-626 SHEET _3 oF 2 

SuRFACE ELev. 1678.7 ft. (511.65m)rovect XXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _....____ USGS MSL_—sopatee startep__l2@///79 sate compLeteo__l@/12/79 © 

DRILL RIG______ Joy 12B -sdDRILLING ~METHOD Mud Rotar | 

qT e 
DEPTH 5 a}eo 

a DESCRIPTION ott HAMNER 
METER | . =| 2 w {| Blows  |RECY’ 
FEET |e zZ 5 2 | PER 6IN. ATT. 

” ° - | (Note 1) i(ins. 

Far eg | __ CONTINUED _ a 
71.0 

Very dense, fine to coarse Sp 
SAND, trace fine to coarse SM 
gravel, trace to some silt 146116 [po | 46-100 12/12 | 

150|17 [D0 | 29-55-95] 14/18 

25.15 

82.5 

Ethie bo ew Po e 

Very dense, brown, fine to AO" 119 |DO 0-]00/4 0 

coarse SAND, trace silt, oe + tH 

— oo. | | | §$" 120 DO B9-100/2"| 7/8 
WT 

30.78 155 |21 DO | 55-100 _ 

101.0 END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 21) 

» No. 786085 D ils 
oe ds5) Golder Associates rey,



COOR. N115275 ft. (N35135m) 1 6 

E2269330 ft. (£691693m) BORING LOG 640-13 SHEET —__. OF ——~—. 

@ surrace ELev, 1762.2 ft. (537.12m) proyect EXXON CRANDON T | 

patum ________USGS_ MSL spate startep 3/14/79 Spare cComMPLETED —_3/21/79 

DRILL RIG__Joy 12R CRRILLING METHOD Mud Rotar 

DEPTH |. ZT 
a DESCRIPTION ce Ted. METER | 5 BLS] Ely] “MME beg 

FEET te = g 2} 2] eR 6. RTT. 
n a) @ zie . 

Note 1) Kins. ] 
| Ut tC ODSOT) and rootmat om rata po] 1-4-8 hens 

SP 
Loose to compact, red-brown, OM 

fine to medium SAND, trace to {to 
some fine gravel, trace silt SM 

16 5-8-8 /|18/18 

2.44 eee eee 

8.0 

| - —--| 
| 43| 3 00 | 12-18-25)18/18 

| || P| 
, i Do 

| 
© Dense to very dense, red- J. 

brown, fine to coarse SAND, 4 |D0 | 20-45-50 18/18 
| trace to some fine to coarse oP So 
' gravel, trace to some silt, 'SM | | ! | | 
' occasional cobbles and boulders | to | | 
| (layer of fine to medium sand, |SM | 
| trace silt at 20.0') | 
' Boulders and cobbles noted 9 DO 15-25-60; 14/18 
; at 14.0°-15.0' and 24.0'-24.5' PT 

Pf] 
! | | 

. | | + 

/ f4ol 6 jp0] 40-300 14/12. 

; - fot | | | | 
bo | i | | 

! 
| | 225] 7 |D0. 75-150 12/12 

po : 
p 

| po 7 — - 7 : 8 D0! 50-130 |16/12 
@ W.28 dt + | 

F 37.01 | CONTINUED | | | 

__ 786085 : row _. Ils TET Golder Associates ne,



COOR. wi. 9S Ft. (N35135m) 2 6 

£22695... ft. (£691693m) BORING LOG .G40-H13_ SHEET ——__. OF ——— 

surFAce ELEV, 1762.2 ft. (537.12m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM __ 

patum _____ USGS MSL s«éDATE «STARTED 3/14/79 pare compLeTep 2/41/79 © 

DRILL RIG______voy ]12B ——s«éDRILLING METHOD Mud Rotary 

DEPTH qT. 
5 218 

FEET 3 = g = | 2% | PER GIN. ATT. 

1a 3} 2721] |(Note 1) fins. } 

A CONTINUED 
37.0 

Dense to very dense, red- 
brown, fine to coarse SAND, SP 
trace to some fine to coarse SM 142 | 67. 

gravel, trace to some silt, to 4 9 0 67-79 18/18 

occasional cobbles and boulders} SM 

Boulders and cobbles noted 
at 49.0'-50.0' and 51.0'-51.5' | 

| | fy55 {10 po | 55-100 _ 

| | | pt 
| | || —— 
| 2 ! 

| 9 

<} 111 Ibo 65-150/3" leo _| @ 

15) | et | | 
53.0) 1 ! | 

! | 
: — | (be bo am, LO 

| y ; Sp | 
: ery dense, light brown, fine SM 

' to coarse SAND, trace to some | 
: | 

] | silt, occasional cobbles en . 100 | 

5 eh pO B5-72- 39/9 — 

7 til 
7 |__ 

| | fizola 60 50-120 le 

| 

| | W74|15 IDO | 44-130 [4/12 | 
ele, ee fee : rere | | 

71.5 CONT INUEL : a ! © 

Job No 786085 | ; Drown — jl 
wed s5 Golder Associates “cen GOR



COOR. N1I15275 ft. (N35135m) 3° «& 

| E2269330 ft. (E691693m) BORING LOG .G40-H13 SHEET _° _ OF __-__ 

@ SURFACE ELEV. 1/62.2 ft. (537.12m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

patum —___— USGS MSL sopaeE sTaRTED 3/14/79 séDATE ~COMPLETED__3/21/79 

DRILL RIG_____ Joy 12B CRILLING METHOD Mud Rotary 

DEPTA | ar 
lz DESCRIPTION o} & | 

METER | Glo|w HaMweR 
FEET : ELE] E/E] ccoem mr 

” > am z - e 
) LE | i 

21.79 _ _ pa 
71.5, ; Very dense, light brown, fine 
22.25 to. coarse SAND; trace to some 
73-0 -_ Silt, occasional cobbles __ 79 

ad SP-SM to SM —— 1" 
4th [bo 72-100/5" [3/10 

iL AC 3'N17 [D0 | 200/3" {0 | oe eee 

! | td 
| | fo a 

| | | | 
i , | 

@ | | Very dense, light brown to | | 
red-brown, fine to coarse 2 | : | 

. SAND, trace to some fine to SM | | | | | 
' + coarse gravel, some silt, ' 65 | ! | 
| ; occasional cobbles and boulders, } 6418 \p0| 165/6" |1/6 | 
7 | Me a 

| ! : po | | 

_ ped}. 
P| 0} | 
| | ' <e__ 119 |D0 |80-240/4") 3/10 | 
| ! ! ! 

: S| 
| 270 (20 po! 70-200 2 

P| 
| 5) 
: | 4A ela po! 75/2" l1y2__ , | oo | 

32.61) | 

@ 107.0 CONTINUED po 

| 786085 . awe ils Hob NO Tre Golder Associates oe ng



COOR. N115275 ft. (N35135m) 4 6 
E2269330 ft. (£691693m) BORING LOG —649-H13 SHEET ____. OF ___ 

surrace ELev. 1762.2 ft. (537.12m) provect EXXON CRAND 

DATUM _...__ USGS _MSL_——sépate startep 3/14/79 DATE COMPLETED 3/21/79 © 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH |. a rs 

5 DESCRIPTION eo] 
METER . : e|> oe HAMMER | 

FEET |@ ie g = a PER GIN. Me Zar 

° >| *= 171" {(Note 1 ins. 

6] ee CONTINUED ee S| 

107.0; 

| 175 |22 |po |44-70-105} 18/18 

| Very dense, light brown to | 

red-brown, fine to coarse 

SAND, trace to some fine to SM ©} 

coarse gravel, some silt, 

; occasional cobbles and pouneers | | - 

: “f50 | | 
! 323 D0 | 150/3" 10/3 
i | 

{ 
i 

| ! | | 

| | | | 
| | | | 

230 - 
! | ea bo oo A/a 
| | | 

pO 
| | 

42.67 — oe || po 

pe CONTINUED | po 

| e 
Job No. /86085_ _ ‘ Drawn _. jis ao 
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COOR. N115275 ft. (N35135m) - 
E2269330 ft. (E691693m) BORING LOG ..640-H13 SHEET —~—_ OF ——_ 

SURFACE ELEV. 1762.2 ft. (537.12m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© partum USGS MSL pate starten__ 3/14/79 pare COMPLETED 3/21/79 

DRILL RIG____ Oy :12B sopLLING METHOD_____ SSS Mud Rotary 

DEPTH |. ar 
9 of} 2 | METER : DESCRIPTION 2 > x | Kane ney 

FEET - > o;z;]% PER GIN. ATT. 
oD >| @}]2)F1/(Note 1) (ins. 

42.67 «CONTINUED Le ps 

140.0, | 

320 125 |po [ae-120-200] 14/18 

| | L a 
| | , oo | | 

! { ' 

Very dense, light brown to | | 
@ red-brown, fine to coarse | 

SAND, trace to some fine to ca : | | 
| coarse gravel, some silt, , 5 0 inn | SA). : 

; ; occasional cobbles and boulders. p20. 26 DO 38-100- S/16 | 

| | | | 

| ot | : 

PP 
| | | Pod | | 

' Biol | | | ! 
! 7g" | 

| | a “t__ 127 po f60-150/2) 6/9 | 
| | 

! i 
| | 

52.12 ee | : | 

171.0 CONTINUED | ! 

! po | i . 

@ | | 

Job No.___ 286085 Drown jIS 0. kL. soe "=" Golder Associates whee CB



COOR. N115275 ft. (N35135m) 
, 6 6 

E2269330 ft. (£691693m) BORING LOG —G40-H12. SHEET ——_. OF ———— 

suRFACE ELEV. 1762.2 ft. (53/7.12m PROJECT _____EXXON CRANDON TAILINGS DISPOSAL SYSTFM ___ 

Tr coMPLETED___3/21/73 © 
DATUM USGS MSL DATE STARTED ____3/14//79 DA i oe 

DRILL RIG_____voy 12B SS sCéRRILLING METHOD Mud Rotar 

DEPTH | 5 2 | 5 
a DESCRIPTION ol~« c HAMMER 

METER a ic 3 slo eee. RECATT 

FEET 1% S| @]2)1(Note 1) Kins.) 

52.12, | ___ CONTINUED P| 

171.0 | | 

255 
7 7128 DO '155-100/1", 4/7 

ee en 

| Very dense, light brown to 

| red-brown, fine to coarse | | 

| SAND, trace to some fine to SM | | | 

| coarse gravel, some silt, | | | | | : 

| occasional cobbles and boulders, ! | | 
i | 

| 200 
7 

| | J 1129 |po | 200/1"__ [0/1 © 

! | a 
: | | | | 

! | 

! ! 

| 20] 
pS | — 430 'DO |} =250/4" 13/4 

| a | 

3 
195. END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 20". (Samples 1-19, 23 and 24) 

Penetration Test - Driving 2" 0.D. sampler with 300 1b. hammer freely 

falling 20". (Samples 20-22 and 25-30) | 

786085 ‘ Drewr .. JIS Le 
Job No._W 4 YY 
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COOR. N113260 ft. (N34522m) 1 9 
E2269110 ft. (E691626m) BORING LOG G40-H16 _ SHEET! OF __ 2 

@ surFace Ecev. 1617.1 ft. (492.88m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| patum _____USGS_ MSL opti: starten 3/14/79 DATE COMPLETED _3/28/79 

DRILL RIG Joy 12B DRILLING METHOD Mud_Rotar 

3 DEPTH | =| 8 GROUNDWATER 
METER a. DESCRIPTION 0 x HAMMER OBSERVATION 

FEET | na eee WELL 
& S| @ - 1(Note 1) (ins. 

0.0 1 IAs 

Compact to dense, brown, | 
Silty, fine to coarse SAND, SM 
trace clay, organic matter 
throughout 

- 21} 2 (00 | 6-11-10 {18/12 
By — — — — — 44 PP 

sf soo} 5-7-7 _hen 

17] 4 po} 1-9-8 resis 
| | 

| 
| 

Dense to very dense, brown, | 
© fine to coarse SAND, some SM : 

fine to coarse gravel, some | 6 5 bo 12-13-13! 0/13 
silt | | 

i ! 
)30] 6 |D0 | 16-14-16)14/18 

| 

6 
| Ad : 

| “+ ___| 7 [bo |30-86/4" | 6/10 
FE 8.38 |_— ee ) , | 

e7.9 | Very dense, brown, fine to Sp | 
coarse SAND, trace silt 

} 56] 8 [D0 17-21-35] 12/12 

9.9 eee : 
32.5 Very dense, brown, fine to SP | 

coarse gravelly fine to coarse |sv 150 ! 
SAND £9 fine to coarse oAND to | 4 | 
some fine to medium gravel, ZL i | 

36-5) | CONTINUED _ _ : 
Job No.___/86085 ° Drawn —_ _jls 

Scole__1'=5' Golder Associates Checked Clee oe



COOR. N113260 ft. (N34522m) OS 2 9 

F2269110 ft. (E£691626m) BORING LOG .G40-H16_ SHEET ___© _ OF _2_ | 

suRFACE ELEV. 1617.1 ft. (492.88m PROJECT ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

paTuM ___USGS_MSL____s pate: starteo 3/14/79 _ pare compLerep —_3/28//¢ © 

DRILL RIG Joy 12B DRILLING METHOD Mud _Rotar 

® 
DEPTH |, =| GROUNDWATER 

METER |® DESCRIPTION 2 | < HANMER OBSERVATION 
FEET | a cee WELL 

o 5 | - 1(Note 1) Kins. 

Dayal CONTINUED a 

36.5 Very dense, brown, fine to >P- | | 
coarse gravelly fine to coarse SM 10l 

SAND to fine to coarse SAND,  |®° bj, , A_®'l10 po | 110/4 3/4 
some fine to medium gravel, (— 

trace to some silt, occasional on 

cobbles and boulders 

13.4] ee 

44.0 

21 {11 po | 26-49-72 |12/18' 

Very dense, light brown, Te | | 
fine to medium SAND, some y 612 P 172/6" 0/6 © 

silt, trace fine gravel, ns ee ee 
trace clay SM 

58 
| , 10! 

13. PO 68-100/4" | 6/10, 
4/19/79 11.34 

7.69 | = 

58.0 63 
mith 

: Very dense, brown, silty ° 14 DO | 63-100/4'110/301 

fine to coarse SAND, some 
fine to medium gravel to fine [&M 
to coarse gravelly fine to 
coarse SAND, some silt 

87415 DO | 30-57 |12/12 | 

20.57 
| } 

67.5 
Very dense, brown, fine to Sp | 

medium SAND, trace silt ! 
154116 [po | 55-99 {12/12 

cl . 79 an —— eee ce EL SE ee ee ee -- 

omer TLL || e 
J _ 786085 ° Draw —_jls 

sleds! Golder Associates checked AB



COOR. N113260 ft. (N34522m) 
E2269110 ft. (E691626m) BORING LOG —Gé0-l16 SHEET__3 oF __9 

@ SURFACE ELEv. 1617.1 ft. (492.88m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_MSL_so pate: startep 3/14/79 DATE COMPLETED ___3/28/79 

_ | ORILL RIG Joy 12B DRILLING METHOD... Mud Rotary 

DEPTH : ' $185 GROUNDWATER 
METER a DESCRIPTION ¥ HAMMER OBSERVATION 

FEET | E/E |E(E| ccwom [ar WELL 
” ° - 1(Note 1) Kins.) 

21.79] an S| 
ry dense, brown, tin ol | _meavum SkRo, trace Site 

72.9 : 
Loe A 

| (}! . 

-#¢ {17 |DO | 52-100/4"_ 8/10) ° 

Very dense, brown to red- SP - 

brown, fine to coarse SAND, sm {i 67 | 

trace fine gravel, trace Ale! . 

to some silt | <b 78 D0 62-105/74" 10/10) | 

| of 

a) | | || 
L f19 po #4-100/4" {10/10}. | S| Grout 

| "|e; (to surface ) 

26.67 | 8! | 
87.5 

4 a 

Log, ‘ s | 

“tO D0 69-107S" | T+) & 

mtd 
| lst | |e 

Very dense, brown to red- : A Q' Lots 

brown, fine to coarse SAND, << — [21 PO B1-100/4" flo/10. <|” 

trace silt AR, 
SP t 

Z 

12g | i 
a 6' 2e YO d " D/O f | 

— | 

Le 31.70 
, + 104.0 

108.0 Very dense, brown, fine to . Mt Bentonite 
coarse SAND, some’fine gravel, |SP H 4 Clay Seal 

© 2.61 trace silt 
a4 _ 

107.0} | CONTINUED. p CONTINUED 

Job No.__/286085 . Drawn __ _jls _ 

Scale ED) Golder Associates Checked ._ Qo __ __



COOR. N113260 ft. (N34522m) 4 9 

£2269110 ft. (£691626m) BORING LOG _G40-H16 SHEET ____ OF __=__ 

suRFAcE ELEV, 1617.1 ft. (492.88m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS MSL sé: STARTED 3/14/79 DATE COMPLETED —3/28//9 © 

DRILL RIG___JOy 12B DRILLING METHOD... Ss Mud Rotary 

: PERT =| 8 GROUNDWATER 
METER |® DESCRIPTION 2 | ~ HANMER OBSERVATION 
FEET |é EL SLE LE] cceom | ar WELL 

” ° ~ |(Note 1} Kins.) 

32.611 CONTINUED | CONTINUED 

107. ia Bentonite 
164 | 44+ Clay Seal 

Very dense, brown, fine to 10! ++ 33.53 

coarse SAND, some fine gravel, /t 133 100 64-100 qu © 110.0 

trace silt o° 
SP 50 

34.90 | - 

114. oc 

156 Z 
10! .. | 

4 [24 0 66-10074"| 8/10) | & @ 
, “Te 

Very dense, brown, fine to eT OS! Pea 

medium SAND, trace fine SP- -< =! Gravel 

gravel, trace to some silt, SM POL ag 

occasional boulders o [tr | 

“18 
a i: 

f 
| /96|25|00| 31-65 | 10 13° 

| - | 

ae 
| a | 

41.15 | a ! 

BOL | 

Stiff, brown fine SAND, some o 
silt to SILT, some fine to c 

42.54 medium sand ne | 

139.9 oe 
CONTINUED CONTINUED 

786085 . ils Job No,__/O0VO0 Drawn JIS 

Scole FD Golder Associates Checked AB



COOR. N113260 ft. (N34522m) - 4 
E2269110 ft. (E691626m) BORING LOG  .G40-H16_ SHEET _2__ OF __2 

e SURFACE ELEv. 1617.1 ft. (492.88m) PRovecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _______USGS MSL —séaaTT9E:- STARTED 3/14/79 Ss DATE COMPLETED __3/28/79 

| DRILL RIG Joy 12B DRILLING METHOD. Mud_Rotar 

® DEPTH bg 418 GROUNDWATER 
METER a DESCRIPTION a ~ HAMMER | OBSERVATION 

FEET |& e)2)2 |e) cceem | “art WELL 
@ S| a - 1(Note 1) Kins.) 

ga me | me 
me TS 5 eso sr-so-esfiig Ea Be 15 26 31-50-65 18/18) "he Gravel 

6M 

” 44.20 
od—| HO .U 

thE 

Sim 
B Pea 

: oa Gravel 
© 1M 

128 {27 IDO | 30-98 12/12) E> 
“|r 

© Stiff, brown fine SAND, some SM 2 = . 
Silt to SILT, some fine to to IS 

medium sand ML bo 47.24 
ee 155. : 

| 7. Pea 
| 7 “+ Gravel 42-16 

, 158.0 
| (Note 2) 

} 98 |28 [po | 14-26-72|18/18 
| : | 

| 

10 
Zt [29 [b0 54-100/4" 10/10 | | 

52.43 ee _. | 

172.0 | 

CONTINUED 

Job No.___286089 . Drawn dIS 
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COOR. N113260 ft. (N34522m) - 

E2269110 ft. (£691626m) BORING LOG G40-H16 SHEET ___fi___ OF __9___ 

SURFACE ELEV. 1617.1 ft. (492.88m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS_ MSL sé ATE starten 3/14/79 pare compieten_ 3/28/79 © 

DRILL RIG Joy 12B DRILLING METHOD- Mud Rotary . 

Z].[_samptes DEPTH | <| 8 GROUNDWATER 

METER a. DESCRIPTION 2 ~ HAMMER | OBSERVATION 

FEET Z w | a PER OIN Zar. WELL 
b 5 | @ t 1(Note 1) (ins. 7 

Feo a3 CONTINUED 
52.43 — — 

172.0 Stiff, brown SILT and fine SM 

to medium SAND to SILT, some to : | 

53.34 fine to medium sand ML 

175.0 

ls 
XK £ 30 115/6" 4/6 

Very dense red-brown, fine pf 

to coarse SAND, some fine 

to medium gravel, some silt, 

trace clay 
. 

, — 40-110 12/12 

59.44 

195.0) | 

| Very dense, red-brown, fine 

to coarse SAND, some silt, 

trace to some clay, trace 

fine to coarse gravel, 

occasional cobbles and 130 132 po! 29-101 . 

boulders 

62.18 _ So , | 

204.0 | 

| CONTINUED 

Job No. 286085 
w ils 

ee Teg Golder Associates | _



COOR. N113260 ft. (N34522m) 
E2269110 ft. (£691626m) BORING LOG —640-H16 SHEET__7 of __9 

@ SURFACE ELEV. 1617.1 ft. (492.88m) provect EXXON CRANDON TAIL DISP M 

DATUM USGS_M pate starteo 3/14/79 Ss pare compterep__3/¢8/79 

DRILL RIG Joy 12B DRILLING METHOD. Mud Rotary 
- | 

z 
DEPTH |. <| 5 -_ GROUNDWATER 

METER |@ DESCRIPTION e| < HAMMER OBSERVATION 
BEITER Te wl # w REC. 

FEET |e a | 3 | BLS Eee WELL 
o 51 a + 1(Note 1) l(ins. 

ad CONTINUED — 
204.0 a OO ] 

v0 
195.33 foo ao-52-"g" |16/16 

Very dense, red-brown, fine 
to coarse SAND, some silt, 
trace to some clay, trace SM 

fine to coarse gravel, 
© occasional cobbles and 

boulders 

34 [po 172-100/2"| 8 

| | | 
| 

| 
| 

142) 35 |p0 |38-42-199| 16/16 : 
| 

71.63 | 
Very dense, d-b 

235.0 coarse gravel ly Pie to one rse Sr | 
SAND, trace silt to fine to SM 
coarse gravelly fine to coarse | to 

72.85 SAND and SILT ae SM 

@ 239.0) CONTINUED. 

Job No.__/86085 ° Drawn — jis a 

Scale "=5' Golder Associates Checked ee



COOR. N113260 ft. (N34522m) | a 9 

£2269110 ft. (£691626m) BORING LOG _S40-H16 SHEET __~___ OF _ = 

SURFACE ELEV, 1617.1 ft. (492.88m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _______ USGS MSL spate: starten___3/14/79 ss parE COMPLETED 3/28/79 © 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH | =| 8 GROUNDWATER 
METER |@ DESCRIPTION e| x HAMNER | OBSERVATION 

. ot wv ” . 

FEET |é Ee; ETE/E| cceem | ar mn 
° | >| ° F {(Note 1) fins. } 

; ~ 6'436 115/6" 6/6 | 
639.0 A Ss A A | 

Very dense, red-brown, fine SP ! 

to coarse gravelly fine to SM : 

coarse SAND, trace silt to to | 

fine to coarse gravelly fine ) 

to coarse SAND and SILT SM 

90 

| 
90 © 

79.86) _ i : 

262.0) 
i Green-gray, weathered, Drill 
| metavolcanic TUFF Cuttings | - 

81.69 | (Note 2) 

268.0 END OF BORING | 

NOTES 

1. Penetration test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
falling 25". (Samples 2 - 36) 

2. Rock core barrel and drilling rod left in borehole at 158.0 ft. (48.16 
to 268.0 ft. (81.69m). Borehole caved to 153.0". (48 16m) © 

786085 . jls 
Job No... = ~~~ Drawn __ PO 

Scole_ | =D Golder Associates Checked _ OD __



COOR. N113260 ft. (N34522m) 
E2269110 ft. (E691626m) BORING LOG G40-HI6 SHEET 9 or ___9 

e SURFACE ELEV 1617.1 ft. (492.88m) ppoyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___ USGS MSL pate: starten 3/14/79 DATE COMPLETED ___3/28/79 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

NOTES (continued) 

3. Elevation of top of protector pipe, 1619.5 ft. (493.61m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. | 

DATE | 4719/79 | 11/12/79] 7/26/80 [| 9/10/80 [ ss—iod|T CwdCSC~“t‘C‘C;™S™C~C~S:' 
[DEPTH (m) | 17.34 [| 17.01 [ 17.22 [ 17.25 [| [| [| i| 
[DEPTH (ft.)| 56.9 | 55.8 [ 56.5 | 566 [| [| | | 

786085 Job No. _.-~~~=~ . Drawn J FF Sete INES Golder Associates checked EB



COOR. N105930 ft. (N32287m) ] 8 

£2269650 ft. (£691790m) BORING LOG —G40-He7 SHEET __! OF _ 2 

SURFACE ELEV. 1602.1 ft. (488.33m) PROJECT __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATuM _____USGS_ MSL «(DATE STARTED 12/11/79 DATE COMPLETED _Le/20/79 _ © 

price rio__voy 2B) DRILLING METHOD Mud Rotar 

DEPTH) & a1 8 GROUNDWATER 

METER|@ DESCRIPTION | x HANMER | OBSERVATION 

FEET |% (SIE |e] seo | art WELL 
© 3 | 2 -|(Note 1) |(ins.}) 

0.0 
Compact, brown, silty, fine 1 IAS 

to coarse SAND, trace fine SM 

to coarse gravel to fine to 
coarse SAND, some silt, trace 

fine to coarse gravel 

[13] 2[oo| 7-5-8 |i8/18 

: | 26{ 3 [po | 7-11-15 |18/18 

Dense to very dense, light 
brown to brown, fine to 

coarse SAND, trace to some 

fine to coarse gravel, trace 
e 

to some silt, occasional ga | 4 30-36-52 (18/18 

cobbles and boulders 88 rT 30-36 | 

[87 | 5 po | 28-41-46 [18/18 

93] 6 po | 20-33-60 118/18 

8.38 | 
27.5 

Very dense, brown, fine to 158 

coarse SAND and SILT, trace SM ple 

clay Ae 1.7 Do 68-100/5" 10/11) 

9.9] 

32.9 See next page 

0 ee 

ey CONTINUED i 

_ 1786085 
D _ jis 

eT sS Golder Associates mrecned  Mkh



COOR. N105930 ft. (N32287m) 2 8 

E2269650 ft. (E691790m) BORING LOG .G40-H27 SHEET ____ OF __-__ 

SURFACE ELEV. 1602.1 ft. (488.33m) PRovEcT __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM ss 

© patum ____USGS_ MSL sé: STARTED 12/11/79 DATE COMPLETED __1 2/20/79 

DRILL RIG___JOY 12B DRILLING METHOD Mud Rotar 

ar DEPTH| 5 118 GROUNDWATER 
METER|* DESCRIPTION 2 ~ HAMMER | OBSERVATION 

FEET |é eV ETE eee [are WELL 
” -;° - | (Note 1) Kins. 

ge alas --e<e ea AO"? 8 |p0 163-100/4 R/1C 
34.5 Ae 

| 25 

Very dense, brown, fine to 6" 125/6" | 6/6 
medium SAND, some silt to Se 
fine to coarse SAND, some 

Silt, trace fine to coarse 

gravel | 
. 162 

9" 110 62-100/3" 

| rm | | | 

© 148 
OO" WW] 48-100/4"! 6/10 

te | | | ld 

1/7/80 15.94 

+ 52.3 

4] 

NO" W112 41-100/4" 110/10 

TT 

16313 [D0 6-53-110/18/18 

9,05 ees es 

9 152 

Very dense, light brown to Sp I" 
brown, fine to coarse SAND, tobe 114 [po 62-100/5" (11/11) 
trace to some silt, trace Sp 
fine gravel to fine to coarse SM 
SAND, some fine gravel, trace 

, silt 

eft comme 
786085 ‘ i] b No.___/00U6) {1s Sled N=5 Golder Associates prown ——~ 

cale__ EY Checked _ KA



COOR. N105930 ft. (N32887m) 3g 
£2269650 ft. (E691790m) BORING LOG _G40-H27 SHEET __~____s OF _ 

surrace ELeV, 1002-1 ft- (488.33m) poo jecy EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _..._USGS_ MSL sé STARTED 12/11/79 DATE COMPLETED 12/20/79 © 

pric RiG_YOY 12B sé RILLING METHOD Mud Rotary 

ar 
DEPTH! 6 3] 8 GROUNDWATER 
METER| & DESCRIPTION e| > HAMMER OBSERVATION 

FEET |@ EP ETE] ees Aare WELL 
” >{° - 1(Note 1) Kins. 

aa me 69.5 FO _ 
HBF |15 [D0 [35-85-14 /14/16 

30 
"116 po} 30/0" | 0/0 | 

Very dense, light brown to , 
brown, fine to coarse SAND, a p27 po B5-85- "Sy 15/17] 
trace to some silt, trace Sp 
fine gravel to fine to coarse SM 
SAND, some fine gravel, trace 03 @ 

silt 6" 18 po | 103/6"_| 5/6 
=-1T | |. |__| 

Boulder noted at 75.0'-76.7' 

62 
, |" 

At 15 pO b8-10475" |lo/1L 

160 
|! 

an 

- Z¥> [20 D0 60-100/5" [10/11 

157 [21 po | 53-104 1/10/12 

- 31.39 _ a 

- m) | CONTINUED - 

786085 . Jis Job No, __._-7 = ~~ Drawn 

scale 7825! Golder Associates nenveg hate



COOR. N105930 ft. (N32887m) 
E2269650 ft. (E691790m) BORING LOG G40-H27 SHEET_4 oF __8 

SURFACE ELEV.1602.1 ft. (488.33m) proyecr__ EXXON CRANDON TAILINGS DISPOSAL SYSTEM . 

@ DATUM —____USGS MS] = DATE STARTED 12/11/79 ss DATE:- COMPLETED 12/20/79 

DRILL RIG___YOy 12B DRILLING METHOD. —sss—is—“C;CsCSMud:«SRODAYY 
oe 

DEPTH] & < 6 GRQUNDWATER 

METER] © DESCRIPTION 2 ~ HANMER | OBSERVATION 
FEET | ey SE) e] teen [ar 

” >; ° - 1(Note 1) (ins. 

a ad CONTINUED S| 
103.0 nn 

Very dense, light brown to 135]22- 38-55-80 |16/18 
brown, fine to coarse SAND, * W395 }22 Do [38-55-80 16/18 
trace to some silt, trace . . SP 
fine gravel to fine to coarse SM 
SAND, some fine gravel, trace 

| silt | 

HOs,[23 {D0 [34-68-81 17/77 

38.1] | ee | 
125.C | 

05 Very dense, brown, fine to = , 

coarse SAND, some silt, cpp 08/5” t 5/5 
trace to some fine to coarse 
gravel 

41.61 eis 

ey CONTINUED - 

Job No. 786085 ° Drawn j]S 

Scole__ I =5' Golder Associates Checked _ LUA



COOR. N105930 ft. (N32887m) 
5 3 

F2269650 ft. (£691790m) BORING LOG —G40-H27 SHEET__°___ OF _°_ 

SURFACE ELEV. 1602.1 ft. (488. 33M) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum ____USGS_ MSL «(DATE STARTED 12/11/79 ___ pate compceteo___12/20/79 © 

DRILL rig voy 1@B  CRILLING METHOD — Mud Rotary 

METER| @ DESCRIPTION 2 |< Hamner | OBSERVATION 

FEET |e e)E |) e| Mek fe we 
5 5 | a - | (Note 1) |(ins. | 

CONTINUED | 
ull __ ae 

| 

136.5 

100 | 
A" 125 100/4" 3/4 

CC  THUFUC4u___ 

100 
QP 

5"126 [D0 | 100/5" | 5/5]. crout 

Very dense, brown, fine to = > (to surface) ©} 

coarse SAND, some silt, | / 

trace to some fine to coarse ' a | gy. 7 

gravel 
‘y 8 1 od 

re] 154.0 
| it ~{|Bentonite 

+41 of Clay Seal 
++{ + f\ : 

o,) o 157.0 

fel 
i Oo Cc) 

27\D0; 40/0 0/0 1 = 

- ~1Pea Gravel 
“ 3| 

| & 
ic 

50.90 a __ z _- 

167.0 . CONTINUED 
CONTINUED 

Job No. 786085 _ 
e 

Drawn i] S © 

Scale TW 25! Golder Associates sn PKR



COOR. N105930 ft. (N32887m) | 6 

E2269650 ft. (E691790m) BORING LOG G40-H2/7 SHEET __°___ or _8 __ 

SURFACE ELEV. 1602.1 ft. (488.33m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTuM USGS MSL sé: StarTEp____12/11/79 spate compceteo__lé/20/79 __ 

orict rig_YOY 128 opitLiNG METHOD _Mud Rotary _ 

o] 
DEPTH | & a| 8 GROUNDWATER 

| FEET |& L| & ef] ee Pare WELL 
° ° - | (Note Lo 

CONTINUED 50.901 CONTINUED _ | NTIN 

167.0 0 to w 

100 ts x|Pea Gravel 
"128 100/5" | 3/5 |) of ., | 

eee = 5 

*o| — 171.0 
| | 

Very dense, brown, fine to ° ~ 

. coarse SAND, some silt, SM 02)@ 

| trace to some fine to coarse of Pea Gravel 

gravel | ma 

“Ie 
5 

| 67 ell]. 
8" 129 DO | 90-77/2" | 7/8 | ej—Tc - 

Se a: , 56 17 

@ 7 4,2 181.0 
"oe "| Pea Gravel 
co 4), J i(to bottom 
Ye » lof boring) 
6 , Cc os 

100 

57.91 Z 1" 330 D 100/11" | 1/1 

190.0 a 

Very dense, brown, silty, 
fine to coarse SAND, trace SM 

fine gravel 

60.35 ee 

| CONTINUED / 

© 786085 . wy jls 

wesle TES" Golder Associates On PRE 
cale_ Checked ft )



COOR. N105930 ft. (N32887m) a, | 

2269650 ft. (E691790m) BORING LOG _S40-Hé/ sHEET_/ __ or 8 __ 

SURFACE ELEV. 1602.1 ft. (488.33m) peo ject __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS_ MSL sé: STARTED 12/11/79 DATE compLeteo___l2/20/79 @ 

DRILL RIG___VOY 12B  CéRLLING METHOD __Mud Rotary | 

‘ | 2 ' [SAMPLES | 

DEPTH) =| 8 GROUNDWATER 
METER | © DESCRIPTION el >| HAMMER | OBSERVATION 
FEET | a} 2 ew] stows [arr WELL | 

a | | S| a + |(Note 1) |(ins. | 

6o.3el | CONTINUED a 

198.0 06 5.5" 

Very dense, brown, silty, p a EAT 
fine to coarse SAND, trace SM 

fine gravel 

6? 48 

205.0 
| 

100 
5" 132 1000/5" 5/5 : 

nee 

Greenish-gray, highly 

weathered to weathered 

metavolcanic TUFF 
| 

J 33 100 Ais Ase 

a  _—eee 

70.71 ee 

Py CONTINUED c 

Job No,_____/86085 . rawn______ jls © 
Sool MSS Golder Associates ae LLEKE



COOR. N105930 ft. (N32887m) ; | 
E2269650 ft. (E691790m) BORING LOG _640-H27 sHeet_© or _8 

SURFACE ELEv. 1602.1 ft. (488.33m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum —___YSGS MSL spate startep___ 12/11/79 spate compceten___12/20/79 

DRILL RIG___JOy 12B DRILLING METHOD Mud Rotar 

3 DEPTH | & 513 GROUNDWATER 
METER | DESCRIPTION e| > HAMNER | OBSERVATION 
FEET | EL ETE | Bors (of WELL 

” >}° - 1(Note 1) l(ins. 

Don al CONTINUED a 
232.0 —_ a 

Greenish-gray, highly 
weathered to weathered 
metavolcanic TUFF A 35 40/0" 0/0 

Drill 
@ - |- |Cuttings | - 

76.2 po 

250.0 END OF BORING 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
falling 24". (Samples 2 - 35) 

2. Elevation of top of protector pipe, 1604.0 ft. (488.91m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

[DEPTH (m) | 15.94 | 16.00 | 16.00 { 16.03 |  =#[ sf 
52-5 | 52.5 | 52.6 | [| jf 

786085 : jis Job No. Drown VY 
PTB LYK SS Scale =D Golder Associates nrecneq PRL



COOR. N113810 ft. (N34689m) 
; 

2270150 ft. (£691943m) BORING LOG G40-Jl)_ SHEET —]__ of —¢_— 

SURFACE ELEv. 1603.6 ft. (488.79m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _.__USGS MSL «(ATE STARTED 3/2/79 ____ DATE COMPLETED___3/2/79 © 

DRILL RIG_____ Joy 12R -________ DRILLING METHOD....___Mud Rotary 

aT DEPTH |. <| 9 GROUNDWATER 
a DESCRIPTION 71 ¢ OBSERVATION 

ic z Ww BLOWS ATT 

FEET |¢& =| 6 O | PER 6IN, 

” S| © 1(Note 1) Kins. | | 

0.0 1 
Soft, brown, highly organic, PT : 

clayey SILT and PEAT 1 {AS ro | 

b “1 
| | i a 

"$0 - 21410 Push | 

Compact, gray-green, fine SM | sfool as-8 [rane | 

to medium SAND, trace to M1 13] 3)D0| 3-5-8 | bé/tg? 

See erayeareen atte {ct Sibalnteoo Ya, Grout 
clay with trace fine sand | | DO} 10-9-7 9/18 1 

| | | Pep 
| | | a 

| ie 
4.88 he ae i > ag tt te e 

| ! | Sie 
| | 51/TO!} Push 30/30 3% 

: aes AP 
| a 

| | ] LA | 
ze 6 IDO! 3-4-5 18/18 |: 

Soft to stiff, gray-green, OL apap | 
| SILT, some clay La : 

| | | | 
| 4: | Tiel zlool 35-7 lene * 

| ! Srl 8.23 
! ro 27.8 

_ 8. 84 ac nn I> ~ Bentonite 

29.0 Dense to very dense, brown, a Clay Seal 

fine to coarse SAND, some 76} 8 bo: 7. 

fine to coarse gravel, some sm | 76 " Je/1er 9.7 

silt to fine to coarse gravelly — 7F oy A 

10.21 __ fine to coarse SAND, some silt a Gravel . 

33.5 | 

CONTINUED CONTINUED 

| 

7 @ 
Job No.__/86085 ___ | : Drawn Js ——_.-__- 

Scale ED Golder Associates Checked AB Ce



COOR. N113810 ft. (N34689m) a 0 0 
F2270150 ft. (E691943m) BORING LOG —G40-W15. SHEET__© of __% _ 

SURFACE ELEV. 1603,6 ft. (488.79m) provect EXXON CRANDON TAIL 

© paTuM ____USGS_ MSL pate: StaRTED 3/2/79 DATE COMPLETED__3/2/79 

DRILL RIG Joy 12B DRILLING METHOD. Mud Rotary 
. 

oO 
. 

DEPTH |. Z| 5 GROUNDWATER 
METER a DESCRIPTION oltle HAMMER OBSERVATION 

. WwW uJ . 

FEET |é EE )E/2| cee tm [ar we 
” >; 7771" (Note 1) Lins. } 

So CONTINUED CONTINUED 
10. ] nr ee ee 

‘Td ~~ 
12 [apm 33.5) 
le cioet Pea 

52] 9 foo 30-30-22 |10/18F , “J Gravel 
le, jae 11.28 
‘I Pea 37.0 

Dense to very dense, brown, 0 = Gravel 
fine to coarse SAND, some i 
fine to coarse gravel, some SM Eg | 
silt to fine to coarse gravelly 98 fio bo bo-28-70 10/18}- (Se v 4/18/79 12.6 
fine to coarse SAND, some silt BS ~ 41.4 

kes 
ce 

| 44 11 po 68-24-20 |6/18 17-\o Fi 

: ! foe: Pea 
| ! , ! oye, Gravel 

| a Coe | od. 3 pet fe 
15.70) | | $48 fi2 po | 19-56-92 aig ee et 

31.5 END OF BORING | 
NOTES 

1}. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 3, 4 and 6 - 12) 

2. Elevation of top of protector pipe, 1605.6 ft. (489.39m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

[DATE | «4/18/79 | 11/11/79] 11/12/79| 6/12/80 | 7/26/80 | 9/10/80 | 
[DEPTH (m) [| 12.62 | 12.22) | 11.73 {| 12.16 | 12.25 [ 12.31 | 
DEPTH (ft.)| 41.4 40.1 38.5 | 39.9 | 40.2) | 40.4 | 

yop No, — {80085 Golder Associates pecan — SS 
Scale__| =o Checxed Fe __



COOR. N111140 ft. (N33876m) 
1 3 

F2269905 ft. (£691869m) BORING LOG G40-J20 SHEET ______ OF __—— 

SURFACE ELEV. 1629.7 ft. 496 .72m) proyect __EXXON CRANDON TAIL] 

DATUM —CSGS MSL sé aE starten __//10/80 DATE compceteo___1/14/80 . } 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar | 

' ZT. [___SamPces 
4 oO | 

ever = DESCRIPTION ots an 

f. ~ 
WwW ” . 

Tees 
z g : PER GIN. Za T. 

@ 
(Note 1) {(ins. | 

0.0 

Compact, brown, silty, 

fine to coarse SAND, trace SM 

to some fine to coarse cis] = f= 

gravel 
SS A RS NS 

[14] 2[oo| 3-5-9 |iesig 
2.29 ee 

7.5 

| [hel shoo] 5-8-8 [re/19 

Compact to very dense, brown, qi 

fine to coarse SAND, some | 69| 4 [po 16-26-43| 8/18 © 

fine to coarse gravel, trace 
| 

to some silt to fine to 
coarse SAND, trace fine 
gravel, trace silt 

n11] 5 bo’ 20-44-67 {16/18 

[| 6 po | 26-49-35 |18/18 

8.38 
27.5 

Very dense, light brown to 

| brown, fine to medium SAND, 120] 71 35-85 112/12 

Some silt to fine to coarse SM Do lefhe 

SAND, some silt, trace fine 

to coarse gravel 

10.52 ee 

al CONTINUED - 

Job No.__/86085 
; Drawn © 

Seale U'=5. Golder Associates yaa



COOR. N111140 ft. (N33876m) 
2269905 ft. (£691869m) BORING LOG .G40-920 SHEET _& of 3 

SURFACE ELEV, 1629.7 ft. (496.72m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum _______USGS_ MSL sae startep _1/10/80 DATE comPLeTeo —__1/14/80 

DRILL RIG Joy 128 DRILLING METHOD Mud_Rotar 

: ar 
DEPTH) 2 DESCRIPTION a e HAMMER 
METER] & wl g w {| Blows {REC 

FEET |& =| 93 0 | PER 6IN. ATT. 
D : : 5 | a + 1(Note 1) (ins. 

10.52 e_e_- Tilt | 
34.5 ~ 

Very dense, light brown to 145| 8 loo. 27~-55-90118/18 
brown, fine to medium SAND, 
some silt to fine to coarse SM 
SAND, some silt, trace fine 
to coarse gravel 

| 79} 9 [po 20-32-47 |15/18 

42.5 re 
30 

AO" 110 30-100/4"| 8/10 

| a | | [| 

9° 111 PO B4-100/3" 
Ar 

Very dense, brown to light 
brown, fine SAND, trace 
Silt to fine to coarse ) 

AND, ) | 
eee ait yO" [12 po b2-100/4" [10/10 

| ae | | {| 

0" 113 A7-100/4"| 8/10 

aj | [| [| 

Bn 14 6-100/2"| 8/8 
aT | | [| 

20.42 8 

ay CONTINUED ; 

Job No.__286085 
° Drawn —Jis_ 

Sole AN=5 Golder Associates nnned KE.



COOR. N111140 ft. (N33876m) | 3 
F2269905 ft. (£691869m) BORING LOG .G40-J20 SHEET 2 oF _3 

SURFACE ELEV. 1629.7 ft. (496.72m) PROJECT TAILINGS DISPOSA 

patum ______ USGS MSL sé: STARTED __1/10/80 DATE comMPLETED___1/14/80 © 

DRILL RIG Joy 128 DRILLING METHOD.___Mud Rotary = 
oS 

gp DEPTH| 5 $18 
METER| © DESCRIPTION a} HAMMER | 

— ® B . 

FEET |¢ eye |E|E) cteem | Are 
” -}|° -1(Note 1) Kins.) 

20.421 CONTINUED | 

67.0 — 

Very dense, brown to light Sp 
brown, fine SAND, trace to 
Silt to fine to coarse 109 415 | 35-74 110/12 

| SAND, some fine gravel, a D0 l 

~ fd. 
23.16 136116 po | 41-95 {10/12 

76.0 END OF BORING 
HOLE GROUTED AT COMPLETION 

yores @ 
1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 16) 

Job No,__/860 
®@ 

we s5 Golder Associates OO” nea



COOR. N115130 ft. (N35091m) 640-K13 y : 9 
E2270885 ft. (£692167m) BORING LOG SHEET __!___ OF __¢ 

| surFace ELev. 1600.9 ft. (487.97m) proyect EXXON CRANDON TA 

© patumM USGS OMSL opaTte startep 3/1/79 pare compieten __3/1/79 
DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH ' < 8 GROUNDWATER 5 3| ¢ OBSERVATION METER |®@ DESCRIPTION al |e HAMMER 

o S| @2}2z{{(Note 1) (ins. 

Fiberous, brown organic matter [PT] - | 1 [AS —-},) | (Note 2) 
| ] .0| 

. | : 

| | | 
a 

Loose, green-brown, fine to ne 
coarse SAND, some silt om” - c 22/3 , 

; corpo e. Grout 
é 

ee 
sta bo 3-3-2 18/18, 

|| | a; 
| | t 4.27 ! - 

4.0 OO a 

ery so » Qray-green, Sil y ] 5 IDO 11/121 12° 18/] i foe 
CLAY, trace fine sand (thin ;CL ; » foo hve m 4 / o o 

| seams of fine to medium sand) | : ! Pe: S 

tii. |. Ez 6.10 
6.71 — | de PO FOP Push 124730 > & Bentonite 
22.0 | 

a Clay Sea | 

| | | te 
| : , : ls 7.6 
— ¢ t to dense, brown | i 3 95 n0/1Q 25.0 ompac ; | 7 DO | 10-23-17:18/18 °- 2: | to gray-brown, fine to MoM Coc ef ee 

| medium SAND, some gravel, | | oe 
| some silt | es Pea 
| | ne Gravel 

af 

39} 8 0 | 13-18-21 )12/18*.. 

10,36 oe [ee } 
| CONTINUED | | CONTINUED 

786085 jls Job No._W == . Drawn ov. ae 

Scale__}'=9' Golder Associates Checked BB oe



COOR. N115130 ft. (N35091m) 2 

2270885 ft. (£692167m) BORING LOG 40-Kl>_ SHEET —& _ oF _¢ 

SURFACE ELEV. 1600.9 ft. (487.97m) provecT. EXXON CRANDON TAILINGS DISPOSAL SYSTEM : 

patum _____ USGS MSL sé stanteD 3/1/79 spare comptetep 3/1/79 © 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH 5 si S : : GROUNDWATER 

METER = DESCRIPTION o| > HAMMER REC. OBSERVATION 

FEET |¢ e 3 a PER 6IN. 7a WELL 
| & >| 2 - 1(Note 1) Kins.) | 

10.46 CONTINUED S| CONTINUED 30.36 

34.0 a To TC 8H. 

| 19] 9 |[D0. 10-10-9 |12/14°,| = 
“Sg. ¥ 3/20/79. 11.43 
0 = 37.5 

Compact to dense, brown | ee 

| to gray-brown, fine to SM ° Fo Pea 
medium SAND, some gravel LES Gravel 
some Silt } 15]10 DO| 10-6-9 | 8/18 AM 

> ~~ ce 
fee 

| | lhe 13.4] 
! | . _| it+444+- 44 .0 

| ! pone SL bb oe 

! | 35/11 'DO | 17-20-15) 8/18 Niaaeee 

| | | po he Bentonite 

! | | ia+¢42441 Clay Seal | 

- | | , : : : jt4¢4.44 © 

} ; 4100 a | +t tis 4| 

Pigg2h 2 DO} OOD" fT 
90.25 END OF BORING 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 lb. hammer freely 

falling 25". (Samples 4, 5 and 7 - 12) | 

2. Water ponded on ground surface, 4/18/79. | 

3. Elevation of top of protector pipe, 1603.8 ft. (488.84m). | 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DATE | 3/20/79 _] 11/11/79| 11/iz/79[ 9/10/ao [| STC 

peerciey | tneas [o.se [ower [gouges [PP 
DEPTH (ft.)|37-5. | 34.0. | 35.0 | 35.6 | | | J | 

Job No _/86085 Drawn _ JIS. 

Scole_ 19) Golder Associates Checked _. WS an



COOR. N111060 ft. (N33852m) P| 
E2271025 ft. (£692210m) BORING LOG .640-L19 SHEET __'___ OF ___t__ 

surFace ELEV. 1671.3 ft. (509.42m) proyecr____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTUM ______USGS MSL pate startep 3/17/79 DATE COMPLETED __3/20/79 

DRILL RIG Mobile B-6 DRILLING meTHop________-Mud Rotary 

D z ne $13 REMARKS 
METER . DESCRIPTION o > re HAMNER 

| @ | - | > | 71° |(Note 1) Kins.) 
0.30 Topsoil and rootmat _ 

1.0: 

11] 1 foo | 17-19-52) e/i8 
| | | a 

2|D0} 9-9-8 {12/18 
| | 

Compact to very dense, red- | 
| brown to brown, fine to | 13] 3 [po | | 
| coarse SAND, some fine to smi 13] 3 8-7-6 [12/18 
| coarse gravel, some silt, ; | | | 
) trace clay | ! : 

| | | 
eo; | Lala bo! o-10-11 oe | | DO | 9-10-1) | 10/18, 

- | | PO 
| | pt 

| | 
| | 
| | 5 (D0 | 22-23-20!5/18 | 
| , 

po —+— 
: | 6 'DO | 20-21-22'9/18 | 3 
i i | ! 

| | 
p pe 

: | 7 

: 104] 7 bo. 34-49-55 |12/18' 
9.91 oe , 
32.5 | 

| CONTINUED | 
3 | | 
| | 

Job No.__/86085 . Drown JIS 2 Le. 

Scole__1"=5' Golder Associates ce GR



COR. N111060 ft. (N33852m) cueet 2 or 4 
F2271025 ft. (£692210m) BORING LOG G40-L19_ oO 

surFace ELEV. 1671.3 ft. 509.42m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED —_3/1//79 DATE COMPLETED 3/20/79 @ 

DRILL rig... Mobile B-61 Ss DRILLING meTHOD.___Mud Rotary SS 

DEPTH |. Z| 5 [SAMPLES REMARKS 

vara a DESCRIPTION 2 ~ HAMMER | 

FEET. 
u| 4 a eee ew. “art. 

| o 3 | ® - (Note 1) {ins.} 

9.91 CONTINUED p 

32.9 
| 

yr 

| bi8| 9lpo| 387-131 | 8/12 
| | 

| | | 

| 20 | 
! OH10 (po |. 200/4" (4/4 

eee emer 

| 

| ) -_ ! | @ 

2 - fiat 
| ' Compact to very dense, red- : Fog DO '71-100/3"|7/9 

| brown to brown, fine to I Co 

- coarse SAND, some fine to SM | ! 

/ coarse gravel, some silt, | | | 

| trace clay | 

100] 
| A 32 00 | 100/3"__ 3/3 | 

| : | I 

| 
| | | : 

| | figs {13 [po | 59-104 [9/12 | 
: | i 

| | 189 | 

| VW | 

| —¢ 114 (D0 189-100/4", 9/10 | 

20.42] | oe | | 

67.0 | | CONTINUED | 

e 
Job No. 786085 G Id A ociates Drawn __ jls a 

Scale ___ | "=5. Order SS Checked FB —



COOR. N111060 ft. (N33852m) 7 3 4 
E2271025 ft. (£692210m) BORING LOG__G40-L19 SHEET oF __"__ 

surrace ELEV. 1671.3 ft. (509.42m) proyect__—s——S EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

© paTumM _....__USGS MSL opate: startep__3/17/79 Ss DATE -COMPLETED___3/20/7° 

DRILL RIG... Mobile B-6]1 ———spprituinc metHop_____ Mud Rotary 

DEPTH | | REMARKS 
METER a DESCRIPTION 0 ~ c HAMMER | 

FEET |& el 2/2) 2) een [art 
5 5] @]z/* \(Note 1) {ins.) 

20.42 CONTINUED ps 
67.0 | _ 

193[15 {oo \61-81-112/ 9/18 

Compact to very dense, red- ia 

brown to brown, fine to 

coarse SAND, some fine to SM rst he. 69-60-91 | ' 

coarse gravel, some silt, | o1 16 po 69-60-91 9/18! 
trace clay : — | 

| poo} | ! 
: ¢ 317 |DO ; 200/73" 0/3 

@ | | | | 
| ! i | | 
| ' poo} | | ! 
| mo ale | | | 
! | <# 178 [D0 1102-100/4" 10/10 
| ! po | 

26.82 a ee 
88.0] | : | 

| | | 

! | <@___ 119 0 7 20076" 676 
! | : | 

. Very dense, brown, fine to | , | i 

' coarse SAND, some silt, [SM 2 | | 
' trace fine to coarse gravel p | 
| , | A 6420 [D0 | 212/6" 16/6 | 
! | ee 

| | | | 

Ld | 
| : AZ 42 Do | NO/4" ta/a | 

| $f  —_ 

30.94 | ee | 

@ 101.5] | CONTINUED | | 

Job No,___/86085 Golder Associates Drawn JIS ee 

Scale__ J "=5' Checked 43 _.



COOR. N111060 ft. (N33852m) | 4 4 
F2271025 ft. (£692210m) BORING LOG S60-Ll)__ SHEET ——____ OF ____ 

SURFACE ELEV. 1671.3 ft. (509.42m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL paTE started _3/1//79 DATE COMPLETED 3/20/79 © 

orice RIG... Mobile B-61 —s priLLinG METHOD Mud Rotar 

DEPTH arn 5 | S| 8 : REMARKS 

METER a DESCRIPTION 2 > ce HAMMER REC | 

FEET | § ce; EYE |e) otetm | art 
” >; °% = {1 (Note | in 

1 oa) CONTINUED S| 
OT.5! TO 

Very dense, brown, fine to 230 

| coarse SAND, some silt, SM) 6422 D0; 230/6" 

| trace fine to coarse gravel | pL 

| 

| | | | 
| | 

; e 
| ! | | i 

| | | 
p | | 6423 foo | 212/6" 16/6 

36.73] 4 — } ee 

120.5 END OF BORING 
HOLE GROUTED AT COMPLETION 

| NOTES . 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 5-23) 

Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 20". (Samples 1-4) 

Job No —__/86085 : Drown _ jis... _- ® 

Seated "=O! Golder Associates CrecK«ed 3B __



COOR. N108920 ft. (N33200m) . : 

F2271065 ft. (£692222m) BORING LOG _40-L23 sHeeT | __ or 3__ 

SURFACE ELEV, 1639-3 ft. (499.65m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© pATUM ________USGS_MSL__ = CéDATE «STARTED 1/14/80 DATE COMPLETED 1/15/80 

DRILL RIG Joy 12B DRILLING METHOD_______
 Mud Rotary 

S$]. [._—sampces 
DEPTH|5 <| 5 GROUNDWATER 

METER a DESCRIPTION ott HAMMER OBSERVATION 
: e: ud . 

FEET |§ eS }Ele] een [ar Went 
” | >} ° ry Note 1) Kins. 

p-[rpsf = | 
ee ee ee ee 

7 | 2 po | 7-7-10 [18/18 

Compact to very dense, red- nm 

brown to brown, fine to | 13D 15-26-40 
coarse SAND, some silt, 66 D0 [18 

trace fine to coarse S 

gravel to fine to coarse 

SAND, some fine to coarse 

gravel, some silt, occasional 

© to frequent cobbles 1091 4 [po | 26-83 {10/12 

133] 5 [po | 28-54-79 |17/18 

114 6 [00 | 31-52-62 [18/18 

113] 7 [DO | 46-67 {10/12 

117] 8 |DO}| 32-85 [9/12 

em. conTINED rE tit ot 
786085 _ . jls 

tes! Golder Associates eM th 
cale 

Checked )



COOR. N108920 ft. (N33200m) oo 9 3 

£2271065 ft. (E692222m) BORING LOG .640-L23 SHEET“ __ oF > __ 

SURFACE ELEV, 1639.3 ft. (499.65m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _..___USGS_ MSL so ate: startep __1/14/80 DATE COMPLETED 1/19/80 @ 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotary _ 

DEPTH] & a ° GROUNDWATER 

METER] = DESCRIPTION e| < HAMNER | OBSERVATION 
EET | el; eel ea) See ar WELL 

S| a © |(Note 1) Kins. 

a CONTINUED po 
al CONTINUED 

147 
7g" 47-100/3"!| 6/9 

ae | | | 
Compact to very dense, red- 

brown to brown, fine to 
coarse SAND, some silt, 
trace fine to coarse SM | 
gravel to fine to coarse 
SAND, some fine to coarse : 
gravel, some silt, occasional 142 |10 [Do 29-59-83 | 18/18 : 

es fo 
140/11 po | 52-88 110/12! © 

16.76 fo 

55.0 | 98 fi2 Po | 31-67 

Very dense, light brown to Sp ab bcc. | 
brown, fine SAND, trace J O" [13 PO #3-100/4" | 8/10 
silt to fine to coarse SAND, ep --—}-_-+_ + 
trace silt 

SM 

42 
JL 14 po 42-100/4" | 7/10 

- | | | mL 
20.27 ee 

66.5 
CONT INUED 

___ 786085 . Drawn lS ® 
oe Ts Golder Associates oreened KE



COOR. N108920 ft. (N33200m) 
3 

E2271065 ft. (E692222m) BORING LOG —_G40-L23 SHEET_> of _3 __ 

suRFACE ELEV, 1639.3 ft. (499-65) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM ____ 

© DATUM _______USGS_ MSL ——s—séaE: stARTED 1/14/80 _ DATE COMPLETED 1/15/80 

DRILL RIG Joy 128 DRILLING METHOD... Mud Rotary = SSS 

DEPTH |5 s| 8 GROUNDWATER 
METER |% _ DESCRIPTION 7 el> HAMMER | OBSERVATION 

err |g Eye] Efe| “Bere |reomn) WELL 
” >| ® * 1(Note 1) {(ins. 

20 | CONTINUED | 
7] 

5] ‘|e | Grout 
J" {15 51-100/3"| 6/9 |’ -t- {to surface) 

a ft [ [|] PT 91.64 

++ . 71.0 
+t Bentonite 

t+ 7 Clay Seal 
124 ice 22.56 

Very dense, light brown to gr ple 74-50/2"| 6/8 74.0 

brown, fine SAND, trace . Ge | | | tu Pea Gravel 

silt to fine to coarse __|__Iv 11/80 __ 23.38 

SAND, trace silt s1—_ fF 76.7: 
o 23.47 

141 o | 77.0 
NV" 7 A1-100/5" 110/11 - 

© ae 
oolj>-44 Pea Gravel 

ook. 

147 a 
10" 118 A7-100/4" 10/10}. ° |— po 

a TO I , . 

Yol— | ho 26.52 
op OF, O/ MU 

C00 

45 0°. 0 t bea Gravel 
| TT 119 [pO 45-100/5"| 9/11jo oe | fo re 

27.68 aA ft [| J fe ? 

90.9 END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 19) : 

2. Elevation of top of protector pipe, 1641.2 ft. (500.24m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

BERET 27780] 1710780] 5720780 | 7/26/80 | B/ii7a0 [9710780 T 
DEPT Uw) [ 23.36 [9.38 [93.47 fas. faa. 25.47 fF 

© 77.0 1 
786085 . ils 

10D NO ee Golder Associates Drawn ——1 2 —_— 
Scole__ dL =5' 

Checked 4A



COOR. N114595 ft. (N34928m) 1 3 

E2271820 ft. (£692452m) BORING LOG G40-M14 SHEET __! _ OF__2___ 

SURFACE ELEv. 1649.6 ft. (502.79m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS _M DATE STARTED _3/15/79 SS DATE = COMPLETED —_ 3/16/79 © 

DRILL RIG_____Mohile B-6] ———séDRILLING METHOD Mud Rotar 
oO Z 

mene iS | DESCRIPTION 3 : a I | 

METER | = w | 9 ul ptawe REC / 
FEET ‘¢« =| 5 Q | PER GIN. ATT. 

1 @ >| °® - {(Note 1) Kins.) 
-—D Taf Topsoil “and roofmt } : 

: 42] 3 foo panesns 12/18 
! ee ee 

Ti] po] sae fer 
! | 

| 

| 
| | : , 40{ 3 (00 23-17-23 11/18 

: 7 —_ 
Compact to very dense, red 100 | , . 
to red-brown, fine to coarse A 4 {D0 100/6 6/6 | 

| SAND, some silt, some gravel, | | © 
: / trace clay SM ! : 

Do | | | | 

| araile 108/6" | | 4 r) DO ) e ) 

~ 
, 178 | | 
| | 61 6 DO, 1783/6" (6/6 | 
) ! Tt | 3 
: | ! 

po | 
| | 
_ 100 | 
P| 4") 7 DO} 100/4" {4/4 | 
| a 
| | 

| 

7 
| a7} 

; | 6') 8 |DO 147/6" |6/6 

: | a : 
10.97) fd 

88 CONTINUED a | | e 

Job No.___/86085 : Drawn _.. jls ee 

Scale =D) Golder Associates Checked _._ LS ae



COOR. N114595 ft. (N34928m) | 

2271820 ft. (E692452m) BORING LOG .G40-M14 SHEET _ of __3 _ 

SURFACE ELEV. 1649.6 ft. (502.79m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

©} DATUM USGS MSL spa: starTED 3/15/79 Ss DATE COMPLETED____3/16//9 _ 

DRILL RIG_____ Mobile B-6] ss DRILLING METHOD Mud Rotar 

oEPTH ar 
| DESCRIPTION 6} 2 

METER] Ge] ul “stows [REC 
FEET |¢& =| O}2/2] rere. ATT. 

o ={ = }2/)* (Note 1) (ins. 

10.97 | — CONTINUED oe S| 

36.0) 

POO 
Compact to very dense, red ] 2900/1" 10/1 

to red-brown, fine to coarse i a haere ce 
SAND, some silt, some gravel, 

trace clay 

183, 
13.72 | ae ee OY 10 

45 .0| ~| 4b fio po B3-100/4" 110/10; 
| | , , 
| | || | | 

® | | A# ue 0/4" (4/4 | 

| : — | 

: ! po | 
| ' Very dense, brown, fine to ! || , | 

| coarse SAND, trace silt, 1SPH53 | : | 
_ trace gravel, occasional 612 DO | 1153/6" 16/6 | 
| boulders a . —_—— 

| . | | 
| | 

| ben3 po} 151/6" 16/6 | 
| 26 : : 

| | | 
| | | 
| , fa po 
: | ha po | 174/6" leva 

| Cd ; 

| | 

| 
1.181 | oe | | 

69.9) CONTINUED | 

@ 
Job No.___/86085 Drown. jJg 

Scale S5' Golder Associates Crhe-«ed _ AB oe



COOR. N114595 ft. (N34928m) ce 3 

£2271820 ft. (£692452m) BORING LOG S0-Mla SHEET _3__ OF 3 ___ 
suRFace ELEv, 1649.6 ft. (502.79m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
DATUM —_——ECUSGS MSL DATE STARTED 3/15/79 DATE COMPLETED _ 3/16/79 © 

pricL RIG___Mobile B-6]1 so priLLING METHOD _Mud_Rotar , 

DEPTH |, qT 
a | DESCRIPTION cl Hile HAMMER 

METER | | = g 1 w BLOWS RECT 

FEET | =/ 3/2/21] rerem | | 

| ® >| ™4;21]F |(Note 1) ins. ) | 

218 | _SONTINVED 18a bo 183/6" eis 69.5 A ces CE Pl es 

216 
» 6116 216/6" |6/6 
oT oo or 

: Very dense, brown, fine to 112 | 
: coarse SAND, trace silt, /|sP 6417 po 6/6 | | 
: trace gravel, occasional ZL 

: boulders r J 

| | 
| | © 
| 431 118 IDO | 145-296 112/12 

; Tyyy 
, | 2 bo ! 5119 IDO}; 3000/5" {15/5 

| A A 

| ! 

| poof | 
- 28.96" 020 DO} 300/0" :0/0 | 

5.0 — 
| END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES | 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (All samples) 

en Golder Associates Drawn — gs 
Segie FFD Checxed AOS oo



| COOR. N113660 ft. (N34644m) 1 10 
HEET____s OF ___ F2271735 ft. (£692426m) BORING LOG —¢40-m15 S 

SURFACE ELEV. 1637.6 ft. (4 PROvect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum USGS OMSL pate: startep 3/28/79 DATE COMPLETED 4/11/79 
fore rigp__YOY 1@B To rittinc MeTHop_____Mud Rotary 

a 

DEPTH Vs | 8 : GROUNDWATER 
METER a DESCRIPTION e ~ e HAMMER | OBSERVATION 

FEET | EPS T2 iE] cceem | art WELL > | >» & | ee (Note 1) Kins.) 
).087-T__Topsoil and rootmat Cd 
0.25 la {AS 

Compact, brown, fine SAND, 

some silt, trace clay, SM ib IAS 
occasional cobbles ~ 

2.13 _ } 27) 2 |o0, 8-16-11 | 18/18 

70 Sf | 
57] 3|d0] 18-22-35] 18/1 

- } 30| 4 [oo | 17-11-19] 12/18 

© Dense to very dense, brown 63 23-25-38110/18 
to red-brown, fine to coarse iSM tt 
SAND, Some gravel, some | | 
silt, trace clay | | 

| T. 16-33-42] 4/18 

7 D0 | 45-41-61/15/18 

leg , | 
76} 8 {DO} 118/6" | 6/6 | 

nae Ci” | 

10.36 Se 

34.0 

| CONTINUED 

© 786085 . Drawn ____JIs _ Se dts) Golder Associates shecsed, 9.



COOR. N113660 ft. (N34644m) | 
£2271735 ft. (£692426m) BORING LOG _G40-MI> SHEET __¢ oF _10 

SURFACE ELEV. 1637.6 ft. (499.13m) provect EXXON CRANDON TA 7 

paTuM _________ USGS MSL sCéDAATEE. STARTED 3/28/79 DATE COMPLETED 4/11/79 © 

DRILL RIG Joy 12B DRILLING METHOp_____Mud_ Rotary 

DEPTH | 5 <|8t- GROUNDWATER 

METER | DESCRIPTION a |< HAMMER | OBSERVATION 

FEET |é e) ELE) E| ceeom [7a me 
” © F 1 (Note 1) |(ins. 

34.0 , 
Tse] | 

Dense to very dense, brown 
to red-brown, fine to coarse SM 142 

SAND, some gravel, some Z 10 
silt, trace clay in A"! 8/1d 

07111 |po| 39-68 
14.48 

| | 14012 |pol_48-92 [10/12 

Compact to very dense, brown, | 
fine to coarse SAND, some Sp 

fine gravel, trace silt 13 | 39-35-73]12/18 108 {13 D0 | 39-35-73112/18 

i 
| 

6814 00 | 28-30-38! 8/18 

9515 po. 28-38-57 116/18 

0.79 | 2 , 

ped CONTINUED 
rs 

736085 V6 
Job No._ 4 VsY¥e~ Drawn ___ JIS 

Scale TD Golder Associates Checked. AE __



COOR. N113660 ft. (N34644m) cucet_3_ or 10 
£2271735 ft. (£692426m) BORING LOG G40-Ml5_ ——— OF ___ 

surFace ELev. 1637.6 ft. (499.13m) progect EXXON CRANDON TAILINGS DISPOSA M 

@ patum _______USGS_ MSL sé. STARTED __3/28/79 DATE COMPLETED 4/\1/79 

| pric RiG_____Joy 12R DRILLING METHOD___________Mud Rotary 

e 
DEPTH |g . : GROUNDWATER 
METER a DESCRIPTION ol ic HAMMER | OBSERVATION 

E ~ n om lw BLOW ; 

FEET |¢ EEE |e] cceem | Art WELL 
” > @ z -- No A in 

68.0 vw 4/18/79 21.25 
= 69.7 

8216 [Do 23-33-49|12/18 

Compact to very dense, brown, 

fine to coarse SAND, some Sp 
fine gravel, trace silt yd 

@ | 35 15-14-21116/13 

26.6 ee 

87.5 38 }19 (DO | 9-13-25 {15/13 

- _ 
| 90 |20 po 26-38-52 /18/18 
! | 

Very dense, brown, fine SAND | 
to fine to coarse SAND, trace {SP | 
silt 3 

vr 22-24-36|18/13 

| _ 

145 |22 [00 | 24-48-97|18/18 

31.39 eo ee 8 | 

© 103.9) | CONTINUED : 
Job No.__ 786085 : Drawn __.__3} 5 —_____ 

Scale. =o! Golder Associates Checked __ SG _



COOR. N113660 ft. (N34644m) ce 
E2271735 ft. (£692426m) BORING LOG .G40-M15_ sHEET__4__ or __10 _ 

SURFACE ELEV. 1637.6 ft. (499.13m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pate startep 3/28/79 DATE COMPLETED 4/11/79 © 

DRILL RIG Joy 12B DRILLING METHOD Mud _Rotar : , 
- 

DEPTH | y pf SAMPLES GROUNDWATER 
a DESCRIPTION stele HAMMER OBSERVATION 
- uJ ” ud . neTER | qe 
° >| 7 ]7 1" |(Note 1) (ins. | | 

sa) | conrsueo | 
103.0 

161 
10’ 

Zt 123 |p0 [61-100/4"| 10/10 

Very dense, brown, fine SAND | 
to fine to coarse SAND, trace _ {SP | 
Silt 

138 | 
r “ 9 

—* 124 IDO | 63-75/3"| 8/9 

| 

153 

10° 
“e125 [D0 0/4"! 6/10 

Ale | — 

134. 

CONTINUED 

Job No.___ 786085 Golder Associates Drawn___ JIS | 
Scale_ ted! Checked _ FCB a



COOR. N113660 ft. (N34644m) co 5 10 
F2271735 ft. (E692426m) BORING LOG .G40-M15 SHEET 2 OF ___'Y 

SURFACE ELev, 1637.6 ft. (499.13m) project___—s EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

© patum _________ USGS MSL sop: starTtepD __3/28/79 DATE COMPLETED _4/11/79 

DRILL RIG Joy 128 DRILLING METHOD Mud_Rotar 

o/-| SAMPLES | DEPTH |» <1 5 _ GROUNDWATER 
a DESCRIPTION oi HAMMER OBSERVATION 

METER | & -~| w | BLows [REC WELL 
FEET |& z| 3 | PER GIN, | 7 

” a - i(Note | ins. ] 

Carol CONTINUED S| 

134.5 Very dense, brown, fine SAND 
to fine to coarse SAND, trace {SP 

41.9] silt 

137.5 

Stiff, brown SILT, trace | 75 426 [oo | 16-21-54116/18 
fine sand to stiff, brown ML 
SILT, some fine sand, trace 
fine gravel | 

@ 45.42 _ __ 162 | 

149.0 AL g: : 

4 br eee 

Very dense, brown to red- | 
| brown, fine to coarse SAND, SM 

| some silt 

i | 
| ' 
: : 

| 20|28 Ibo | 26-94 112/12 

| 

50.29 

165.0 Very dense, brown to red- SP 

brown, fine SAND, trace to 
Silt SP 

51.5] _ oe OM 
© 169-0} CONTINUED a 

786085 . ils Job No. + — ~~ =~ Drawn ___sJ!S 

Scale. | 72 Golder Associates Checked. L&E oe



COOR. N113660 ft. (N34644m) - 6 10 

£2271735 ft. (£692426m) BORING LOG —G40-Mlo_ SHEET —_——. OF __—_ 

SURFACE ELEv. 1637.6 ft. (499.13m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM USGS _MSL_——__sopaee: startep 3/28/79 _ pate compLerep 4/11/79 © 

DRILL RIG Joy 12B DRILLING METHOp_____Mud_Rotary | 

DEPTH |e ar GROUNDWATER 
S o}| & OBSERVATION 
a DESCRIPTION 2 ~ HAMMER REC WELL 

FEET | ESTE fe) Been, [Ser 
g 5 | @ - |(Note 1) (ins. 

TN 
7 7K Q N NO 

169.0 A cot 

10 
Zt 130 [bo [55-100/4"|_6/10 

Very dense, brown to red- SP 
brown, fine SAND, trace to 0 @ 

silt Sp. | 

M 

| 
| ho1 [31 [oo | 56-135 

| | | 

| | 

: 35 3 

“s+  }32 IDO | 60- ny 9/9. 

62.644 | 
205.5 - 

: CONTINUED e 

786085 srawn 
. ene ar Golder Associates row pe



COOR. N113660 ft. (N34644m) 7 10 

E2271735 ft. (E£692426m) BORING LOG —G40-M15 SHEET__4_ OF_!V 

SURFACE ELEV, 1637.6 ft. (499.13m) proyect___ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM | 

®@ patum ____— USGS MSL pate STARTED 3/28/79 paATE compLeTep _4/11/79 

DRILL RIG_____—Ss— Joy 12B SS CORXLLING METHOD______ Mud Rotary 

DEPTH | < 6 GRQUNDWATER 

a DESCRIPTION ott] HANMER OBSERVATION 
METER | & 1: w | BLoOws = |RECY WELL 

FEET V& 5 = l(Note 1) (ins. 

7 ee 
205.5 

130 
OQ! 

“+ [33 [Do [ 60-70/3"| 379 | 

, Very dense, brown to red- SP 
brown, fine SAND, trace 0 
silt SP - 

5M 
| 

| | 

@ faz 
| Q' 

| “ep [34 [po | 77-50/3"' 9/9 | 

| 
| 
| 

68.58 | 
225.0 

Very dense, brown, silty fine | Q! 
SAND with thin silt layers | M35 - 
to stiff brown SILT with to ° 0: —y £8. 
seams of silt and fine sand IML 

| 

72.85 ee | 

239.0 ) 
@ CONTINUED 

Job No.___/89085 . Drawn jls. 

Scale HO! Golder Associates Checked _ GE ee



COOR. N113660 ft. (N34644m) a 9 10 

E2271735 ft. (£692426m) BORING LOG —G40-M15 SHEET _____ OF —___ 

SURFACE ELEV, 1637.6 ft. (499.13m) proyect _____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM ____ 

pATUM USGS MSL spate: starTED 3/28/79 bare compterep —4/11/79 —___ © 

DRILL RIG Joy 12B DRILLING METHOD Mud_Rotar , : 

DEPTH Ie </ 8 GROUNDWATER 
METER |@ DESCRIPTION eo |< HAMMER OBSERVATION 

FEET |& c) E12) 2) ccvem | AT WELL 
t S| a a ‘y fs an 
o Note 1) fins.) = 

239.0 Ag , 
fe bo a-10074" 10770. 

Very dense, brown, silty fine [cy ml | 

SAND with thin silt layers to a! 

to stiff brown SILT with ML _ : 

seams of silt and fine sand a | | . 

al! 
|. Grout 
a 0 (to surface) 

} 135 . & 

76.20 __fi0' POS | 
250.0 a po [35-loo/a"{o/1o ly, 2 

4 S 

‘ ® 

Boe © 
| oO 

4g 
| Oe 

Very dense, red-brown, silty A. oO! 

fine to coarse SAND, some SM oo 

fine to coarse gravel, trace puna? 

clay les : ‘i = | 

KM be 79.25 
F [38 [D0 [28-100/5"|11/1]** | Bentonite 260.¢ 

i! | Clay Seal 80.4 

pr; 264.0 

| a 

| eh 
| Pos | 

Ba Pea 
Se Gravel 

he 
c. > 

ol 
: 

tim 

: CT 

82.9) | 
eo a 

2/2. . CONTINUED 

CONTINUED 
© 
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COOR. N113660 ft. (N34644m) 9 10 
2271735 ft. (E692426m) BORING LOG .G40-N15 SHEET" OF ___ 

e SURFACE ELEv. 1637.6 ft. (499.13m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paATUM _.______——— USGS” MSL sé: STARTED 28/79 spare compLerep __4/11/79 

| DRILL RIG Joy 12B DRILLING METHOD Mud_Rotar 

DEPTH |_ 2]. 5 318 GROUNDWATER 
METER |* DESCRIPTION e| + HAMMER | OBSERVATION 
FEET | SL SLE] E) cceem | Zar WELL 

” o - 1(Note 1 ins. 

go.i| | continued | CONTINUED 
272.0 si |- Pea Gravel 

“or |e R 
BX Po" Fe 274.0 

Very dense, red-brown, silty 7 o_O 

fine to coarse SAND, some SM 
fine to coarse gravel, trace Pea Gravel 
clay (to bottom 

of boring) 

© 285.0 

Hard, red and green CLAY CH . 
(residual material ) Drill] 

Cuttings | - 

| | 

93.12 oo 
~ 305.5 

@ CONTINUED 

Job No.__/86085 . Drawn JIS 
Scole_ =O! Golder Associates Checked Ae



COOR. N113660 ft. (N34644m) EET 10 oF 10 

2271735 ft. (£692426m) BORING LOG -G40-Mlo_ SHEET ——— © ——— 

SURFACE ELEV. 1637.6 ft. (499 .13m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum ___USGS_ MSL pate: starTep 3/28/79 __ DATE COMPLETED 4/i/79 @ 

pRILL RIG___Joy 128 DRILLING METHOD_________Mud Rotary 

g]. [samples DEPTH |, <| 5 ws GROUNDWATER 
a DESCRIPTION colt HANMER OBSERVATION 

MEFER |, wi ® BLOWS REC, WELL 

FEET |@ ny} a e] ee | art 
- 

z a , . 

wo 35] @ + |(Note 1) [ins. | 

93.12) CONTINUED [tit] 
305.5 

, 

Hard, red and green CLAY Hi _T_ |]. co tin s| - | 

(residual material) g : 

94.49] | ee | Note 2) 

310.0 
- END OF BORING 

! 

NOTES | | 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 2 - 9) © 

Penetration Test - Driving 2" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 10 - 22) 

Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 23 - 38) 

2. Split tube sampler left in bottom of borehole. 

3. Elevation of top of protector pipe, 1639.2 ft. (499.63m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DATE | 4718779 [11/12/79 | 6/12/80 _| 7/26/80 97io7eo_ |. «i 

ee mt a1. 25 | 20.42 | 20.73 | 20.85 | 20.8 ff 

Tee tL ese? Leo | 68.0 | 08.4 | 68.8 PT 

Job No.___ 286085 _ . Drawn __ il gS 

Scole__1=9) Golder Associates Checked — BB _



COOR. N117145 ft. (N35706m) a : 3 
E2273040 ft. (£692823m) BORING LOG .G40-P10 SHEET __-__ OF__~__ 

SURFACE ELEV. 1634.0 ft. (498. 06m PROVECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum _.________ USGS MSL pate startep___12/5/79 Ss pate comeceteo__ 2/19/79 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH | 2 DESCRIPTION eo] a 

METER E a 2 ww "BLOWS REC /’ 

FEET |{¢& =| 5 02 | PER GIN. ATT. 
b >| @ F (Note 1) lins. 

: 0.0 

1 IAS - - 

Compact to very dense, brown, '15| 2\o0| 8-7-8 |igsie 
fine to coarse SAND, some 
fine to coarse gravel, some | 
Silt to fine to coarse 
gravelly, fine to coarse 
SAND some silt, occasional 
cobbles, boulders on ground - } 33] 3 [po | 13-13-20 /18/18 
Surface 

Cobbles and boulders noted at Pep 
23.0'-24.0' and 27.0'-27.7' 4 [po | @ 16-37-60 |18/18 

10" 7 5 DO 60-100/4" 0 ; 

ae | | | 

AL DO 73-100/5"| 6/11 
e | | 

8.44 
27./ 

Very dense, brown, fine to 
coarse SAND, trace to some 170| 7 [ 34-75-95 [18/18 
fine to coarse gravel, trace mi? DO 34-79-99 [18/18 
silt 

185 
Q" DO B5-100/4" | 6/10 

10.97 a A 

et continue tei 
786085 . ils 

Se ts5 1 Golder Associates ery,



“COOR. NI17145 ft. (N35706m) 9 3 
E2273040 ft. (E£692823m) BORING LOG .G40-P10 SHEET __"__ OF _____ 

SURFACE ELEV. 0 ft. (498.06m)bRovect______ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —____ USGS MSL s«éDATE STARTED 12/5/79 DATE COMPLETED 12/19/79 © 

DRILL RIG Joy 128 DRILLING METHOD___—s Mud Rotary —————s—S—SC—CS—C—CS 

DEPTH |S , 31° | 
a DESCRIPTION oO ~ HAMMER 

METER | & wig w} Blows REC” 
Teer = a. ATT. 
FEET i¢ z| 3 & | PER 6IN. . 

° ° F |(Note 1) Kins. | 

10.97 CONTINUED __ | 
36.0 

ns} 9 lbo| 32-65-90] 1e/14 

{SP 107 ]10 [po 27-47-60] 18/18 
Very dense, brown, fine to a 

coarse SAND, trace to some SM 
fine to coarse gravel, trace 198 | 
silt 9" 111 [DO [88-110/3" @ 

Ge | | | 

9" 12 120-120/3'| 5/9 
4- | [| | 

| 6" {13 po | _210/6" | 3/6 
rr ||| | 

6" 114 PO 200-50/1" 
|| || 

9" 115 pO 140-100/3" 

21.58 Se tT | 

EO sie ae ean Tet) HO GROUTED AT COMPLETION © 

Job No.___/86085 Drawn ils 
Seale yes Golder Associates checked Kee



COOR. N117145 ft. (N35706m) 
| E2273080 ft. (£692823m) BORING LOG _G40-P10 sueet_3__ or_3 
SURFACE ELEVI 634.0 ft. (498.06m) rrovect__EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ parum —___— USGS MSL pate starten__!2/5/79 ate compreten___2/19/79 

prittrig_____ YOY 12B opine MeTHop____——s Mud «Rotary 

| NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Sample 11) 

| Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
falling 24". (Samples 2 - 10) 

| Penetration Test - Driving 3" 0.D. sampler with 140 1b. hammer freely 
falling 30". (Samples 12 - 15) 

vob No. — 78a — Golder Associates Drawn —__J18._ 
Scole___ =o Checked.



Coor. N112710 ft. (N34355m) | | — | 

£2273490 ft. (£692961m) BORING LOG _&40-P17 sHeeT__|__ or __3_ 

SURFACE ELEV.1207.9 ft. (520.58m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __________ USGS MSL___— bate startep 12/9/79 pATE compLeTeo__l2/6/79 © 

DRILL RIG Joy 12B DRILLING METHOD Mud Rot | 

DEPTH | 9 ee 318 | 

a DESCRIPTION oi. HAMMER 
METER K -~|$ Ww BLOWS REC aT 
FEET f Zz g ~ rer emN, - 

0.0 

1 JAS 

Dense, brown, silty, fine to | 

coarse SAND, some fine to 
coarse gravel to fine to 

coarse SAND, some silt 43} 2 |00| 8-21-22 |12/18 

| 28] 3 [D0 | 15-16-12|18/18 

1 06 13-20-25 |18/18 @ 

- Wil 
Dense to very dense, brown, B 80 

fine to coarse SAND, trace Pe | 5 po h9-48-22 17/17 
Silt to fine to coarse 
gravelly, fine to coarse 

SAND, trace silt 

Boulder noted at 27.0'-28.5' 
34] 6 po | 26-20-14 18/18 

8.38 Oe 

27.5 
Very dense, brown, silty, 
fine to coarse SAND, to fine 

to coarse SAND, some fine M 195 | 7 00 61-70-125 16/18 

to coarse gravel, some silt, 

occasional cobbles 

10.36 ee 

34.0 
CONT INUED | 

186085 ; —jls 
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COOR. N112710 ft. (N34355m) 9 3 
E2273490 ft. (£692961m) BORING LOG G40-P17 SHEET__¢ OF 3 

suRFAce ELev, 1707.9 ft. (520.58m)proyect____—s EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ________ USGS MSL pate: startep __12/5/79 DATE COMPLETED ____12/6/79 __ 

DRILL RIG oy 12R)CRILLING METHOD______ Mud Rotary = 

7, sawies 
DEPTH | 5 S18 REMARKS 

a © wu | | METER | DESCRIPTION — 21 3 | nANMER at 

FEET |e =| 3 2 | PER 6IN. ATT. 
” >{° Fr 1/(Note 1) |(ins. | 

Prosg | _SonTiueD | hse 
37.0 — 9" | 8 [D0 |38-100/3"| 7/9 

Very dense, brown, silty, a Oe 
fine to coarse SAND to fine SM 
to coarse SAND, some fine 
to coarse gravel, some silt, 188 
occasional cobbles “on 88-100/3"| 7/9 

4e- {| | | 

12.95 

42.5 _ | 3 

very donee, brows fine to |. [5% ho bo b2-100/2"| 1/3 
gravel, trace silt - | | | 

et — — —— 7. 30 

}5"f11 po | 130/5" | 3/5 
TT 

Very dense, brown, silty, 50 | 
fine to coarse SAND, trace 40" fl2 po 50/0" | 0/0 
fine gravel to fine to M | | 
coarse gravelly, fine to P | | 
coarse SAND, some silt, 

| frequent cobbles and 
boulders 100 

Ae 3 DO | 100/4" 2/4 

150 | 
5" 14 150/5" 3/5 

— fe TU 

ae — 

@ pee CONTINUED 

786085 , Draw jis we sd! Golder Associates ohecnea PKA



[COOR. N112710 ft. (N34355m) _ | 3 | ; | 

F2273490 ft. (E692961m) BORING LOG _G40-P17 SHEET 3 OF __3.___ | 

SURFACE ELEV. 1707.9 ft. (520. 58m) peoyect EXXON CRANDON TA | 

paTUM USGS MSL sae starTep 12/9/79 DATE COMPLETED 12/6/79 6 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar | 

) ~TS>.)  samptes a 7 | 

DEPTH |S i | 5 | ) REMARKS 
a DESCRIPTION ol~ HAMMER 

oo Ke wl | w | BLows [REC | 
a > Oo | PER 6IN. 

w zl a F|(Note 1) f(ins.) | 

10.73 CONTINUED | 7 | 

68.0 ~ — 150] | | | 
~5"b15 150/5" | 0/5 

yt _.§_e-.--- | 

Very dense, brown, silty, , 

fine to coarse SAND, trace SM 140 | 

fine gravel to fine to 6"116 140/6" | 4/6 

coarse gravelly, fine to TT ‘4tx.:---N __ | 

coarse SAND, some silt, 7 

frequent cobbles and 
boulders | 

50 

: 4 0" 417 50/0" | 0/0 

150 
/6"118 150/6" | 5/6 
iy) 

{_ 5712 
| 

a 
U2 

Very dense, brown, fine to 15" 120 112/5" | 3/5 
coarse SAND and fine to coarse sp | || 

gravel, trace silt to fine to 
to coarse SAND, some fine to SW 
coarse gravel, trace silt 

125 
-6"421 D0; 1125/6" | 3/6 

0 .€ ST o_.€-cre.___ | 

100.5 END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES 

[. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". Samples 2 - 21) © 

Job No.___/86085 _ _ ° Drawn ls 

Sole 1=5 Golder Associates checned kL



COOR. N111070 ft. (N33854m) . 1 3 

F2273515 ft. (£692969m) BORING LOG _640-P20 SHEET ____ oF _> 

SURFACE ELEV. 1641.1 ft. (500.21m) PRovEcT __EXXON CRANDON TAILING 

© patum _______ USGS MSL sé STARTED___1/2/80 ———sépate compLetep___1/3/80 

| DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH | 2] 3 GROUNDWATER 
METER |@ DESCRIPTION a} HAMMER | OBSERVATION 
FEET |& eS] E/E] cceom | ar WELL t s z ” © Note 1) (ins. | 

0.0 

Compact, brown, fine to p- | TAS ~ ~ 
coarse SAND, some silt, SM 
trace fine to coarse gravel 

}21) 2|/p0| 8-9-12 |18/18 

oe ST Po 

| 31} 3 joo | 10-15-16|16/18 

Dense to very dense, brown, 
fine to coarse SAND, trace Sp 

to some silt, trace fine SM 
© gravel to fine to coarse ne 

SAND, some fine to coarse 
gravel, trace to some silt iin 

441 5 po | 29-21-23 113/18 

221 6 bo | 10-10-12|16/18 
8.38 _ t—seeeses—“‘(i‘( Ut! 

/. 

Very dense, brown, fine to 
coarse SAND, some silt, SM /7 bo} 9-10-9 |1e/1g 
trace fine gravel 7 pO | 9-10-9 |18/18 

10.36 _ _ 

| CONTINUED 

786085 . Draw jls 
Yop No. ET Golder Associates Own 
Scale Checked LU



TCoOR. N111070 ft. (N33854m) — —_ | | a 3 
F2273515 ft. (£692969m) BORING LOG  G40-P20 SHEET —-_— OF ——--- 

SURFACE ELEV. 1641.1 ft. (500.21m) project __EXXON CRANDON TAILINGS DISPOSAL SYSTEM , 

paTum _..___USGS_ MSL sate: startep 1/2/80 DATE comPLeten —___|/3/80 @ 

DRILL RIG Joy 128 ___ DRILLING METHOD Mud Rotar | 

ToL saris 
DEPTH| 6 sis GROUNDWATER | 

METER | DESCRIPTION o i © HANMER OBSERVATION 
be wi ?ia ; FEET |$ eS UE]e) teen | art We | 

| | S| a * |(Note 1) (ins. | | _ 

34.0 i OO Je 57-100/5"|11/11 | 

Very dense, brown, fine to a | 

coarse SAND, some silt, SM | 

trace fine gravel } 

PSO | 9 [po 63-80-00 )17/17 | 
12.95] _ | 
42.5 | | | 

144 

7" 10 A4-100/ " Q a | 

A | 
al | | 

D, ‘Grout @ 
fg Kto surface) 7 

Very dense, light brown to — o| © 

brown, fine to medium SAND, 147 111 bo | 42-105 9/121". c 

trace silt to fine to coarse | | PL A: 
SAND, some fine to coarse | p| Q- 
gravel, trace silt, occasional 68 | a 

cobbles 12 {po }68-100/4"| 7/10/¥,| = 16.76 
oe 55.0 

a |Bentonite 

| 
2 Clay Sea | 

! 205 ce 
10" 413 05-100/4") 6/10n4| ” B29) 

oe Tw 60.0 
b 

"0 

ne Pea Gravel ; 

172 of 
B54 2-100/25'15/8.5) »° 
Lr ..Qonan._._-’ 1 0" ee 

0 9 66.0 
20.73 » [= Pea Gravel 

68.0 ee oo 

aL mw “mm je 
Job No. —/BR0E2— Golder Associates Drown 115 _ 
Scale___ IYO Checked #UK



COOR. N111070 ft. (N33854m) | 3 3 
E2273515 ft. (£692969m) BORING LOG .640-P20 SHEET_~ ss OF_ 2 

SURFACE ELEV.L641.1 ft. (500.21m proyvect _.EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

© DATUM USGS MSL DATE STARTED___1/2/80  ————sépaTTE ComPLeTED___1/3/80 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 
| - 

pepTHIS | <1 5 psaweces fou NOWATER 
a DESCRIPTION oltile HAMMER OBSERVATION 

METER] -~121@1w]{ Blows REC“ WELL 
FEET |¢ =/ 5/2/21] rere. ATT. & | @ | 21 1| (Note 1) |(ins. 

Con zal CONTINUED S| CONTINUED 
| 68.0 Ce a a 

| | | | LS wi/ 19 80 21 46 

Very dense, light brown to 45 [15 po. 19-24-21 12/18 15.4 
brown, fine to medium SAND, SP oe 2% Pea Gravel 
trace silt to fine to coarse to ol 
SAND, some fine to coarse SP "la 
gravel, trace silt, occasional [SM d pole ¢ se spe ese pg heed aaa 97 116 b -36- o 7 {16 po | 16-36-61 17/18 el —he ze 

, Cc. c c a 

. Cop Of 

‘eo 6 c g* [Pea Gravel 
O c ° C 0 5 

7° “o! Cv @ A 69 151 fi7 po | 41-110 [12/12 » 2% « 
B41 .0 

END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
falling 24". (Samples 2 - 17) 

2. Elevation of top of protector pipe, 1643.3 ft. (500.88m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

[pate [1716780 | 6712780 | 970780 | sd pePti(m) [21.46 | 21.12 | 21.24 | +4 id 
69.7 | 

. 7860 . is 
SN =6 Golder Associates oe Re



COOR. N119050 ft. (N36287m)i«w” | | og 

surrace Evev, 1608.1 ft.(490.14m)_ provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _.___USGS MSL sé ATE startep 1/16/80 pate compLetep 1/17/80 © 

DRILL RIG_woy_12B SCORING METHOD_________Mud Rotary _______y 

| | | 2 os oe 

DEPTH| 5 | 8 | GROUNDWATER 
a DESCRIPTION ol~|e« HAMMER OBSERVATION 

METER] ,. wi olelw| sows |RECyY WELL 
FEET a 

=| S]2 | 2] Persin. ATT. 

o | | {> ;°* 17/1" | (Note 1) ins.) | J 

0.0 | | 

Brown, silty, fine to coarse | | 

SAND, trace fine gravel, SM -—— 

ve episl | 
1.37 a | 
ie —_— ——- FT Tt 

/22| 200 | 8-10-12 
Compact, brown, fine to Sp 

coarse SAND, trace to some SM | 

silt 
| 

3.81] 
12.5 | : 

3h . 

J By 4 13-18/2" | 7/8 

Dense to very dense, brown Lf © 

silty fine to coarse SAND, 
some fine to coarse gravel 
to silty, fine to coarse 
gravelly, fine to coarse SAND 

HYe1 5 Ipo 20-55-2944 12/15 

6.86 Oe 
22.5 

33 
1" | 
A [e DO B3-T00/5" | S717 

Very dense, light brown to 
brown, fine to medium SAND, 
trace silt to fine to coarse 128 
SAND, trace silt hi" 

i "9/11 

1.13 /97} 8 po} 22-75 [10/12 

eT conn ttit @ 
Job No.___ 786085 . iis _ 

led s5' Golder Associates ce PLE



COOR..N119050 ft. (N36287m) | 
F2274350 ft. (£693223m) BORING LOG 640-97 SHEET_2 or 3 | 

surrace ELev, 1608.1 ft. (490.14m) ppoject __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTuM ____USGS MSL__ sae: starTep 1/16/80 DATE compLeTeo —_!/17/80 

DRILL RIG___Yoy 128 , DRILLING METHOD Mud Rotar a 

| | B 1, [SAMPLES | 

5 5 <1 5 GROUNDWATER 
EPTH | 3 DESCRIPTION ot < HAMMER OBSERVATION 

Ww n REC. 

TEEN | ee |#|¢ en Far WELL 
© | | | ote 1) j(ins. 

nag | conto J yl 

| Very dense, light brown to SP 7 “bo. > 7 - 

borwn, fine to medium SAND, to 25-53-9-Al12/15)> rout 

trace silt to fine to coarse SP oe zai . to surface) 

SAND, trace silt SM | . 1/80 13.0 
- = A2./ eg 

‘| 

144 Jo po | 18-46-98 am 3 14.17 
+H oO 46. 

| 
++/ 45 {Bentonite 

Le w Clay Seal 

15.24 eC +7 5 15.24 

©} 50.0 96 {it po] 33-63 [iyi2ird o 50.0 
e oO. 

oe 7' wm 

°.1 = |Pea Gravel 
4 © 
bt NM 

[44 fiz po | 10-20-24 17/18) -°| 
Very dense, red-brown to ae 17.37 

brown, fine to coarse SAND, | 97. 

some fine to coarse gravel, o|— 

some silt, trace clay to 13 D 50/6" | 5/6 |ool — 

fine to coarse gravelly, fine AS I- HO L__ 5 |B 
o|o@aqPea Gravel 

to coarse SAND, some silt, | P O 

occasional cobbles [29 
1 |O 

oO |l- OG 

Boulder noted at 61.0'-62.5' oI | 
go |_| ‘ 

6 QU ( ¢ 

3. h14 po BO-65-"gw 15/16|: ||." , 
, [=z] 2 20.4 

“ o : o 67 .€ 
roe ¢ 

JU , @* © © ea Gravel 
Yo" f15 pO | 100/6" conto 8 

21.49 4 ee 

70.9 END OF BORING 
© HOLE GROUTED AT COMPLETION 

Job No.___/86089 ° Drawn ____jls 

tes! Golder Associates on DUR



COOR. N119050 ft. (N35287m) OO -_ 3 3 
| E2274350 ft. (£693223m) BORING LOG  _«40-07 SHEET ______ OF __~_ 

surrace ELev. 1608.1 ft. (490.14m) provect __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum _________ USGS MSL sé: STARTED 1/16/80 spate compLeteo____1/17/80 | @ 

oricc rig___ YOY 12B opine meTHop___Mud Rotary 

| NOTES | 

| 1. Penetration Test - Driving 3" 0.D. samples with 360 1b. hammer 
| freely falling 24". (Samples 2 - 15) 

| | 
| 2. Elevation of top of protector pipe, 1609.9 ft. (490.70m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

| 2/11/80 _| 5/19/80 | 8/12/80 | 9/10/so_[ 6/io/a1 [| | 

| (perme ey[ a7 [eas azo ae ae SF 

- No. 786085 G Id A iat | © 

Scale ["=5' older ssociares Checked 2043 |



COOR. N108770 ft. (N33153m) | : 
E2274805 ft. (£693361m) BORING LOG _640-R23 SHEET ——__ OF = 

suRFACE ELEV. 1620.3 ft. (493.87m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© patum USGS MSL spate startED___1/3/80 DATE comPLeTep__1/8/80 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar ee 

DEPTH |& =| 8 GROUNDWATER 
a DESCRIPTION c Se HANMER OBSERVATION 
- Wop, REC, faery Pele |e) "Sere esc) we 

| ” >| 7 771° 1 (Note 1 ins. } 
0.0 

1 JAS 
Compact to very dense, brown, 
fine to coarse SAND, some | 
fine to coarse gravel, some SM 
Silt to fine to coarse 
gravelly, fine to coarse 26] 2 | | 9-12-14 l18/18 

_— ee 
| 59] 3 foo | 12-14-45 ]12/18 

3.81 _ lO eeeeees—s—te SN) ieee 
12.5 

© 59] 4 foo | 9-16-43 | asi | 

Very dense, brown, fine to lnm ; 
medium SAND, trace silt, 76| 5 fo | 18-28-48 /18/18 
to fine to coarse SAND, some 76] > PO | 18-28-48 [18/18 
fine to coarse gravel, 
trace silt, occasional cobbles 

88} 6 po | 28-45-43 118/18 

Aa" | 7 po | roa" | ove 

0. 36 ose 

ey CONTINUED 

Job No.__/86085 . 
Secle 1"=5' Golder Associates Drown — Sp rie



COOR. N108770 ft. (N33153m) — a | | , 

surrace ELEV. 1620.3 ft. (493.87m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM ____USGS MSL sae: starteD —1/3/80 DATE COMPLETED 1/8/80 @ 

DRILL RIG Joy 12B DRILLING METHOD_____
____ Mud Rotary 

DEPTH | ale | GROUNDWATER 

METER |° DESCRIPTION oj/ + |& HAMMER RES | OBSERVATION 

———— | & 
-~ | 2 iol w BLOWS WELL 

FEET |@ el &,z) 2] rere. ATT. 

° _ 5 —@ | Z| | (Note 1) ins... | | 

ey UT oo pose UE ae B ( 

Very dense, brown, fine to 
medium SAND, trace silt, 

to fine to coarse SAND, some 174 

fine to coarse gravel, 8" 74-100/2"1 6/8 | 

trace silt, occasional cobbles te {| {| 

Boulder noted at 45.0'-46.5' 
- A 

and 48.8'-49.8' 
y 

10 Boulder 

. - Grout 

14.48 
. to surface) 
V 

47.5 15, “lg @ 

Al" fi po | 1415/1" Al © 
—_ a B0 WA 

Very dense, red-brown, fine me a) 90.6 

to coarse SAND, some silt, PL S 

trace fine gravel, trace p ) ow 
clay ‘| & 

OW 

@1 © 

13912 [D0 [10-44-95 12/18. = 17.0 
++! 56.0 

| 
r+; 3 . 

| 
++| ‘= |Bentonite 

9" 113 60-100/3"} 7/9 [esi Z 18.29 

a Tl [| 60.0 
nt 

re __ ne Pea Gravel 

2. 
oe 

Very dense, brown, fine to p 0 

medium SAND, trace to some Per 39295 (12/i2\ 

silt to fine to coarse SAND, oM 134414 [Do_ 39-99 Ie 12) °, Ja 1c) 

trace to some silt, trace Do 66.0 

fine gravel 
Pea Gravel 

2 | 03 oe 
ay _ 

p 69-0) CONTINUED po CONTINUED © 

vov wo. Golder Associates Oran 
= 

, a 4 

Scale ___ SSS order SSO Checked :



| COOR. N108770 ft. (N33153m) | 
£2274805 ft. (£693361m) BORING LOG G&40-R23 SHEET___3 OF __3__— 

surrace ELev, 1620.3 ft. (493-87m) prosect EXXON CRANDON TAILINGS DISPOSA 

© DATUM USGS MSL DATE STARTED __1/3/80 ——S—S——s«é DATE. COMPLETED —_1/8/80 

DRILL RIG Joy 12B DRILLING METHOD._.____Mud Rotary 

5 1 Ey ee 
Neten z DESCRIPTION 2 3 HAMMER | OBSERVATION 

ee & g a pen eIW. Zar. WELL 

” >} ° * | (Note 1) |(ins. 

1.031 CONTINUED Tt) ) of CONTINUED 

69.0 a {o°|— 
n34fis [DO] 39-95 [12/12° 1% 3415 jD0 | 39-95 |12/12)0! S21 Pea Gravel 

o|-- 

. Very dense, brown, fine to Sp eco 

medium SAND, trace to some SM wel = 

silt to fine to coarse SAND, ola | 
trace to some silt, trace coh Je © 

| fine gravel 96116 IDO} 31-65 112/12) |—le ° 23.16 
op fg Se 76.0 0 0 . 

os : - 0 
cr C 6 g ; 

Of a *!Pea Gravel 
ane c 

24.691 | /87{17 IDO} 24-63 |12/12,)% © 9°? 

81.0 END OF BORING | 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 17) 

9. Elevation of top of protector pipe, 1622.45 ft. (494.52m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

15.42 

786085 . ils 

Yop No. rept Golder Associates San 
Scale Checked 2A



COOR. N116240 ft. (N35430m) } 
E2275365 ft. (£693533m) BORING LOG .640-s1] sHEET__!__ or __3__ 

SURFACE ELEV. 1639 9. ft (499 84m PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patuM _______ USGS MSL ————sépaTE: STARTED ____11/26/79 _ pate compceteo___! 1/27/79 | © 

DRILL RIG_______JOy 12B sé RILLLING METHOD... Mud Rotary 

i J 2 | _ 
DEPTH | © fa]e | a DESCRIPTION olwjnfe HAMNER 
METER | =| 21a]w/] Brows REC’ 
FEET |& =| ]2/2] rere. ATT. 

a | | > a zy r Note } ins. 

0.0 7 

Compact, brown, fine SAND, SM 1 JAS 
some silt, trace clay 

fu] 2 pol 24-7 _hesis df 
2.29 eC | 
7.5 

Compact, brown, fine to 

coarse SAND, trace fine SP 15] 3 D0] 8-7-8 | 9/18 
gravel, trace silt la 

25] 4 po | 9-12-13 |1z/18 @ 
5.33) | ee 
17.5) | 

21 5 po | 10-10-11 18/18 

| Compact to dense, brown, 

' fine to coarse SAND, some fine SM 
i to coarse gravel, some silt, 
' occasional cobbles 
: /34| 6 po | 13-13-21 [14/18 

61] 7 po | 27-28-33 |14/18 

10.06 _ _ 

al CONTINUED / 

786085 ] | 1 © Job No._ fe yyeyv Drawn J TS Bele tee Golder Associates cheoxed Ph



COOR. N116240 ft. (N35430m) 
E2275365 ft. (E693533m) BORING LOG G40-S1] SHEET ___¢ __ of_.3 

SURFACE ELEV. 1639.9 ft. (499, 84m pRovECT EXXON CRANDON TAILINGS DISPOSAL M 

© patum —________ USGS MSL pate staRTED 11/26/79 DATE comPLeTeo___l 1/27/79 

| pritt RiGg-____ YOY 12B) TT opLLING METHOD Mud Rotar ee | | 

DEPTH | = | © | REMARKS 
reTER |® DESCRIPTION 2| > | HANMER net 

FEET ra p=1 5 o | PER GIN. ATT. 
a | >| ° Vr itNote 1) ins. 

10.06 CONTINUED | 
U Compact to dense, brown, fine 

to coarse SAND, some fine to SM 
coarse gravel, some silt, 

10.971 | occasional_cobbles 71] 8 [D0 | 28-31-40/15/1¢ 

- To 
154] 9 [D0] 32-122 | 8/12 

. 137 N10 [po | 37-100 _| 

Very dense, brown, gravelly, 
| fine to coarse SAND, trace 

Silt to fine to coarse SAND, 
trace fine gravel, trace 162 {11 po | 50-112 

- fe 
! 217{12 (D0 | 80-137 | 8/12 

Th) 

| 86|14|D0| 24-36-50) 14/18 
20.42 ee 

e Job No.786085 Drown dS Scole I"=5' Golder Associates checked LE



COOR. N116240 ft. (N35430m) : 

£2275365 ft. (£693533m) BORING LOG _S640-SI SHEET__3__ of _3 — 

SURFACE ELeV. 1639.9 ft. (499. 84mprovect__EXXON CRANDON TAILINGS DISPOSAL SYSTEM —
— 

DATUM USGS MSL DATE STARTED 11/26/79 __ pate compLeteo____l1/2///3 _ © 

DRILL RIG Joy 12B DRILLING METHOD Mud_Rotar | 
= | | | 

: $75 [__sampces 
DEPTH 1° ito | REMARKS 

HETER |” DESCRIPTION ol |e HAMMER 
. e J o uJ REC. 

on | >f @P7Zz;7 Fr (Note_| (ins. es | J 

10.42 CONTINUED | | 

67.0 | | 

SP 1158 15 'DO '33-53-105) 14/18 

Very dense, brown, gravelly, <p 

fine to coarse SAND, trace SM 

silt to fine to coarse SAND, 

trace fine gravel, trace . | 

silt 1.98 [16 [D0 [30-73-1265 14/18 

al cal we 9" 417 110-110/3' 

24.63 + [ [Tf | 
80.8 

© 
END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES | 

]. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 17) 

Job No._____/86085 _ 
jis @ 

le. T's5) Golder Associates on Lh



COOR. N107060 ft. (N32623m) 
6 

; E2280500 ft. (£695098m) BORING LOG .G41-A24_ | SHEET __1__ OF _O_ 

surrace ELevV, _1Ol4.1 ft. (492.97m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum ____USGS MSL oa starteo___0/9/81_ sae compceteo__O/9/81_ 

. DRILL RIG _schramm Rotadrill T64HP poritLinG METHOD Mud Rotary 

g].]samptes v) - 

DEPTH | 4| 8 GROUNDWATER 

METER | DESCRIPTION aj>|% HAMMER | OBSERVATION 

FEET |& | Se) 2) eet, far WELL 
” 

> wa z - 

1 fo 

[fo RR ] Push 6/18 

Compact to very dense, brown to 

red-brown, fine to coarse SAND, 2 

some fine to coarse gravel, 

trace silt to fine to coarse 
gravelly fine to coarse SAND, Hydraulic 

trace to some silt 2 Push 6/24 

© [= | s/o0| warner his/18 31D0| Hammer {18/18 

S| Fie | Hammer 

P-[4lpolY i 92 

7.62 _ Le 
25.0 

Very dense, brown, silty fine 

to medium SAND to fine to 
coarse gravelly fine to coarse 

SAND, trace silt; (materials to 
these extremes occur in pockets /- | sloo] Air. |igsis 
or layers of random thickness Hammer 

at random intervals) 

11.1 

@ £5) CONTINUED p 
Job No.__/86085 

‘ Drawn SKB 

Scale1 = 5! Golder Associates vpecwad —MRB



COOR. N107060 ft. (N32623m) 2 6 
2280500 ft. (£695098m) BORING LOG  G4l-A24 SHEET —< _ OF _-_— 

surrace ELEV. 1614.1 ft. (492.97m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL ope starten 6/9/81 pare comeceteo___O/9/81 © 

DRILL Riggcnramm Rotadrill T64HP ye. ing metHop___Mud Rotary 

DEPTH |+ <} 5 GROUNDWATER 
METER 12 DESCRIPTION ott le HAMMER OBSERVATION 

; . Wu n uJ . ‘ FEET |& ) Se) 2) cewom | “rt meee 
a” > mM z re . 

1] 43) CONTINUED — So | 

Very dense, brown, silty fine | 
to medium SAND to fine to SP 
coarse gravelly fine to coarse j|to | 
SAND, trace silt; (materials to {SM bo | Airs | 
these extremes occur in pockets 6. Hammer | 18/18 | 
or layers of random thickness 
at random intervals) 

13.72 — — - 
45.0 | 

Ain © 
| 7 |DO| Hammer i2 /24 

Dense to very dense, dark 
brown to brown, fine to coarse 
gravelly fine to coarse SAND, SP | 

trace clay with small occasional 
pockets of fine to medium Mir 

SAND - |e 'bo| wanmer 15/18 

Hammer 

21.79 =| olpol% frosts 

Sr CONTINUED © 

Job No.__/86085 G ld A ° t . Drawn_______ SKB 
Scale Ty! = 5! oiaer ssociates Checked MRB



COOR. N107060 ft. (N32623m) 1 3 6 

£2280500 ft. (£695098m) BORING LOG Sbi-Rc’ , SHEET =. OF ——_ 
surFace ELev. 1614.1 ft. (492.97m)proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum ___USGS MSL sae startep ___ 6/5/81 __ pate comPLeTeo 6/9/81 

DRILL RIG_Schramm Rotadril] T64HP prittinc meTHop_____Mud Rotary 

ar DEPTH |§ 3 | 3 GROUNDWATER 
METER |% DESERIBTION ej >|s HAMMER | OBSERVATION 
FEET | 12) (2) ocean | Art WELL 

Nn > @ z - 

21.791 | _CONTINUED _ | 

71.9 Dense to very dense, dark brown | | A 
to brown, fine to coarse gravel] eee 

fine to coarse SAND, trace clay |SP > 

with small occasional patches J : 

of fine to medium sand 3 Grout 

£23.47 J: | (to surface) 

77.0) {| oe 

r—Air . | 
| Hammer m : 

|- fio loo |" 12/12) 2 @ 
| Ag 24.99 || Pe £ 82.0 

| |-- % Bentonite 
! i-e OF 

@ : = 8 Clay Sealy 93 
| Cg: 85.0 

Very dense, brown, fine to Isp | ! : ! = 

medium SAND, trace silt | my 

L&. 
72 

Thilo) Stee sna) 8 11 |D0| Hammer {15/18}, |; 1 
-.) & Pea Gravel 

-| i 

28.96 _ | 
95.0 of 

Very dense, multi-colored, fine | | | i 
to coarse sandy fine to coarse |GP ! ! i : 

99.0 | | ! a 

CONTINUED | | 7 CONTINUED 
| 

_ 

. Job No, 786085 ; Drawn SKB 
ii = i 

——WRB 
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COOR. N107060 ft. (N32623m) 
G41-A24 SHEET 4 OF 6 

2980500 ft. (£695098m) BORING LOG = —— : a 

surrack cLev 1614.1 ft. (492.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL soa startep 0/9/81 sae comeceteo___0/ 9/81 © 

DRILL RIG _SChramm Rotadril] T64HP oRILLING METHOD Mud Rotar 
| a1 | 

DEPTH 6 4 S __ 7 GROUNDWATER 

METER | ~ DESCRIPTION a|~|¢ HAMMER | OBSERVATION 

FEET | 3 e} 2/2/21) seven Jor WELL 
*" 

> m z - 

| 30.1 CONTINUED p | CONTINUED 

99.0 
. 

ol 7 48 4 

Very dense, multi-colored, fine | 0° fp 100.0 

to coarse sandy fine to coarse |GP Air 10 

GRAVEL 12 Hammer | 6/241 °9| ) 
“0 

o 3 ; 

| >:\2--1Pea Gravel 
32.00 ee on|e--lPea Grave 

105.0 
vi 
rat MO 

22 4 
oI 
oot 33.93 

Air 5 0B? 110.0 

13/DO! Hammer |10/24}s 92 0° e | 
oo 4) Pea Gravel 
" ~ + a8! 

Very dense, light brown to Soa a 34.75 @ 

multi-colored, fine to coarse cp Tye 114.0 4 

SAND, some fine to coarse te eye 

gravel 
fy oe tea] [35.05 
5] 115.0 
2 3 Ke “ 

yan Po 0k ~ Ge G om Pea Gravel 

Mr 6253. u| (to bottom 

= Gow ce : 

38. 10 

9 s/s 

125.0 Very dense, brown, SILT, some 
fine sand, very poorly graded, |ML 

stratified 

39. 32 a 
| 

129.0 
CONTINUED 

786085 ‘ SKB 
Job No.4 

Drawn Vv SS 

wate 1" = 5 Golder Associates npeeced MBB



: COOR. N107060 ft. (N32623m) SHEET _2 or 6 

62280500 ft. (£695098m) BORING LOG -Gal-Act : TO 
surFace ELEV. 1614.1 ft. (492.97m) provect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum ___ USGS MSL pate startep 6/5/81 pate compteteo___ 9/9/81 

DRILL RigSchramm Rotadrill T64HP_ oriting meTHoo.___Mud Rotary oe 

By. | SAMPLES ] 

DEPTH | S18 GROUNDWATER 
METER | DESCRIPTION al |e HAMMER | OBSERVATION 
FEET | e212) 2) ote ew Ar WELL 

” > m z 

39. 34 CONTINUED 
129.0 CE 

Very dense, brown, SILT, some | Jis!00) ponte, 15/20 
fine sand, very poorly graded, |ML Ib Hammer__ [19/20 
stratified 

41.1 | 

135.0 | 

Very dense, light brown, fine sp : | | 

to medium SAND pon feof hip a 
; Wr 

© 16 Hammer —pa/28 

44.69 ee 
146. | 

Very dense, orange-brown, fine 
to medium SAND, trace fine Sp Mip 

| gravel to red-brown, fine sandy SPY | 17/ DO Janme 18/18 
SILT; (materials to these ML 
extremes occur in randomly 
sized and spaced intervals with 
great variations of material 
in a small interval) 

48, 46 _ _ 
159.0 

CONTINUED 

Job No._/86085 ° Drawn SKB 

Scale 1" = 5' Golder Associates nencg MRB



COOR. N107060 ft. (N32623m) 7 6 6 

2980800 ft. (£695098m) BORING LOG _GiI-Rct . SHEET ——— OF —— 
surrace evey 1614.1 ft. (492.97m) provecr EXXON CRANDON TAILINGS DISPOSAL _SYSTEM 

patum USGS MSL opie: startep 9/9/81 sae comeceteo___O/ 9/81 © 

ORILL RIG SChramm Rotadril]l T64HP. orittinc MeTHOD___Mud Rotary 

DEPTH | $| 8 GROUNDWATER 
METER ~ DESCRIPTION ol > 15 HAMMER | OBSERVATION 

FEET S ae BLOWS | Cart WELL 

” > mM z= r- 

48.46 |. CONTINUED a 

159.0 an Oo | 
Very dense, orange-brown, fine Pap to 

to medium SAND, trace fine 

gravel to red-brown, fine sandy |SP}.. 18;D0] Hammer [24/24 

SILT; (materials to these to 

extremes occur in randomly ML | 

sized and spaced intervals with 

| great variations of material | 

in a small interval) | 

51.21 ee - . OO _ 

168.0 Weathered COBBLES, some 
fine to coarse gravel, some GP | 

fine to coarse sand 

Air eel | ote @ 

Weathered to hard, green, | | 

metavolcanic TUFF 
Wash 

- | 20 Cuttings | 

OO a lj . 

180.0 
END OF BORING 

NOTES 

1. Elevation of top of protector pipe, 1616.8 ft. (492.80m). 

Job No._/86085 ; D SKB 
Solel" = 5 Golder Associates a MRE



COOR. N116095 ft. (N3b3¢¥om) : p 
E2281690 ft. (£695461m) BORING LOG G41-cll_ , SHEET ——___ OF —__ 

surFACE ELEv 1634.4 ft. (498.16m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patumM ______—SSsUSGS) MSL sé TE STARTED 2/27/79 ‘DATE COMPLETED _2/27/79 

oRiLL RIG_____JoOy 12B sCORRILLING METHOD_______—— Mud ~Rotar 

aT DEPTH r <| 9 REMARKS 
a DESCRIPTION oy METER | ,. oto] e "BLOWS 
m3 34242) (Note 1) (ins. 

Soft to firm, brown, clayey - | 1 AS - | = 
Of 7, SILT, trace fine sand, trace, mem ep fm em cnn ee Pon 

| organic matter | 

Dense to very dense, brown, 43 2 [po 11-20-23 13/18 
fine to coarse SAND, some SM a 

Silt, some fine to coarse a - — : 
gravel, trace clay 42 3 U0 He 18-24 Le 

734 4 DO 28-3] -47 8 
| wee mote wand ee ee cee eee 

- | | 
! | | | 

aE 
@ | ; “ 3! 5 DO 50/3 \3/3 

5.33] | et p . | 
17.5} | ! i | 

| | | | 

i prea | 
| | | 

Very dense, red-brown, fine | | : 
' to coarse SAND, some silt, 1 SM a | | 
| trace clay | cnn pe | 

[S84 7 bo 40-70-53017/15 | | 

| 
| | | 

223 5 poy 73-150 {3/12 | 
| 

! | 
10.36 a _ | | 
al CONTINUED ! ! 

Job No.__/86085 . Drawn | jlsS ._ _. 

Scale__1"=5' Golder Associates Checked AF



COOR. N116095 ft. (N35386m) 
2 2 

--«£2981690 ft. (£695461m) BORING LOG —G41-Cl] , SHEET —__£_ OF —__S_— 

SURFACE ELEV. 1034.4 ft. (498.16m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

baTUM USGS MSL spate: starteo 2/27/79 DATE COMPLETED —2/2///9___ © 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

| —_ 2] pEMARKS 
Oo! 

J ] | R K 

DEPTH 2 DESCRIPTION o ic ~ |. | HAMMER 

5 _ S| a2 }]21{°F (Note 1) ins.) _ 

10.36 CONTINUED 
34 0 Ho OO —_ 

| 
eo. ee a 

104] 9|00| 48-50-54] 14/18 

; 100 | | 
Very dense, red-brown, fine L310 100/3" {3/3 

to coarse SAND, some silt, = { ae as 

trace clay 
SM | | 

| | | 
| | 200) | 
| 7 Byi1 00; 200/4" |3/4 
| ge oo 

! | | | 
! | - 

14.48] PO | a ! | 
47.5 ! Very dense, red-brown, silty | | : : | © 

Ss fine to coarse SAND sme) a 

15.57 i he 12 DO SIE SL 

50.9 END OF BORING | 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.0. sampler with 140 Ib. hammer 

freely falling 30”. (Samples 2 - 12) 

786085 ; + i] 
Job No. __/90V¥99 

Drawn _. JLS. uw 

Scale — eo Golder Associates Checked AB. ee



COOR. N1I14775 ft. (N34983m) | succr 1 oe 2 | 
£2281895 ft. (£695522m) BORING LOG @41-c13 , ——-— OF —_— 

SURFACE ELEV. 1617.2 ft (492_.92m) PROVECT EY.XON CRANDON TAILINGS DISPOSAL SYSTEM _ 

@ DATUM USGS _ M poate starteo 3/10/79 DATE COMPLETED _3/10/79 

DRILL RIG Joy 12B DRILLING METHOD__.__———s Mud Rotary 

a7 [| saweues DEPTH |, <| 8 . REMARKS 
a | DESCRIPTION 7 | & 

METER |, o1> 15 HAMMER | 

FEET | EPS ]2) 8) cceem | ArT 
5 >{ 7721] |(Note 1) fins. 

OU 
Compact, brown, silty, fine to 

| coarse SAND (Boulders to 5! SM 1 las ; 
- | diameter on ground surface) ” 

et 
4.0 tf : 

28 2 joo | 13-14-14 10/18 

nal obo 9-38-10 [8/18 
wf op nes 

| 9a 4 DO | 18-31-63 15/128! 
| | | ! | So P| 

| © esp yt | 
© al : | 

Compact to very dense, brown, | ~~ NO AL AA/AN asia 
fine to coarse gravelly fine isp pO fo 10/4" 10/10 

to coarse SAND to fine to SM | : , : 
| coarse SAND, some fine to ! | . : . 
/ coarse gravel, trace to some to : i | 
| silt OM | | ! : 
| | ~ poe rms 

| | 190. 6 bo. 39-41-49 15/18; 

Ly 7 
| py | 
| <7 0063-10073" 9/9 | 

i | | : ! Ld 
re 

6'4 8 DO 1112/6" |6/6 | 
eo yoy i 

“| 
| 10.06 fo | : 

$3.0 CONTINUED : | 
| | 

| 

Job No,___/86085 _ . | Drawn — JIS 
Scale FD Golder Associates Checked tS _



COOR. N114775 ft. (N34983m) 
0 D 

62231895 ft. (£695522m) BORING LOG G41-Cl3_ SHEET —&__ OF —-&—- 

SURFACE erey 1617.2 ft. (492.92m) PROJECT EXX RAND A AL SYSTEM 

patum ______USGS_ MSL spate starTED 3/10/79 DATE COMPLETED ——3/10//9 _ © 

DRILL RIG______ Joy |12B sCORRILLLING metHop...______Mud_ Rotary 

DEPTH |, ar 
| O i} 3 REMARKS 

METER : DESCRIPTION al ~|« HAMMER 

eT ef SR la) em em 
° ; | | >} 7 ;7/)" |(Note 1) fins. } | | 

yoo | contest 
33.0: Compact to very dense, brown, SP 

: fine to coarse gravelly fine SM | 

to coarse SAND to fine to to , 

coarse SAND, some fine to 

coarse gravel, trace to some SM 

38.0 129 | } 

3tio loo | 79-50/2" 18/3, 

| Very dense, red-brown, fine 

: gravelly, silty fine to SM ! | 

| coarse SAND to silty,fine to |~ 145) | | | | 

| coarse SAND, some fine gravel, | fy 6411 00 ;.145/6" (5/6. 

trace clay pop : | oot 

| a e 

639 0 BE DO TOPO 
20.9 END OF BORING | 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 2 - 12) 

786085 .. 
Job No, 490V09 ) Drawn _. JIS. 
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COOR. N113135 ft. (N34483m) : , 

E2282080 ft. (E695579m) BORING LOG G41-Cl5 . SHEET! of __ 4 _ 

e sureace ELEV 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __._____USGS MSL spate: starteo 3/2/79 sépaTE compietep 3////9 

DRILL RIG Joy 12 B DRILLING METHOD. ‘Mud Rotary 

DEPTH |, <] 9 | GROUNDWATER 
METER a DESCRIPTION oT « HAMMER OBSERVATION 

FEET | ef S]e le) eee Pea WELL 
5 | | 5 | @ | 2] \(Note 1) (ins.) 

0.0 1A - - 
Compact, brown, silty fine po 2} tn 

| to coarse SAND, some fine SM 
1.07 grave | | 

3.5 CO OO 

14} 21D0| 6-6-8 ‘end 

Dense to very dense, light | ff rs 
brown, fine to medium SAND, SP] 23] 3 6-9-14 {15/1 
trace silt fe 

“| aloo] 9-15-22 [end 
| | I | | | 

! | | | . 

| - po! 
e See 

/ 29| 5 \D0| 7-13-16 115/14 

| | | ! | | 17.0 ! : a 

| | | 25] 6|DO| 9-12-13 112/14 
: | . ! ena — eer . 

| | | . w 4/18/79 6.37 
| ! ! ! eT 20.9 

Dense to very dense, silty : 1__| 
| fine SAND, trace clay to SM ad 700] 12-15-14) 2/1 
| fine SAND, some silt, trace | h | | | - 

| clay | | | i 3 

Ltt 
3 (D0 11-15-22] 14/1 : 

| | 

| 
40} 9/00} 13-16-24 ne | | nl 

11.13 

®& | 36.5) CONTINUED . 

Job No.__/86085 Golder Associates Drawn __ jls 
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COOR. N113135 ft. (N34483m) | ) 7 

E2282080 ft. (E695579m) BORING LOG _S41-C15 . SHEET__© OF __/_ 

DATUM USGS MSL DATE STARTED 3/2/79 DATE COMPLETED 3////9 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

ar DEPTH & _ S | GROUNDWATER 

a DESCRIPTION O © } 
METER | » B13 /8] | “tows free OBSERVATION 
FEET je =| 9]2/21] Peron. 

a S| @}]2/"r/ (Note 1) |(ins. 

sag | commen 
36.9) 

32 410 |DO | 11-13-19)15/18 
Dense to very dense, silty pr pr re formers 
fine SAND, trace clay to SM 
fine SAND, some silt, trace 

clay 

T] (DO | 13-18-27) 5/18 

14.02) | 7 

46.0 : P| 
Sn aseeeeeanes 

: | 151 ]12 00 + 12-19-32!12/18 
Very dense, fine sandy SILT, im Teo, ! | © 

| some clay , , | ! | 
: | | 

tt || 
| ; | 39/13 po | 12-17-22) 6/1 

. — : 
17.22 | | ! | 
a \ { i 

56.5 “| | | | 

i | 01 14 Do | 31-46-55 |12/18 
1. ' Very dense, red-brown, fine eM | ! | 

7 to coarse SAND and fine to | | : | 
' coarse GRAVEL, some silt, to , , 

| occasional small cobbles cM | | 

| | i 

5 PO | 27-50-75 |16/18 
20.73 a ; 

68.0 CONTINUED | ; 

| 
Job No.___ 786085 Drawn _. ... .J |g 
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COORD NTIQI35 TL. (N34483m)~—COC~CS~“—sSS——C“(<(CSTCOCOUTT 7 

£2282080 ft. (£695579m) BORING LOG G41-C15 | SHEET 3. or 2 _ 

© surFace ELEV. 1615.6 ft. (492.44m) provect EXXON CRAND 

DATUM USGS MSL_—sopate: startTep 3/2/79 Ss vate compLetep —S////9 _____ 

DRILL RIG. Joy 12B =—————séRILLING METHOD______ Mud Rotary 

DEPTH |, Z| 5 SROUNDWATER 
METER | a DESCRIPTION s|<]« AMMER OBSERVATION 

FEET |g e)E(e] a) BMS ome] WELL 
5 5} @}|z2 {| |(Note 1) ins.) 

68.0) Very dense, red-brown, fine CM 

to coarse SAND and fine to _ 

coarse GRAVEL, some silt, to 25116 |po | 33-43-82112/1 

22.25 occasional small cobbles My poppe 

73.0 

181 
yoy tito be 

< “Te (00 WTato/3"| 8/3 

| 
| 

ee P| Ny ! | 
© | AEE He po '61-120/3"!, 6/9" 

© Very dense, red-brown, fine | | | | i 
to coarse SAND, some fine to SP- , | : i 

| coarse gravel, trace to some ‘SM og | ! 

: silt, to gravelly, fine to to | : | : 

' coarse SAND, trace to some : ahd 

| silt, occasional cobbles sm {220|19 D0, 85-135 | 10/12 

ep 
fro | pj | 

| | 4=~ [20 po |61-40/3" 18/9 | 
| 

| | : ! : 

7 hs | | | 
| Le 3]. be ey SAW BTL | 

29.26 Se bof 10/2" 8/8 

96.0! | | 
Very dense, brown to red- Pp - : 

brown, fine to coarse SAND, SM | : 
| trace to some fine gravel, O | | 

| trace to some silt M j— . a 
102]22 DO | 32-70 ' 

31.09 _ Le 
102.0 : 

© CONTINUED | 
| 

Job No._/86085 . : Drown JIS. 
ee hes Golder Associates shocked BR.



COOR. N113135 ft. (N34483m) n 7 

£2282080 ft. (£695579m) BORING LOG .G41-C15 — sHeet_4 or 7 

surrace evev 1615.6 ft. (492.44m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

DATUM USGS MSL spate staRTED 3/2/79 DATE COMPLETED ——3/2/79 

DRILL RIG Joy 128 DRILLING MeTHop_____Mud Rotary 

DEPTH | | < 8 GROUNDWATER 
PS oO 
a DESCRIPTION a aw HAMMER OBSERVATION 

METER a i 3 @ | w BLOWS RECY WELL 

PERT Lh 3] 2121" l(note 1 ins.) 

uo] | __continuen, 
102.0; | 

: 

| 

169 i ee D0 = | 6/8 
| _< coe hen, pues cee e te com erpaveennee nee 

| 

! | | | , 
: | | 

| | } | | 
; | ! | afd e 

| Very dense, brown to red- SP - | | | | 
P| brown, fine to coarse SAND, SM | . | 

trace to some fine gravel, to i | | | 
trace to some silt oh i | . 

! | 1 ef 
faa lea a 46-98... 1012 | 

i 1 P| 
tp ; | | 

! | | | 
: | tt 
| | _ | ! : pO 

| oo : | | 

| | | 
Ly | | | | _ |_| 
| | 106 J25 DO | 41-65 | 6/12 

p 132.0) CONTINUED : 7 

®@ 
Job No._____ 7860385 : Drawn __. JIS 
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COOR. N113135 ft. (N34483m 
E2282080 ft. (£695579m) BORING LOG .641-C15 | SHEET __2 oF __/ 

© SURFACE ELEV 492.44m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
patum ____ USGS, MSL pate starteo 3/2/79 DATE COMPLETED 3/7/79 

orice RIG OY “TE Bo pgittinc MeTHop_—— Mud Rotary 

peri =| 3 se GROUNDWATER a DESCRIPTION ~ Pete 
METER z g WW Ww “grows REC’ OBSERVATION 

FEET |e >+]/S9]2/2) reren. ATT. WELL 
. [2,7] 71" (Note 1) [ins. 

tan oat CONTINUED 
132.0 Very dense, brown to red- SP | 

brown, fine to coarse SAND, OM | | 
trace to some fine gravel, to | 

41.15| | trace to some silt ISM. po 
| 135.0 

153.|26 00} 48-105 12/12 7 
| | 

| Po 
| | bo | : | 

. Pp 
i - 

| Very dense, brown to red- SP | 
' brown, fine to coarse SAND, to 9159} | . 
| trace silt (sand becoming SP-ligf | | | 
| finer with depth) SM. = be 

_ pa 4" 9/10! 

| | a 
, ! - a 
| | | ot | 

| | | | 
~ Q" | | | 

| 8 bo 67-100/3"! 8/9_| 
| | ! 

— 
| 

50.29 | | | | 
165.0 Very dense, brown, fine SAND |, | | 
50.90 and SILT | | 

© 167.0] CONTINUED S| | 
Job No.__ 786085 ° Drawn _ JIlg oe sale MES) Golder Associates “neeceg GOR



COOR. N113135 ft. (N34483m) 
6 7 

2282080 ft. (£695579m) BORING LOG —S41-Cl2_ SHEET —~— OF —*—— 

currace Lev 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _....__USGS_ MSL sé: STARTED _ 3/2/79 ___. DATE COMPLETED __ 3/7/79 © 

DRILL RIG Joy 12 8 DRILLING METHOD Mud Rotar 

7 
UEP TH). <1 9 GROUNDWATER 

METER a DESCRIPTION otf le HAMMER OBSERVATION 
- ad ” pd . 

FEET |é c) 2/8) 2] seam | art WELL 
O 5} @}]2Z/]+"/(Note 1) fins. | 

50.901 CONTINUED | 
167.0 __ See ne 

1114|29 [po | 36-78 {12/12 

Very dense, brown, fine SAND cM 

and SILT 
4 

pf 
a " | 

| | 4 a | 
! a lo 

| | bo | | ;Grout 

a5 9 | po | 8 | (to surface) 

. 
' omnes mame PO! 

180.5 Te oa 12s) Si . © 

| I : | ! | Al 

. 7 | lial 
| | | v. | 

| | | | dg 
' Hard to very hard, brown | : | O o 

SILT, trace fine to coarse ML ! | pots 

sand, trace clay | 2 — 355 

| i 7] =| Bentonite 
T eae QO ; 

! | fr B31 PO 75-75/2 [8/8 ies A Clay Seal 57 93 

: |< op ‘| 190. 

! | i | i |Gravel 

| } poe, 
59.44 | i i 59.44 

195.0 Very dense, brown, gravelly p- | Pag.ti(«é‘r‘ 

fine to coarse SAND, trace PM | EOcravel 

198.0 ee r oo 

al CONTINUED , | CONTINUED 
! 

Job No.___786085 . | Drawn __dls 
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COOR. N113135 ft. (N344383m 

© suRFAcE ELEv. 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM ________ USGS MSL CATE «STARTED 3/2/79 DATE COMPLETED _3/7/79 

DRILL RIG Joy 12 B DRILLING METHOD._____Mud_ Rotary 

DEPTH | 5 “| 3 GROUNDWATER 
METER a DESCRIPTION a ~ a HAMMER OBSERVATION 

Feet |é | 22/2) ccrom | “Art WELL 
a >; 7721" | (Note 1) jUins. 

60.35 | CONTINUED CONTINUED 

F 198.0 rs | ee 
150139 Ipo Is0-100/3") 6/8 | —=~ Pea 

| Very dense, brown, gravelly ep $f}. —- ft By Gravel 

fine to coarse SAND, trace si | on 
: i4| 

silt Ma 
— 

=z Qi 

62.48, | | te 62.48 
- 205. 
205.0 Soft to firm, brown and | : 205.0 

gray-green CLAY to clayey CL | 
SILT (residual material ) rn ! . 

O ‘ 

men | | : | 
64.01 ML _ po 

re 64 laa in | 
© 210.0 [Pays 0 27-64-U0g) 16/16 Pea 

Gray-green, highly weathered © ho | | Gravel | 

metavolcanic TUFF : PS : | 

| pare - qa72l 

. po a 
P| a 

66-23) | __. 

217.3 END OF BORING 

NOTES 

1. Penetration Test - Driving 3" 0.0. sampler with 360 1b. hammer freely | 

falling 25". (Samples 2 - 33) 

2.  levation of top of protector pipe, 1617.3 ft. (492.95m). 

Table of Water Level Peadings by Date. Readings Indicate Depth Below Ground Surface. 

oe2TH_(m) 6.04 
2.8 

*Pump Test and Recovery Period Between these Dates. For Pump 

© Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No.__/86085 : Orawn _ jls_ 
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DOR. N 0 . (N34438m 

F2282085 ft. (69558um) BORING LOG G41-C15A | SHEET __1.. 9 _1 

SURFACE rrey. 1615.6 ft. (492.44m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM ________USGS MSL aT STARTED 3/6/79 spate compreteo___ 3/9/79 © 

DRILL RIG____2chramm Rotadrill DRILLING wetHoD....__cased/Rotary 

GENERAL NOTES 
1. Boring drilled specifically for performing in situ permeability tests. 

2. See log of boring G41-C15 for description of subsurface materials. 

3. All permeability tests were falling head tests with water level at top of 

rods at beginning of test. | 

4. All holes fully grouted at completion. 

TEST NUMBER 1 | 
Advanced hole to 120.0' with 6" bit and Revert mud. 

Drove 4" casing from 120.0' to 124.0' and cleaned hole with air. 

Casing dropped to 127.0' while cleaning hole. 

Sand ran up casing to 100.0’. | 

Drove 4" casing from 127.0' to 130.0' and cleaned hole with water. 

Sand ran up casing to 121.0'. 
Casing was cleaned with water to 130.0' three more times and each time sand ran 

up the casing. 
Lowered 2" I.D. wellpoint (260 stainless steel screen) to 121.0° and pulled up 

casing to 121.0' then drove wellpoint to 133.0°. 

Perforated length of wellpoint was 26" and the 1-13/16" I.D. standpipe rods were 

11.0' above ground. | | 

Time (min. ) Drop (ft.) Time (min.) Drop (ft.) © 

0.5 6.0 15.0 31.17 

1.0 14.0 20.0 32.75 

2.0 21.0 25.0 33.67 

5.0 24.0 30.0 34.17 | 

10.0 29.0 

Drove 4" casing from 121.0' to 145.0°. 

Could not advance or extract casing. | 

Abandoned hole, leaving casing in ground. 

786085 . prawn lS. 
Job No, =~ ~~~ 
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COOR. N113050 ft. (N34457m) 5 

E2281850 ft. (£695509m) BORING LOG _c41-c15p : SHEET | oof __% 

© suRFACE ELev, 1611.6 ft. (491.22m) peoyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________ USGS MSL spate: startep 3/30/79 Ss bare compterep —S/31//9 

oritc rig NE DRILLING METHOD___S0lid Stem Auger and Mud Rotary 

DEPTH |, g | 5 GROUNDWATER 
METER 12 DESCRIPTION Cred, WAMMER OBSERVATION 
aaa | =~} $2 ]oa|wi{ Brows — |REC/’ WELL 
FEET a w 3 Zz | 2/ per Bin. ATT. 

. >; 7)]7)* 1 (Note |) |lins. | 

0.0 “ : (Note 2) 

Very loose, Dlack PEAT and - | 1 JAS - - po | 
silty fine to medium SAND, PT : 

trace clay to very loose, to vi 

dark brown, silty fine SAND cml | a) G ' 

with organic matter 21 21D0} 1-1/12" 118/12), Grou 
eh P 

244 fo ot 

8.0 
: 

35| 3 Do | 8/30/55 18/18) hw 
Compact, gray, fine SAND, SM a 

some silt | | oe 

: | a | 2 

@ Pp as 
| [17] 4 00) 5/7/10 | 8/198; 9 _  — 4.gg 
| | | oie 16.0 

| ! ! i..| ~~ Bentonite 
| | P| ! He Clay Seal 5 7g 

| best sbet ganghan | ‘esa ent 
30} 5|DO} 8/13/17,18/138- 2OFiT Gf LOL TZ 

6.40 re nme pps OE ES yee 6.55 

21.0 Very dense, gray, fine to he : | : | og e1.9 
coarse gravelly fine to coarse ay : | ! r OF pas 

SAND, some silt, trace clay | i | | 4 Oo 
| | a . PQ Gravel 

- - ! 1 = OL 

sot | Ep BO Mer TMT SIS SS | 

26.5 END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES | | 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer : 

freely falling 30". (Samples 2 - 6) 

2. Water ponded on ground surface, 3/30/79. 

© 3. Elevation of top of protector pipe, 1694.7 ft. (516.55m). 

Job No.__286085 : Drawn _.. JlS ——— 
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COOR. N113050 ft. (N34457m) 
£2281850 ft. (£695509m) BORING LOG G41-C15B , SHEET __@ oF __@ 

suarace vey, 1611.6 ft. (491.22M)projecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

DATUM USGS MSE DATE STARTED ___ 3/30/79 MATE compceten —_ 3/31/79 _ 

SRILL RIG CME 45 SRILLING METHOD solid: Stem Auger and’ Mud Rotary 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DATE 4718/79 Li7ia7rex[o7nosaoet PT 
DEPTH (m) 6.37. | 5.15 [| 5.85 [| PO 

20.9 19) 9.2 | it 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

786085 | . Drawn ___JEF 
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COOR. N114075 ft. (N34770m) 
E2282300 ft. (£695647m) BORING LOG .G41-014 | SHEET _| OF 2 

© surFAce ELev. 1615.1 ft. (492.2/m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pate starten 3/2/79 pave compierep _3/@/79 

| orice Rig___ Mobile B-61 ss oritting MeTHoo. Mud «Rotary 

DEPTH |. g} 5 [| _sameces aE MARKS 
a DESCRIPTION ot tle 

METER J x 2131 e |u| slows jRecy 
FEET a >+/9 2; PER 6IN. 

“ | >| 7 77)" |(Note 1) ins.) | 
. U.  lopso1l and rootmat. ed. 

0.5 

65] 1/00} 10-25-40] 12/14 

23 c DO | 7-11-12 wr 

104 
Pa 3 {D0; 100/73" | we 

! ! ! : 
| ! S| ! | 

| fo | | 

© || po | Very dense, brown to red- te i bo oe ; 
| ' brown, fine to coarse SAND, iow] 24] 4 (D0 | 29-17-7 °4/18 | 

| Some silt, some fine to oo = crf | 
; § coarse gravel, trace clay : | | 

| : 

. pf he | | 

92] 5 * 25-40-52) 12/18 

| | | | po | _ | : 
. meeps aoe - . . | 

50} 6 00} 18-26-24:12/1:] 

| | | | 
an a 

| ! pep | 
95 | 7 [00 |14-26-29 | 12/1 

| | 
| 

43} 8 |DO '110-20-23 |9/18 
© (eB) | Pop fr ree 

37.0 CONTINUED 

Job No.__/86085 Golder Associates Drawn _ jls 

Scale — |t=5t Checked FEB



COOR. N114075 ft. (N34770m) 
E2282300 ft. (£695647m) BORING LOG _G41-D14 | SHEET 2. OF __2 

sureace evev 1615.1 ft. (492.27m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum USGS MSL spate: startep 3/2/79. SSséDATE «CompLETED __3/2//79 

oRILL RIG... Mobile B-61 ——————soprituinc MetHop___—— Mud Rotary 

DEPTH ok i < 3 REMARKS 

a DESCRIPTION ee ee ee HAMMER 

FEET if =| 9/2/21] Pere. 

Of >{ 7 }]4," |(Note 1) fins.) | | 

| : CONTINUED Zz 

fi 
| Very dense, brown to red- eae 

brown, fine to coarse SAND, cM 3 | : | 
| some silt, some fine to ; | | : : 
| coarse gravel, trace clay L . | 

| | {17010 D0 4-76-94 18/18 

| 

' | ; 

| ! po ' ; 

: re oe e 
5.70) 33 {11 DO, 4-29 esl 
51,5 Very dense, bruwn, fine to SP 66. an | 

I 16.15. medium SAND, some fine to Ve ‘D0 | 14-30-36 18/IS 

93-C coarse gravel, trace silt 

END OF BORING | 
| HOLE GROUTED AT COMPLETION 

| NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (All samples) 

| Job No. 786085 ° Drawn _. jls ee 

we TEBE Golder Associates teeces HOB



COOR. N 20 ft. (N34204m) 
s41-DY ] 2 

@ surFace ELEV. 1049.2 ft. (502.66m) prRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paATUM _......_ USGS MSL sé: STARTED _3/A/79 ~sdBATE «COMPLETED —3/6//9 __ 

Ric Rig.Mobile B-6]1 ——————soprituina MeTHop____———S Mud Rotary 

DEPTH ie | < 8 REMARKS 

2 | DESCRIPTION ott . HAMMER 

| {>}, 7 }7 ]" (Note 1) fins. } 
U.1o_| Topsoil and rootmat \ 

| 0.5 

! 24| 1 D0] 11-13-11} 18/18 

| _ 

22| 2[00| 11-12-10 ar 
. 

Compact to very dense, red- Sp | | 

| brown to brown, fine to coarse joy open fe ef | 
| gravelly fine to coarse SAND, | 30 3 (D0 | 15-15-15) 18/14 | 

| trace silt : Po Penne 

oe... td 
| | | | 94] 4 00. 19-32-62 6/13 | 

| | _ po : 

| ' — 
: 100| 5'DO' 22-44-56 18/18 , 

| Py po | 
, _ | | 

i | OP ee 
| << | 6 D0 135-105-100/4'15/14 : 

8.38, ee _ PG 
27.5 a | : ! ! 

| | Very dense, brown, SILT and mp 460} | | : 
| | fine to coarse SAND, trace Ag _f {00 ,60-100/3"1 9/9 : 

_ fine to coarse gravel, trace | ¥ tb. | : | 
| clay : SM ! , : 

33.0 Very dense, red-brown, fine | 178 | | : 
| to coarse SAND, some silt, iSM.7 104 8 ,D0 ;78-100/4"| 10/19 
| trace fine to coarse gnavel, \ = ee eee . 

11.28] | ‘trace clay | 

@ osc comme 
Job No.__/86085 OrswnJ ls ou. 
we V5) Golder Associates eG



COOR. N112220 ft. (N34204m) 
£2282525 ft. (E695715m) BORING LOG 641-017 SHEET __& _ OF 2 _ 

surrace eLev 1649-2 ft. (502.66m) project ___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum USGS MSL pate starten 3/6/79 pare comptetep 3/6/79 © 

oriLL Rig____Mobile B-61 ss piLLiNG METHOD Mud Rotar 

DEPTH an 
a a] 8 3 REMARKS 

METER | DESCRIPTION oe} |e HAMMER | 

| o >} 772)" |(Note 1) fins. 
| | 

11.28, | CONTINUED | | 
37.0 

: 18h | | 10 | 
| <» | 9 |D0 |81-100/4"| 10/1¢ 

Very dense, red-brown, fine 

| to coarse SAND, some silt, om 1156 

| trace fine to coarse gravel, Sheer 
| trace clay y WP | | 

. | —H___10 ,DO 56-100/4"| 10/10 

! | || pO 
| ! —- | | 

: / 1156f ¢ : | 
: | 10) | | | | 
| | co feed | 

19643) = 111 D0 56-100/4"; 10/10 © 
50.8 

END OF BORING | 

HOLE GROUTED AT COMPLETION 

NOTES 

| 1. Penetration Test - Driving 3" 0.0. sampler with 300 1b. hammer freely . 

falling 20". (All samples) . 

Job No.__/86085 . : Orawn _. jis oe . 
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“COOR. NI11300 ft. (N33925m) ; 
£2282140 ft. (£695597m) BORING LOG 641-018 | SHEET —_—___ OF __—_ 

© SURFACE ELEV. 1680.4 ft. (512.18m) PROJECT EXX CRANDON T 

patum _._____USGS_ MSL pate: startep 3/3/79 DATE COMPLETED —2/2//9 

ORILL RIG____Mobile B-6] ==————sdDRILLING METHOD Mud_Rotar es 

DEPTH _ | < 8 REMARKS 

ia SCRIPTION ot + METER : DESCRIPTI S 3 i . HAMMER REG, 

FEET = «| ey} a yz] a) cere, ATT. 

@ >| = 121] |(Note 1) [ins.) 

0. 30| Topsoil and rootmat | gp pee | 

: 321 11D0} 11-15-17] 18/1 

Dense to very dense, red- 32] 2 00) 21-14-18) 13/1 

brown, fine to coarse gravelly SM 

| fine to coarse SAND, trace to : 

| come silt, trace clay | 

! —}.. ——f—— | 
| | | 36] 3 DO) 16-18-18, 12/18 

: | rr re 

@ | | | _ | | 
|| : mp 
| | — 11304 4 DO: 12-64-72 10/18 

5.49 | _ | | 
SSE f et woe - . ee ee pe : ; 

es | fsa | — | 
7 Fe 

| | = | 5 DO 50-100/3"; 6/9, 

| : fo ! . | 

| : P| Po 
Very dense, red-brown, fine ' SP-4] 99 i | 100. 

to coarse SAND, some fine tO) ,omio>al- a. ott | 

| coarse gravel, trace to some oe 2 § DO #8-99- STTS/19) 
: ! Silt, trace clay Si oe: | | 

| Ppt 
| ! ' | | | 

| PAL a . 
| -_ ae jad 

| 700 141-100/3)9/9 | : 

10.06 ee | | | 

33.0 r | | ! 

- CONTINUED : _ . . 

Job No.____/86085 Golder Associates Drawn _.. Is wo Le 

Scqle ]"=5! Checnked ICG —



COOR. N111300 ft. (N33925m) 2 3 
£2282140 ft. (E695597m) BORING LOG .G41-D18 | SHEET_© OF _> | 

surrace eLev. 1680.4 ft. (512.18m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

yatum USGS MSL spate: startep —__ 3/3/79 spare compLeTeD __ 3/9/79 | © 

oRILL Rig _____ Mobile B-61____ pitino metHoo__Mud Rotary 

DEPTH os | <=] ° —— _e . REMARKS 

a DESCRIPTION ei tle 
METER | Hl |e .| “slows [REC 
FEET :& =19]2 | 2) Pere. Avr 

10 | >| % “i(Note 1) (ins. ) | 

| | CONTINUED | | | | | 
10.06, | ce ee UO, L 

, | | 9} 8 |D0 47-101-_ 3115/15 ] 

| ft | | 

| : 237 | | 
3] || 

| £19 [00137-10074 9/9 | 
| Very dense, red-brown, fine | : | | ; 

! to coarse SAND, some fine to ay bY | : 
| coarse gravel, trace to some ‘to 200 DS | : 
; silt, trace clay cM “9410 DO 100-100/3' 9/9. 

} one an : 
| ees ee 

| po © 

| ; OTT 00 114-100/3' 7/9 | 

| | : | | : | 

| — peo} | | ! 
| | fF 612 00) 260/6" 13/6 | 

| : i PO 

fy poo} | 
: | bal3 po! 200/4" | 0/4 | 

to pope 
| p , — ! : 

7 Pp 
| | Po : 

19.87 | | bs | | (Note 2) 

65.2. END OF BORING | 
HOLE GROUTED AT COMPLETION 

(See Sheet 3 for notes) @ 

| 786085 : Drawn _. jis ee 
net Golder Associates ee



$$$ 
COOR. N111300 ft. (N33925m) 

3 3 

E2282140 ft. (E£695597m) BORING LOG —_G41-018 | SHEET ~~~ JF —-~— 

© surFAce ELEV.1680.4 ft, (512.18m) PRovect __EAA RANDON TAILINGS DISPOSAL SYSTEM 

yatum ______ USGS MSL «CATE STARTED 3/3/79 spate compteteo —-—__3/9//9 ___ 

oRILL RIG.____Mobile B-6] === —sdODRIILLING METHOD... Mud Rotary = 

NOTES 

| 

]. Penetration Test - Driving 3" 0.D. sampler with 300 lb. hammer freely 

falling 20". (All samples) 

2. Split tube sampler left in bottom of borehole. 

| 

@ So 
Job No. 286085 

° Drawn —_ jl 3 ee 

Scale___L'=9' 
Golder Associates 

Checaea ALS _—_—.



COOR. N115865 ft. (N35316m) 
£2282875 ft. (£695822m) BORING LOG G4I-El] sHeeT__!__ or __2 

surface ELEV. 1651.6 ft. (503.41m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL patie starten ___3/3/79 DATE COMPLETED _3/5/79 __ @ 

onic RIG ME 75 iting = METHOD Mud Rotar 

Z DEPTH ix | <1 9 : REMARKS 
a DESCRIPTION {+ 

METER wie us w Blows REC’ 
FEET i cz > o{z/2 PER 6IN. ATT. 

1% >; 7774" {(Note 1) Kins. } 
_Q {| LOPSoli and rootmat | | Se La | 234 are 6.5) Compact, brown, fine to / 18/18 

! coarse sandy SILT, trace ML 

: fine gravel : | 
led; ot _ 
4.0 18] 2 (DO | 6-8-10 {18/18 

Compact, brown, silty, fine 
| to coarse SAND, some fine SM | 
| gravel, some clay | 

: | [18 | 3 D0 | 6-7-11 118/18) 
| | : | pO 

3.84: ; ——— I | ! 
12.6 | bo | : 

' Ps] bof sisaahand ! | Ree IS TE/T8 ©} 

| po pO 
! i S| po 

| | Dense to very dense, brown, SP bo aaah: 

| . fine to coarse SAND, some to | >! > PO | 13-18-19 18/18) | _ fine to coarse gravel, trace  sp- Po es 
; silt sm ; | 7 

p | 
| ! ap ef 

| : 114 6 DO j}0-16-100 18/18 
3 ee woe | ete eee nee ene 

| | | 1 | , ! 

Lo | 3 7 bo 45-50/2" | 6/8 | LS |Z f5-50/2" | 6/8 | 
A 

ps 
9.9] | | 

32.5 | Very dense, brown SILT, some |... io | | | 
' fine to coarse gravel, trace ML ge FY 8 (BO | 100/74 ort 

10.67, | fine sand ae I = | ! 
35.0] | ! ! | 

| CONTINUED | | ! | 

Job No.___/86085 : Drown —  jJls. 

scale 29) Golder Associates Checked _ ES .



COOR. N115865 ft. (N35316m) 2 2 

2282875 ft. (£695822m) . BORING LOG G41-EU_ | SHEET _© oF _© 

@ surFace ELev 1651.6 ft. (503.41m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS MSL spa STARTED 3/3/79 DATE COMPLETED __ 3/5/79 

DRILL RIG CME 75 ————SSS—sODRILLING METHOD Mud Rotary 

DEPTH |. | <] 9 : REMARKS 
a DESCRIPTION oli de 

METER : G1 ete]. stows ne 
FEET ;|& ={ QO ]2/ 2]. Peron. ATT. 

; 5} @]2z)F/(Note 1) Kins. | 

- no.67_ | __SONTINUED Pf fp | 
39.0, Very dense, brown SILT, some | ! : 

; fine to coarse gravel, trace ML ! | | | 

i 43 _|. fine sand . ! 
r 37.5 100 ! 

AN 9 100 | 100/4" 13/4 
— eh ip ef ee pe 

Very dense, brown, fine to SP | 
coarse SAND, some fine to SM ! 

| coarse gravel, trace silt 100 | 

| | ae 20 (DO | VO0/2" 0/2 | a 
i ) , | ! 

: | — | | 
14.48). aL po . | 

r 647.5 | Very dense, red-brown, silty "x, 1100 oo | : 

© | fine PAD, trace to some fine . "7 Syll DO |) 100/6" 6/6 
15.09). gravel, trace Clay — a a a cr ee 

49.5 
END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

]. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely , 

falling 24". (All samples) 

Job No.____/86085 ° Drawn jls o- -_- 
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COOR. N114395 ft. (N34868m) 
9 

£2282890 ft. (£695826m) BORING LOG G4LE13 | SHEET _-__ OF _9 _ 

SURFACE ELEV. 1627.3 ft. 96.00m) »RoJECT EXXON CRANDON TAI G SE 

paTUM _....__USGS MSL___sopate startep _¢/29//9 ss DATE: COMPLETED 3/6/79 © 

DRILL RIG. Joy 12B_ sorting MeTHop___Mud Rotary 

eT] ar 
S DESCRIPTION a} & | GROUNDWATER 

METER | |. el > 1s HAMMER | OBSERVATION 

FEET : e122 |e) cron MEANT WELL 

° >} 7 {=} | (Note 1) Lins. | 

Topsoil and rootmat 
| 

. 0.30}. __1ops oot Talat - - 
1.0! 

| en - 

27| 2 |00 | 4-14-13 |18/18 

| 351 3 00 | 12 11-24 18 ig 
| | Compact to very dense, brown | | oe 8/ | 

: | to lignt brown, fine to coarse SM bo | | 

| SAND, some silt, some fine ! Po | | 

| gravel, occasional cobbles , | | | | 
| 

| faa 00 a-100 [12/4 @ 
! | po a 

: : | 3 ( 
tp ek 
| 169] 5 DO 24-57-112 16/18 
PP PU ‘ 
| | ! 

| S| f 
| | | | i 

156] 6 00 | 27-60-96 16/18 

P| 
Pp Ep 

, (165 7 00 |50-65-100 16/18 
| : fof Po 

| ! | 

| | | 

polo wb. Lv 4/17/79. 10.73- 
15| 8 D0 | 30-55-60/13/18] ~ 35.2 

1] ~28 _ _ bec ee ee ee eee 

H 37.0] | CONTINUED p | | @ 

786085 ; Drawn . dS. 
Job No. fev e~ 

Scale___ | "=5' Golder Associates Cnec«ed __ FEB ——



COOR. N114395 ft. (N34868m) 
2282890 ft. (E695826m) BORING LOG _G41-£13 | SHEET_2 or _8 

surface ELev. 1627.3 ft (496.00m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum USGS OMSL pate starten 2/25/79 ss bate compherep — 3/6/79 

DRILL RIG Joy 128 DRILLING METHOD. Mud «Rotary 

pS] 4 SAMPLES | 
PEPTH Ts! S18 GROUNDWATER METER |* DESCRIPTION o{< |e pawwer | OBSERVATION 

FEET | eye (2) a) Be | arr WELL 
o | —f>1 272)" (Note 1) Kins. 

| CONTINUED S | 
37.0 _ ne | | 2 

| 

re || 
145 | 9 [00 62-62-93 mm 

| 10 00 | 30-37-50| 12/18 

: ! P| P| | 
' | Roop | —— 

Very dense, red-brown, fine | oe Po c00/9" Of 8 
© to coarse SAND and fine GRAVEL,; | [ | | ! : 

| trace silt, trace clay to fine ‘SP bo | : 
' to coarse gravelly, fine to 1SM i : 
| coarse SAND, some silt, trace 1, (210) 0 , | 
| clay, occasional boulders "L7H | i | | 

po '—4___|12 [D0 :110-100/449/10 | | 
! | | : : 

. | | fs po , 
| by a | 

| | #173 DO 100-100/3', 8/9 . ) 
| : — : | 

7 — 
! | - 6114 DO 125/6" | 6/6 | | : 

: en —_ Fe eee ‘ - 

| a | ! 
! : po 
i pS 

a | $9115 00 80-100/3' 9/9 

21.95 | ee , 
@ CONTINUED | | ! 

786085 ; myn jls Job No.__/86089 | Orawn oo . 
Scale__ ]"=5' Golder Associates Checnxed __ FZ __



COOR. N114395 ft. (N34868m) | 3 

F2282890 ft. (E£695826m) BORING LOG _G4L£13 | SHEET_3 OF __O 

surrace ELev, 1627.3 ft. (496.00m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patuM USGS MSL. spate: startep 2/25/79 ___ DATE COMPLETED __ 3/6/79 © 

orice rig OY 128 prituinc MeTHOp______Mud_ Rotary 0 ___ 

DEPTH |. <| 5 GROUNDWATER 
a DESCRIPTION st tide HAMMER OBSERVATION 

METER ' ) wi egtalu plows = | REC” WELL 
FEET j& =/Go)2/ 2) Pere. ATT. | 

O 5} a{[zj]{(Note 1) (ins. | 

rag | CONTINUED 
72.0 

: 190 | 

| ~ 116 |p0 190-100/2"| 8/8 
Very dense, red-brown, fine a 

to coarse SAND and fine GRAVEL, to 

trace silt, trace clay to fine cm {180 

| to coarse gravelly, fine to at | 

| coarse SAND, some silt, trace =| Pe fene f pa 

| clay, occasional boulders / 17.00 0100/8") 8/11 

| ! P| | 

: » feOO, |: | } 

| Phe ba tioo-r007@tan0. 

, | p a 
p ! | ! ! | | 

| orto 0 165/6 6/6 : | 
, 6) | moo | 

- fete ee oe 
Tp 

28.19 ! | | | | 

gosh —_ | | P| , 3 || : 

: | , S 

| Very dense, red-brown to | 67 \20 DO 78-75-92 16/18 : 

| light brown, fine to coarse om an oo : 

_ SAND, some silt, trace fine | i | | | , 

' gravel, trace clay, occasional | 70 | ! : ! : 

| ! silty Sand layers | 7 Q9 7 'DO 70-100/2" 13/8 | , 

104.0] | | | | : 

| CONTINUED | | | | 

: 
| 

Job No. _ 786085 Golder Associates Drawn __. jis. 

Scaie___ | =9' 
Checked HS



COOR. N114395 ft. (N34868m) 

£2232390 ft. (£695826m) BORING LOG —G4L:£13 | sHeeT__4 of __9 _ 

SURFACE ELEV LO27.3 ft. (496.00m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ paTUM USGS MSL_sopate starteo 2/29/79 DATE COMPLETED —_3/6/79 

DRILL RIG Joy 12B DRILLING METHOD Mud _Rotar a 

DEPTH | | <| 5 GROUNDWATER 

METER °@ DESCRIPTION o| |e HAMMER OBSERVATION 

rear aE] E)e| Sem, Pear] WELL 
| & S| @|z | |(Note 1) (ins. 

31-70 CONTINUED : } 
anne __ ee: | 

~ 104.0; 
| 4 | | 

| ! 
| | 

175|22 [po] 75-100 [12/12 
Very dense, red-brown to — | 

| light brown, fine to coarse | : 

| SAND, some silt, trace fine SM bo | | 

! gravel, trace clay, occasional | || | : 

| silty sand layers ! | | ! 

! | : | 
| ! | ! | 

@ a 
| : 185 , ; 

| ! oy 3" oe | | 

Lj <4 12300 B5-100/2". 7/8 
| : po : | | 

| | -_ | | 
38.10) oo --. b a 
125.0]: | oo! | 

, : | | | 

Very dense, red-brown to ‘SP | : ' 

| light brown, fine to coarse to | | | 

| SAND, trace silt SP : [ | ) 

! Mim porches ot 
|| 05124 DO: 27-35-70, 12/18 

| | — ! | 
| | | | 
| | | | i | 

ce) a ch I , ! 
135.0 || | | 

| | | 3 | 
CONTINUED _ po 

| on : 2 ht 
: | 
| | @ | 

786085 . ~ jls 
Job No, _--- - =~ ESS 

Drawn _. VO Ue 

scale 1"=5t Golder Associates crerned = FF



COOR. N114395 ft. (N34868m) | | 
E2282890 ft. (£695826m) BORING LOG G41-£13 SHEET__9___ of __8 __ 

surFace ELev. 1627.3 ft. (496.00m) project EXXON CRANDON TAILINGS DISPOSAL SYSTFM 
patum USGS OMSL opt startep 2/25/79 DATE COMPLETED 3/6/79 © 
DRILL RIG Joy 128 DRILLING METHOD___———S Mud Rotary 

OEP TH j 5 513 GROUNDWATER 
METER |. 6 DESERIETION olx|e HaMmeR | OBSERVATION 
FEET |@ a; ]e) 8) See [Aare WELL 

| oO | >| *@]2 °F |(Note 1) ins. 

aris, | _SONTINUED 
135.0 

| 

19028 [50] 40-150 ta 
_ | 

po 
: ! Oy | ! 

| | : ; 

i : I | | | | , | | © 

|. Very dense, red-brown to sp -/0 26/00! 70-200 112/12 
| © light brown, fine to medium te 4 | | 
| + SAND, trace silt SP- | | | | 

2 — 
| p | 
| i | | : 

| | po Po | : | : | | : 
: ' | | | ; : | 

! h | | | 

: . 27 DO; 50-140 0/12 | ; is Guecaaniie 
! : P| P| 
! : | | | : | : PO | | | po 

| P| 
Po 51.21 ee —t | | | | - | : 

168.0 : CONTINUED ! ! | | 7 

L ee 
786085 ; n 1s Job No._ 4O¥VYO I raown __ Io. ste 15 Golder Associates ant ag



COOR. N114395 ft. (N34868m 

SURFACE ELEV. 162 ft, (496.00m) project EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

@ patum _......_ USGS MSL sopate startep 2/25/79 = «DATE COMPLETED — S/of/9 

DRILL RIG________ Joy 12B s«éDRILLLING meTHop__._______ Mud Rotary 

7. Lawes 
DEPTH Is. “| 8 GROUNDWATER 

a DESCRIPTION al~le HAMMER OBSERVATION 
METER : wl ge m | w BLOWS RECY’ WELL 

FEET |@ >I 9735) 5], Persin, | 7” 
| @ {>} 217)" | (Note 1) Kins. 

51.21, CONTINUED 
168.0, 215 | | | | 

| Co oy ee 
| | — 428 {00.4118-100/3 9/9 | 

| | 

| | | 

Pp 
, P| po | 
| P| | : 

| Very dense, red-brown to SP | I | | | 
| light brown, fine to medium i to oo! i | 

! SAND, trace silt SP a | 

i M251 (29 Do 85-166 (12/12 

| a | 

p | _ oe 
: | p 
| ! a | 
! | Po : 

P| | (185]30 00: 45-140 112/12 

| | _ oo | 
| ! po | : 7 

| | . i : | 7 
- oS 

| Dy 60.35 ee Pf ! 
TO | } | | : 

198.0 CONTINUED : | : : 

: fo 
| -_ P| 

| | - | 
P| PO 

© 
: | | 

| 

786085 : Orcwn . JIS oe 

see n=9 a __ Golder Associates Crec«ed HS ee



COOR. NIT4395 Ft. (N3486Gm 
7 3 

surcace eLey 1627.3 ft. (496.00m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED ___¢/20//79 Ss DATE ~COMPLETED 3/6/79 © 

DRILL RIG_____Joy 12B so orittinc meTHop______ Mud Rotary 

ETT He 
Sg DESCRIPTION o| © GROUNDWATER 

METER FE a] >1% HAMMER | 6 OBSERVATION 
FeeT | & eee (e) Seem | “art WELL | 

|? >}; 7 }|21}°" |(Note 1) ins. } 

60.35 CONTINUED | 
198.0 | ©) 

| 210]31 [D0] 30-130 112/12 

| 
' Very dense, red-brown to SP 

. | light brown, fine to medium | to 
: SAND, trace silt SP ; | —/' | 

| pM | > | ! , P| | > 
: i | a 

/ > 

! 32 (0075-200 {12/128 | | | 
| | : : : in Yt Grout . © 

| a : 7 | (to surface) 

: | Po, | I’ «| @ : 
| po , | | ! ! Ape 

p de 
| | 3 : aL . 
! : i : Oe 

| : | : | A O 

67.06] | - [ “ie 
220.0) | oe | ~ s fgo[33 bo! «60-120 |12/12".| = . 

| Very dense, red-brown to caf 33000 O0n sae de lees Oo | 
; light brown, fine to coarse SM a ! ra 
! SAND, some fine to coarse | : Aye, _ 67.9. 

| gravel, trace silt, occasional to | | ! [st Bentonite 223.0 

p | copies SM po | ES] | Clay Seal 6g. sg 
68.89 fo a 3 iss} | Pea 225.0 
226.0, |. : ft | | Gravel 69.19 

| Very dense, red-brown to | | | | |. [= 227.0 
light brown, fine to coarse SP | | 1G 
SAND, trace fine gravel, SM | | Ine Pea ; 
trace silt | | __ it | <4] Gravel : 20134 bo | 50-170 |1a/12 

| PT Be 
m2} | | : 7 a 
233.0) CONTINUED _ CONTINUED © 

Job No.___ 786085 : Drawn JIS 
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COOR. N114395 ft. (N34868m) 

£2282890 ft. (£695826m) BORING LOG S41-E13 | sHeeT__8 or __3 

@ surrace eLev 1627.3 ft. (496.00m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM ______ USGS) MSL CATE starteo _c/29/79 ss épaTE compLeTED ———3/6//9 

ORILL RIG Joy 128 DRILLING METHOD Mud Rotar ee 

qT; 
DEPTH 5 = 3 ) GROUNDWATER 

a DESCRIPTION METER : 2/35 7 Manne Nae OBSERVATION 
FEET |=! =| 6 ]2) 2] rere. ATT. 

| | >| 27) 1)" | (Note | ins. ] 

11.02) CONTINUED cL | CONTINUED 
233.0 | | | | | ga Pea : 

| 
| . ba Gravel | 

ye, 

: Very dense, red-brown to p | | | ! Ne 

light brown, fine to coarse PM | | Pp oN 12.24 

SAND, trace fine gravel, 237.0 

trace silt 170 : 
Yr 6' } " i : 

23.39 | a a Let Se ee Ole fo | 
240.5) | nva | : | 

: ! - 36 pc, 7 10/24. | : 

Eee 
| Green-gray, Slight to hignly _ i _ : . 

| | weathered metavolcanic TUFr , 37 8C 34/36 

|| | fre yaecent- Taya | 

@ - ae 
| po -139 RC - 54/54 , 

76.35) 0 ee bP | Do 
290.9 END OF BORING 

NOTES | 

1. Standard Penetration Test - Driving 2" O.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 2 - 23) 

Penetration Test - Driving 2" 0.D. sampler witn 300 Ib. hammer freely 

falling 20". (Sample 24) 

Penetration Test - Driving 3" 0.D. sampler with 300 1b. nammer freely 

falling 20". (Samples 25 - 35) 

29. Elevation of top of protector pipe, 1629.45 ft. (496.66m) . 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. | 

DATE , 
[DEPTH (m) | 10.73 [| 9.57 [| 9.69 | 10.00 [ 10.00 | 10.00 | 10.49 | 

31.4 

Toate, -—— isd] ovtoveu | Sr (dT CTC 

pepTa (ft.)| 34.9 | [| [| {ff 
© *Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No.7286085 orcan «OSS 8 

Scale___|"=5) Golder Associates Cracked | ICS _
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| cOOR. N114385 ft. (N34865m) . l «3 

£2282895 ft. (£695a26m) BORING LOG _G41-E£13A , SHEET eo 

surFAce ELev. 1626.7 ft. (495.80m)  perovect —_EAXO CRANDON TAILINGS DISPOSAL SYSTEM. 

DATUM USGS MSL pate: startep 3/16/79 spate compteteo —_3/ 27/72 __ © 

DRILL RIG Schramm Rotadrill _ rit Lins MetHop___Cased/Rotary 
nn 

GENERAL NOTES 
1. Boring drilled specifically for performing in situ permeability tests. 

2. See log of boring G41-E13 for description of subsurface materials. 

3. All permeability tests were falling head tests with water level at top of 

casing or rods at beginning of test. 

4, All holes fully grouted at completion. 

TEST NUMBER 1 | 

Drove 4" casing from 0' to 10.0', leaving top of casing 2.0' above ground. 

Cleaned hole to 11.0' (1.0' below casing) with air and water. 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.5 0.13 | 5.0 1.00 

1.0 0.25 10.0 1.92 

2.0 0.46 15.0 2.58 

TEST NUMBER 2 

Drove 4" casing from 10.0' to 21.0' leaving top of casing level with ground. 

Cleaned hole to 22.0' (1.0' below casing) with air and water. 

| Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.25 0.25 410.0 6.00 ! 

0.50 0.46 15.0 8.17 @ 

1.0 0.83 20.0 9.5 

2.0 1.67 25.0 11.25 

5.0 3.58 30.0 12.42 

| 
TEST NUMBER 3 7 

Advanced hole to 35.0' with 4" bit using air and water. | 

Drove 4" casing from 21.0' to 42.0' leaving top of casing level with ground. 

Cleaned hole to 43.0' (1.0' below casing) using air and water. | 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) | 

0.25 0.42 15.0 19.00 
0.50 0.75 20.0 21.83 

1.0 1.50 25.0 24.50 

2.0 3.50 30.0 27.00 

5.0 8.33 14.0 hrs. 34.00 

10.0 15.33 

TEST NUMBER 4 
Advanced hole to 60.0' with 4" bit using air and water. 

Drove 4" casing from 42.0' to 63.0' leaving top of casing level with ground. 

Cleaned hole to 64.0' (1.0' below casing) using air and water. 

| 

| job No,_786085 Golder A ‘ates brown js © 
I Scate oicer ssociare Checheu... ABO 
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COOR. N114385 ft. (N34865m 
—_ 

£2282895 ft. (£695828m) pORING LOG G41-E13A | SHEET © 3 

@ surrace ELev 1626.7 ft. (495.80m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM = _ ._-.. 

patum ________USGS_ MSE «ATE STARTED 3/16/79 pate compteren —__3/2///9 _. 

DRILL RIG chr Rotadril DRILLING METHoD.___Mud Rotary 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.25 0.50 10.0 17.08 

0.50 1.17 15.0 21.75 

1.0 2.33 20.0 24.50 

2.0 4.75 25.0 26.83 

5.0 10.00 30.0 28.42 

TEST NUMBER 5 
Encountered boulder at 68.0'. 

Could not extract casing. 

Abandoned hole leaving casing in ground. 

Moved 5' south to start new hole (cordinates as given on log heading). 

Advanced new hole to 95.0' with 6" bit and Revert mud. 

Drove 4" casing from 95.0' to 103.0' leaving top of casing 1.0' above ground. 

7 Cleaned hole to 104.0' (1.0' below casing) using air and water. 

Blew water out of hole with air to conduct rising head test. 

Sand ran up casing to 89.0' during test, no data obtained. 

| Cleaned hole to 103.0' using water to conduct falling head test. | 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

© 0.25 7.0 2.0 30.0 | 
0.50 14.0 3.0 34.0 | 

0.75 22.0 5.0 34.5 l 

1.0 25.0 10.0 35.0 | 

1.5 27.0 15.0 35.0 

TEST NUMBER 6 

Advanced hole to 138.0' using 4" bit and Revert mud. 

Drove 2" I.D. wellpoint (#60 stainless steel screen) from 133.0’ to 141.0'. 

Perforated length of the wellpoint was 26.0" and the 1-13/16" 1.D. standpipe rods 

were 5.25' above ground. 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.5 4.00 16.0 12.25 

1.0 5.00 21.0 22.75 

2.0 6.58 26.0 24.17 

5.0 11.50 31.0 25.25 

11.0 17.42 

| TEST NUMBER 7 : 
! Advanced hole to 188.0' using 4" bit and Revert mud. 

| Drove 2" I.D. wellpoint (#60 stainless steel screen) from 188.0' to 191.0°. 

Perforated length of the wellpoint was 26.0" and the 1-13/16" I.D. standpipe rods 

were 6.25' above the ground. 

| 786085 Drawn —-jJ]S_ 
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COOR. N114385 ft. (N34865m) 3 3 
£2282895 ft. (£695828m) BORING LOG _S#!-E13A SHEET =... OF 2 

suRFACE ELEV. 1626.7 ft. (495.80m) pRovect ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL opp starten _____3/16/79 spate compLeten___3/27/79 ©} 

DRILL RIG _._ochramm Rotadrill — prituinc meTHop__.__ Mud Rotary 

Time (min. ) Drop (ft.) Time (min.) Drop (ft.) 

0.5 3./ 5.0 4.7 

1.0 4.3 10.0 4.9 

2.0 4.6 15.0 5.1 

Could not extract casing. Abandoned hole, leaving casing in ground. 

| Job No.__/86085 : Drawn __-. jg 
Sele Golder Associates cnecked ZaS



COOR. N113380 ft. (N34558m) 
7 

F2282935 ft. (£695839m) BORING LOG G41-Flo_ | SHEET 1 __ OF _¢__ 

@ surFace ELEV. 1047.3 ft. (502.038m) provect EXXON CRANDON TAILING DISPOSAL SYSTEM 

| oarum USGS MSL spate: starteo 3/1/79 Ss pare compreteD ___3/¢//9 

DRILL RIG... Mobile B-6] _——orittinc MeTHop______ Mud Rotary 0 

DEPTH | | <| 9 . REMARKS 

a DESCRIPTION el tile | 
METER . a x HAMMER | 

METER eS) 2) cect | art 
| % S| ™}|2z/+{(Note 1) (ins. 

0.30 Topsoil and rootmat 
1.0 

| | 
a | ! 

a _—- vee eed oe 

30] 1 [D0 11-15-15] 18/18 

| | | 46] 2 9G | 12-22-24 la/ig 
Compact to very dense, red- | pe pee eet | 

brown, fine to coarse SAND, er ape pf ef a 

some silt, some fine to \>' {139} 3 DO | 43-61-73) 18/18 

coarse gravel, trace clay ee pO 

| | pb | | 

e po | wt ro | 
— fis2} 4 po, 52-130 12/12, 

| po | 

! | _ Oo 
—t.. 4 

fis [5 00 63-112 12/12 
| | 

: | | : 

: | _ a 
psa [6 D0] 84-170 12/12 | 

Peel 
| | 6B} a 
| 2-817 D0 68-200/2" | 8/8 | | 

; > fo fa 
| 

9.75{ | | | py 
yy Very dense, brown, fine to ! , 
32.0 . SP | 

coarse gravelly, fine to coarse | oy ! 

10.52 SAND, trace silt © _. _J | 2 : | 

34.5 | | | | ! 

CONTINUED | | : 

® 
Job No.__/86085 ° Drawn _. JIS ee 

Scale 79 Golder Associates Cnecked _ AB _.



COOR. N113380 ft. (N34558m) | 
£2282935 ft. (E695839m) BORING LOG _G4I-£15 | sHeeT_4 of 4 _ 

surface ELEV. 1647.3 ft. (502.08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL spate starteD 3/1/79 ATE Compirerep___3/2@//9 © 

oriLL RIG_____ Mobile B-61 ~~ s DRILLING METHOD___ Mud Rotary 

aT DEPTH | <}| 9 REMARKS 
a DESCRIPTION oy & 

METER * ao |e ee | 
FEET |g ec] E |e) 2] ceeom | Ar 

| % S| @]}zi+i(Note 1) {ins.} | 

| 
! CONTINUED 

j 

34.9 of SEBO fees e00/e) BLS. 

Very dense, brown, fine to Sp 

: coarse gravelly, fine to em bgp | 
| coarse SAND, trace silt Lo po be-20n/snta. 

| pe fe | woe ee wee panne mond 

| P| P| 
Mf OO . - po 
8-0 | fey — 

| Poll |, Sf | 
: | 10 DO 46-100/5"j11/11 

| ' Very dense, red-brown, fine ‘s ee re 0/2... Al ©} 

| | to medium SAND, trace to some oy — | ! 
, | silt, trace to some fine to ~~ y20g; fb : ! 

| coarse gravel | 3" i a} 

24 sh TBO SAAN / 
50.9 

_ 

END OF BORING 

HOLE GROUTED AT COMPLETION 

. NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer 

freely falling 20". (All samples) 

Job No.__/86085 : Drawn __. jis. 
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COOR. N112385 ft. (N34255m) 

_£2283005 ft. (£695861m) BORING LOG —G41-£17 | SHEET _|_ of _29 

SURFACE ELEV. 1666.4 ft, (507.91m) provect _EXxX ANDON TAILINGS DISPOSAL SYSTEM 

@ patumM _____ USGS MSL ope starteD ___3/27/79 DATE COMPLETED 4/2/19 
DRILL Rig__ochramm Rotadrill _ pritLinc METHOD Mud Rotar 

DEPTH 5 | < S GROUNDWATER 

a DESCRIPTION oltle HAMMER OBSERVATION 
METER Je oY 2tol w BLows =| REC” WELL FEET z = 8 =} 21] PER GIN. ATT. 

” >} 717)" 4 (Note 1 ins. 
~ 0.30) ansoil and rootmat—. 

0.5 

: Brown, fine to medium SAND, | SP 

some gravel, some cobbles ! 

pf | | | 

- 7.0 i; 

po Hammer _ eng 

| | 
| | 

| | | | 

Brown, fine to coarse SAND : TS Kir | | 
! and fine to coarse GRAVEL, SM ¢ D0 Hammer 13/13: 

@ some silt, trace clay ! ! : | 
| | . | 

: | po oo 
| | Ko Air : 
| | 3 7 _ Hammer | 8/13) 

| po a 
po | : 

- — 
7.62) | ) a : | 
95 Q9| | Brown, fine to coarse SAND, ..< srt Air : 
c9.0/ trace ene gravel, occasional 25 4 D0}. Hammer .1é/Te. 
8.23, | layers of clayey silt = i ML : | : 
27.0 | ! | Po : 

| | | ! 
Brown, fine to coarse SAND | : ! | : | and fine to coarse GRAVEL, SM tat gy | 
some silt, trace clay > PO | Hammer jl2/12) 

9.75 eee Fe | ! 

32.0 | | 

CONTINUED | | 
| | 
| | 

@ | 
786085 | Job No, ____! Oey . Orcwn _ JIS __ 

scale = Golder Associates crenaca. BB
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COOR. N112385 ft. (N34255m) 
9 9 

-2283005 ft. (£695861m) BORING LOG S4l-EV | SHEET © OF _~ 

SURFACE ELEV. 1666.4 ft. (507.9|1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

nATUM USGS MSL___—ooate: starten 3/2/79 ___ DATE COMPLETED _ Afeyto © 

ORILL RIG _ochramm Rotadrill ______ DRILLING METHOD____Mud_Rotary 

DEPTH |, Z| 5 [SAMPLES | aynwATER 

METER a DESCRIPTION a « HAMMER OBSERVATION 

Feet |¢ ce) e(e)e) See [hare WELL 
° 3/712 1°" |(Note | ins. ] 

9-75 CONTINUED 

(r=. 332.0 Brown, fine to coarse SAND 

and fine to coarse GRAVEL, SM Air 

10.67 some silt, trace clay 61D0} Hammer | 6/6 

3 5 e 0 

| 
, _ _ — oe. | 

a} pe gp 

7| D0) Hammer Ts/ re 

| 
| Red-brown, fine to coarse | | | | 

, SAND, some silt, trace fine SM I | 

gravel, trace clay ! or ir - 

| 8 po | Hammer 12/18 © 

| 

| | 
| : i | | a 
: | ath psy I 
! 9 100 | Wa oy 12/12 

| 
| 

| P| 
: | : | 

| ! 10 DO | waht 12/12 
1 

| ! Hammer. _. 4 

| | | 

| fp poitie—ad 

- 
1200 | wammor | 6/12 

20.42, | eh — 
CONTINUED @ 

736085 | , cwn dls 
hss! Golder Associates OM a 

cale 
Checked



COOR. N112385 ft. (N34255m) 3 , 

£2283005 ft. (£695861m) BORING LOG Gél-£17 | sHeeT 3 or _9 

surface ELeEv. 1066.4 ft, (507.91m) provect. EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum _____———S USGS MSL ope startep 3/27/79 DATE COMPLETED __4/2//9 

DRILL RIG____Schramm Rotadrill — priLLiING METHOD Mud Rotar 

DEPTH |i {sis GROUNDWATER | 
a DESCRIPTION ott le HAMMER OBSERVATION 

METER | & wlopely REC, VETER |g Pay Ee) ES pea| wet 
D >| 7121)" |(Note 1) [ins.) 

20.42 CONTINUED 
ejh ne a 

| | | 
| 

Air tae 
: 13 LO Hammer ee 

| | 
i 

! NO | iV ' 4/13/79 23.38 | 14 D0 | Hammer Ve/V3_¥ / cE 

| Red-brown, fine to coarse : | | | : 
| SAND, some silt, trace fine SM . ! : 
: gravel, trace clay : a | | 

@ | PS | : | 
| | ' Mir | | 15 00° Hanmer . 8/19 
: , po po 

; ~ food ; : ! 
: 1600: AP yasq9 

| ! ; | Hammer | | 

| : —_ : ! 
| ! | | | 

| —— | 
: : | ; . | | 
| 17 00; Hather | 6/12 | 

| — 
| | | | | 

| P| | ! 

| | ir | ! 
| =P te 1/18: 

| | Air : | 
| L- {19 Do | Hammer | 0/2 | 

31.09 Sc ee Pp - | 

@ 102.0 CONTINUED 

Job No,__/86085 Drown — JIS 
cole. "=" Golder Associates cence. GOB



COOR. N112385 ft. (N34255m) A 9 

F2283005 ft. (£6953861m) BORING LOG _G41-E17 | SHEET ___*_ OF __2_ 

surrace ELev 1666.4 ft. (507.91m) provect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM USGS MSL spate starten 3/27/79 pare comPLETED 4/2/79 © 

DRILL RIG Schramm Rotadrill  orictinc METHOD____Mud Rotary 

DEPTH | =| 8 GROUNDWATER 
a DESCRIPTION a ~ HAMMER OBSERVATION 

” >; *121F (Note 1) Kins.) 

CONT INUED | 
31.09 | CONTEND 
102.0 | 

Red-brown, fine to coarse 

SAND, some silt, trace fine SM | 

gravel, trace clay | | 
| 

LL | | 
ap | Air : 

| =| Hammer | 8/15 

| | | ! 
| | S| i 

| | | | 

tp © 
: . | | : ! } 

| | | | 

tt 
| po 

! | | an 

| 21.10, Wamner. | 6/121 
| | 

125.0] | ! | | | ! 
! | : | 

, | : | 
| Brown, coarse GRAVEL, some OM ! ! | 

| fine sand, some silt | | i 
| | | | 

: 

nin | 
22 PO Hammer | 6/6 | 

td! pe 
| 

135.0 Yellow-brown to brown, fine Sp | 

to coarse SAND and fine to cM | 

41.91} | coarse GRAVEL, trace silt 
~ 137.9 ONTINUED || © 

786085 jis 
Job No. _-_ = = = * ° Drawn ___. }) 

scale TS Golder Associates checxed_. G4



COOR. N112385 ft. N34255m 
acer 5 3 

62233005 ft. (£695861m) BORING LOG _S4l-£12 — sueet 5 or 9 

SURFACE ELEV. t. (507.9\m} prRovecT TA S p TEM 

4/2/79 

© DATUM ________USGS_ MSL _§_______ DATE. STARTED 3/27/19 pate compLetep —SLéL/ 

pric rig scram Rotadritt DRILLING METHOD Mud Rotar 

DEPTH |, {<1 8 [SAMPLES GROUNDWATER 

a DESCRIPTION al |e HAMMER OBSERVATION 

METER Ie us © B | w BLOWS REC WELL 

FEET 3 
>19isj> PER 6IN. 

o 5} a]2)]+F |(Note 1) {ins.) 

41.91 CONTINUED 

137.5) 

| 
Air 

23 \DO “ye 

Yellow-brown to brown , fine Sp | | ! 

to coarse SAND and fine to SM | | ! 

coarse GRAVEL, trace silt | P| : | 

| | | : : 

- 
| | - —— 

| a | : 

e | || oe 

! | 24.po' Air 18/13 
| : |. | Hammer. ! 

! ! ) : : 
| } | 

| a 
! | : 
! | — 

. | ! | : : 

| : | eg . 

| 1 Air | i 

| | oe Hanmer 12/19 

| —— 

51.24 | |. | | 

168. | 

CONTINUED | : 

| 

° Drawn __. .- ils. 
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COOR. N112385 ft. (N34255m 6 5 

surFace ELev, 1666.4 ft. (507.91m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum USGS MSL spa starTeD __3/27/79 ss bATE ~cCompPLETED __4/2/79 © 

ORILL RIG___schramm Rotadrill _ prittinc meTHoo____——S Mud Rotary 

DEPTH |, g} sf _sameces | crounDWATER 
METER |® DESCRIPTION ol tle HAMMER . OBSERVATION 
coe te YOTotolua REC. 
FEET |@ ey) SE) El ote om Ct WELL 

w” > mM z - yte | in | 

51.211 CONTINUED | 

~ 168.0 | | 
| Yellow-brown to brown, fine sp | | 

to coarse SAND and fine to cM | 
coarse GRAVEL, trace silt | 

foo gee | 

F 53.34 et Ee fFO POT Hammer) 8/18 
175.0 | 

: | 
P| 

! P| a 
| | | : 

| | 
: 27 00} Hamher 2/6 : © 
_ vpob oo en ; 

' Brown, fine to coarse SAND, SP | | ) 
' some fine to coarse gravel, SM | | | | | 
' trace silt | | | | - 

3 | a 3 
| | | 

! | P| a : ! | | | 

| L 
| 28 'D0 | Hammer , 8/12 

! | 

| 
60.66} | ee | | 
199.0 _ - : | 2 

CONTINUED | | 

P| 
| 

Job No.___/86085 ° Orawn _.. JIS. 
Scale___ "=o! Golder Associates Checked LG ___



COOR. N112385 ft. (N34255m) 

surrace ELeV. 1666.4 ft. (507 91m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTuM _____USGS_ MSL (ATE STARTED 3/27/79 _——s vaTE COMPLETED __4/2//9 __ 

DRILL RIG___Schramm Rotadrill] ___ DRILLING _ METHOD Mud Rotar 

DEPTH | 1 eT 8 [sameces | grounoWATER 

a DESCRIPTION elite HAMMER | OBSERVATION 

METER | & wi} @j}a]w| sows REY, WELL 

FEET a 
Zz g Zz |X| PER GIN. “Zar. 

” | =i |(Note i jt ins. } 

CONTINUED 

60.66 ee ro en 

: 
| 

| Brown, fine to coarse SAND, Sp | | 

some fine to coarse gravel, cM | : 

trace silt | 

ef pee tenn 

| 
29 |00 Hammer Ve/te 

. 

0 oe a | P| P| 
210.0) | po P| 

! p , | 
: || : | 

30 (DO | ; to | 

| ! Red-brown SILT, some clay, m | 4—Hammer. ets : 

; trace fine sand | | | | roo 

: | i : pi 

| ! 3 s 5 Grout 

| | ! io 2 (to surface) 

| P| | an 
| : | | po QL: 

| i | | qe 

| ree 
| : | : i , 
i 

| - pe ~ ok 

| Air | Vt 
| 31 PO | Hammer :18/18)>.. gOS 

| | | qi Bentonite 226.0 

: 4 “' clay Seal 69.49 

69.30 
| Pea Gravel228.0 

ne ep pa 

229.0 | CONTINUED 

CONTINUED | : | 
fo 

Job No. 280085 
° Drawn __ jls _ 
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COOR. N112385 ft. (N34255m) 8 9 
E2283005 ft. (£695861m) BORING LOG _S41-E17 SHEET __~__ OF __=_ 

surrace ELev. 1666.4 ft. (507.91m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patumM USGS MSL opt starnten 35/7/79 pare compLetep ——“/2/79 ® 
DRILL RIG___ochramm Rotadrill  orittinc MetHop___——s Mud Rotary 

DEPTH |& “i o | | GROUNDWATER 
a DESCRIPTION a ~ a HAMMER REC OBSERVATION 

reer | SLE] E/E) coon [en HELL 
” >; 777)" 1(Note 1) Kins. } | | 

69.80 CONTINUED a CONTINUED 

| | les Pea 

Red-brown SILT, some clay ve dGravel ; ML — | 
trace fine sand 18 

LAB fo | Be oo RNR Tiga. |. rn 
234.5 Red-brown, fine to coarse 1S 235.0 

clayey SAND and SILT, trace ML oa 
fine gravel -—) Pea 

oO {Gravel 
Ow 

| | be 
73.15 a co | ot — CO. 240.0 pO ! Oe 

: ; | | 28 
Brown, fine to coarse gravelly, : | i ~ Lo © 
fine to coarse SAND, some SM po | | i) | 
Silt, trace clay . bo ' | ix , 

: : , ! |: | i 14.68 

| : + 7 a 245 .0 ! : = Be DO Hathher | 8/127 | | ~ : 

247.5 | po | a 
Greenish-gray, highly weathered | | | Drill a Pea : 
metavolcanic TUFF | - |- |Cuttings| - Gravel : 

! ! : ! | bo - . 
: | : oe us 
: ! i pot : 

: : | | 7 
a Pf | = 

255.0 i Ny | | . . 
Greenish-gray, metavolcanic _ 34 RC | - 57/60|_- of | 
TUFF : ) . : 

260.0 

END OF BORING 

NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. (Samples 1 - 33) @ 

Job No.___786085 ; wo JIS 
scale 1"=5' Golder Associates chncd.. AGF 

|



COOR. N112385 ft. (N34255m) | 
E2283005 ft. (E695861m) BORING LOG .G41-E17 | SHEET __9 _ of __9 

© surrace eLev, 1666.4 ft. (507.91) pao ject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| patum ____USGS MSL oats starteo 3/27/79 sate compreteo —_ 4/2/79 

DRILL RIG__Schramm Rotadrill ss ort iNG weTHop___Mud Rotary 

NOTES (continued) 

2, Elevation of top of protector pipe, 1668.5 ft. (508.56m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

T DATE. | 4/18/79 [11/12/79 | 4/25/80 | 5/22/80*] 9/10/a0*[ 
DEPTH (m) | 23.38 | 22.16 | 22.43 | 22.43 [| 22.89 | | 
DEPTH (ft.)| 76.7 | 72.7 | 73.6 | 73.6 [| 75-2 | 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No./86085 ; | JER 
te tt = 5 Golder Associates se 
cale__ Checked X



COOR. N110750 ft. (N33756m) 
1 2 

F2283085 ft. (£695886m) BORING LOG _G41-£19 | SHEET ____. OF —__—_ 

surFAcE ELEV. 1620.9 ft. (494.06m) PRovecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS_ MSL spate starteo 3/8/79 DATE COMPLETED -3/8/79 —_ ® 

DRILL RIG Joy 12B DRILLING MeTHOp___Mud Rotar 

DEPTH |, 2] 5 ae MARKS 
| | 

oO re 

a DESCRIPTION HAMMER 

FEET rs > 9 5 > PER 6IN. 

|” >{ 7] 1," {(Note |) Kins.) 

0.0: Soft, light brown, organic ML 

! SILT and CLAY, some fine to| -| 1 AS - - 
: sand to compact light brown, cM | : 

| silty, fine to coarse sand 
| 

| 

5.0, | 20} 2 |1D0} 9-10-10 | 14/1 

491 3 [po | 22-27 [rasi2 

| 00 | 
! 4 4 (D0 | 00/4" OLA | 
! 

~ mn lon ae wane <a . 

ae 
) : pe P| : 

| ' Very dense, brown to orange- ! 97] 5 DO: 26-48-49 18/18 : 

| ! brown, fine to coarse gravelly, | we rb ee 

| | fine to coarse SAND, some silt, SM i : | : 

| ° to fine to coarse SAND, some ( 53 ——- : | | 

i . silt, trace clay, occasional | 1 | : ! 

. cobbles | dole 00. 53-100/5 wi 4/11 | 

| | | | 
| | | | 

| | P| ; | 
| | oo | | | 

| | 133 — | | 

: ie “617 pO | 133/6"..,4/6__| . 

i | | | 

| taal || || 
| | [el 3 po | 144/6" 0/6 ! 

| ab — 
| | PI , 

: | 
fp Lp 
| [155] 9 PO} 66-89 18/12 | 

nt | 1 
37-0] CONTINUED | | & 

786085 . Drawn _. JLS .__— 
Job No. -fO¥Voy 

Scale =D!) Golder Associates Checxed AB



COOR. N110750 ft. (N33756m) 
0 7 

F2233085 ft. (£695886m) BORING LOG G41-E19 | SHEET _¢ OF __o 

surrace ELev, 1620.9 ft. (494.06m) pRovect _____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM _____USGS_ MS] sé STARTED 3/8/79 DATE COMPLETED 3/8/79 

| DRILL RIG Joy 12B DRILLING meTHoD.__Mud Rotary 

pep TH | \8[5 ae MARKS 

METER |° DESCRIPTION a " HAMMER | 

FEET ~ é 
: | : : oe " N. a Tr 

a deg}. LS ONTINUED ee | 

| 37.0 

. po | 93-50/1" [5/7 | 
Very dense, brown to orange- < pee 

brown, fine to coarse gravelly, | 

fine to coarse SAND, some silt, SM | 

to fine to coarse SAND, some | , 

silt, trace clay, occasional 

cobbles | p0 | 179/6" |6/6. 

pf 
| | oo}; | | 

3 -4912 DO 200/4" «| 4/4 

© 15.33| a . ee eG CO ¢ wee? Oe ee 

50.3 
END OF BORING 

, 

HOLE GROUTED AT COMPLETION 

NOTES | 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 2 - 12) | 

Job No, 286085 Golder Associates Orewn _. JIS 0 

Scale To 
Checked — ACR oe



COOR. N110260 ft. (N33608m) GA1-£19A sueeT 1 or 9 
£2283290 ft. (£695949m) BORING LOG 20 : OF 

SURFACE ELEV 1645.6 ft. (501.58m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL opie stanten 9/11/81 pate compteten___2/ 19/8! @ 
DRILL RIG oChramm Rotadrill TO4HP oriyiing metHoD Mud Rotary 

ds Ar ~ snus 
3 Oo MUG i a 

METER| © DESCRIPTION oe} \ |e HAMMER OBSERVATION 
B z<] S]2]wj Blows jRECK WELL 

FEET |& s>1|912/]21| vere. ATT. 
” > mM z - 

/ fo 
r 

Compact, red-brown, silty /1) 00 wammer 118/18 
fine to coarse SAND, some SM ; 
fine to coarse gravel, trace ~ 

clay 

Air [2 | 00, Hanmer _|18/18 
| 

| | 

15.0 | . © 

Dense, brown and red-brown, - | 3} oq Hater [18/18 
fine to medium SAND, some SP- 3 | DO Hammer _|18/18 
silt to fine to coarse SAND,  |SM 
some fine to coarse gravel, 
trace silt , 

[= [al od wane | ane | a ce J Hammer | 4/18 : 

/ yo 

Job No.786085 Gold A ‘at | Drown SKB | 
Scale 1 = 5!) er ssociates Checked ___MRB



‘}cOOR. N110260 ft. (N33608m) 
| 2283290 ft. (£695949m) BORING LOG G41-E19A. , SHEET _2__ OF _2 

surrace ELEV. 1645.6 ft. (501.58m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ___USGS MSL sate starteD 9/11/81 DATE comPLeTep ___o/ 19/81 

DRILL RIG Schramm Rotadrill T64HP ogitinc meTHop_____Mud Rotary 

DEPTH {5 | 5 GROUNDWATER 

METER = DESCRIPTION 0 ~ HAMMER lace PBS ERATION 

ae -~ | Pia w BLOWS 

FEET ce = 6 }z| 2 PER IN. Zar 
wn 

> w z t- 

9.60| CONTINUED S 
31.5 Dense, brown and red-brown, SP 

fine to medium SAND, some silt | S™ 
to fine to coarse SAND, some | 

0). fine to coarse gravel, trace silt} : 

35.0 

Very dense, brown, fine to 

coarse SAND, some fine to SM 

coarse gravel, some silt | 
{ 

) | | Air | | 
5 DO | Hammer [12/18 

| | 

i — 
@ Weebl) de P po | 

45.0 | po : 

! Lo : ! 
\ ! ! 

Very dense, orange-brown and | ! | 

brown, fine to coarse SAND, SP | i | 

some fine to coarse gravel, re 
| Air 

trace silt 6 |DO! Hammer | 19/18 

16,76 ee 

55.0 | 
Very dense, red-brown, silty 6/10/81 —s 1/27 

fine to coarse SAND, trace fine ~ 56.7 

gravel, trace clay to fine to 
coarse SAND, some fine to SM 

coarse gravel, some silt, 

occasional cobbles and boulders =| 7 \o0| vamer [18/18 
7 Hammer | 18/18 

20.27 en 7 

. 66.5 - 
r CONTINUED 

786085 
SKB 

Job No. 42+ 
Drawn ___ ESS 

seale 1" = 5! Golder Associates set HRB



COOR. N110260 ft. (N33608m) 9 | 

E2283290 ft. (£695949m) BORING LOG G4l-EI9A , SHEET_3 oF_3 

surFace ELev. 1645.6 ft. (501.58m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _—_ vate starteo 2/1/81 parte comeLeten___2/! 15/81 © 

ORILL RIG_SChramm Rotadril]l T64HP prittinc MeTHop____Mud Rotary rs 

DEPTH Is 3 5 

S ato GROUNDWATER 

METER |. DESCRIPTION a|~<|z HAMMER | OBSERVATION 

n a] mM z aad 

Fo0.27| | _—_—conrunuen 
66.5 | 

t—AIY 
\ Hammer 

| -[sioj* | 6/12 

| 
| | 
| | 

| | & / | Air |  ©@ 
Very dense, red-brown, silty A | 
fine to coarse SAND, trace | 3}? Hammer 20/2 | 

fine gravel, trace clay to M | 

fine to coarse SAND, some fine | 7 

to coarse gravel, some silt, | | | 

occasional cobbles and | | 
boulders | | 

P| 

10 0 aid | 

Pe | | 
nu | 
ai BGrout : 
“(to surface) | 
77) oS 
a OD 
piphPyn 

128 : 

L230) : 
Pl 

30.94 oo _ | - }11 Joo Waihher 18/1952! 
- 101.5 

-_ — ——-_-- 

Peyy comma TP PT TT | comme | @ 
Job No. /86085__ Gold A at Drawn SKB 
Scale 1" = 5 er ssociares checked MRB MRB



COOR. N110260 ft. (N33608m) 641 -E19A - 4 g 
£2283200 ft. (£695940m) BORING LOG GAI-EIOR . SHEET —"— 0F —=— 

SURFACE ELEV. ft. (501.58m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
@ DATUM USGS MSL pate sTarTED 5/11/81 naTE COMPLETED _D/ 15/8! 

DRILL RIGgchramm Rotadrill TO4HP  ppiiing metHOoD Mud Rotary 

DEPTH Vs |S] 8 GROUNDWATER 
METER |% DESCRIPTION 2 ~ le HAMMER OBSERVATION 
Freer UE mo fw ‘REC. 
FEET z re z 2 a BLOWS REC rat WELL 

” s M z - 

ago — CONTINUED S| | CONTINUED 
101.5 Very dense, red-brown, silty a] oo 

fine to coarse SAND, trace fine SM : > ‘Grout 

gravel, trace clay to fine to pep POU 

32.00 coarse SAND, some fine to coarse Bolg 32 001 
105.0 gravel, some silt, occasional #4 OQ 105.0 

cobbles and boulders +4 a. Bentonite 

TO tH = Clay Sealy, 9 

od 1080 
Very dense, brown to red-brown, |SP od cn 

| fine to coarse gravelly fine SM TP a 2 
to coarse SAND, trace silt | the bo | Hanmer Ol. 12 D0 | Hammer 15/184 = pea Gravel 

a 0 | 
| 0 O° 

Pg : 10. 
pt | oo 

@ 39.05 ce ee | | loo. S”~é‘<it:C«S'S 
115.0 | a | i 115.0 

| : | oA =, | 
| | 0 - 

| 8 
| ! | [9° a 

| | or Be 
| ar fo Se, , Pea Gravel ~ 

hh DO | Hammer, 18/1999; 7S 0 
4% '- xp | 

sea 
Very dense, light red-brown | for. oe 
to orange-brown, fine SAND, , is 0.0 : 
trace silt to fine to medium SP 0, ——.ov . . __ 38,10 
SAND, trace fine gravel, trace | y 208 8 89: 38.4 125.0 
silt +++++. 126.0 

| ++ ++ 

FrtEtt! Bentonite 

+aettt Clay Seal 
— 

toe Ee 39.62 
v1 9 © oo; — 130,0 

: | tralool nammor 15/19 00% ° | Pea Gravel 

9 Po Og? (to bottom 
47 "9083. of boring) 
ao $/2 | | 

Al.61 ok ee 
@ | 136. | CONTINUED po 

| Job No,_786985 Drawn SKB 
scale T= 5 Golder Associates woneoq RB



COOR. N110260 ft. (N33608m) 5 9 

£2283290 ft. (£695949m) BORING LOG _G4l-E19A | SHEET 9 ___ OF _2_ __ 

surrace ELev. 1645.6 ft. (501.58m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL sone starteo 9/11/81 _ _oate compceten 0/15/81 © 

DRILL RIG hramm Rotadrill T64HP ORILLING METHOD Mud Rotar 

DEPTH j 9 ae GROUNDWATER 

METER |~ DESCRIPTION ol + ]% HAMMER | OBSERVATION 

FEET | e) E/E) ceem | ar men 
" 

a) ma z r- 

ney | contin 
136.9 

——L. i /— 

15100) Hammer 18/18 

Very dense, light red-brown 

to orange-brown, fine SAND, SP 

trace silt to fine to medium | | 

SAND, trace fine gravel, trace i | 

| _-L. | Hammer | 
| 16,00, 4, 8/12 © 

pt | 
fp 

| 
|| 
| PV AIr | 

\ Hammer | | 

| 17/0; 4 12/12 

| 

49.83 
| 

ote ee a 

CONTINUED 

Job No. 286085 
° Drawn SKB © 

seule 1" = 5" Golder Associates ag MRE



COOR. N110260 ft. (N33608m) 
9 

£2983290: ft. (£695949m) BORING LOG G4) -E19A , sHeeT 9 ___ oF _7 

surface ELEV. 1645.6 ft. (501 58m) pROVECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTuM ____USGS MSL C«éATE STARTED 5/11/81 paTE compLeteo 2/19/81 

DRILL RIG SChramm Rotadrill TO4HP oriLLiNG meTHOp___Mud Rotary SS _ 

DEPTH |5 | 4 6 [SAMPLES GROUNDWATER 

a DESCRIPTION ct tle HAMMER OBSERVATION 

METER | 
wt e@ia {wi Brows |RECK WELL 

FEET |& 
>| Q9]2 | 24 PER SiN. ATT. 

wn 
> mM z - 

7.8 | _ _continuedD TT 
163.5 } | | 

S| | PS 
| Very dense, light red-brown | | | : 

to orange-brown, fine SAND, Sp —Air 

trace silt to fine to medium \Hammer 

SAND, trace fine gravel, trace 

silt , | - |18/00! ‘ 12/16 
| 

| | | 
| | | | 

175. 7 _ po 
| — | | 

© | _ po 
| : | | 

| po | ; 

| i ! | . 
| Third | 

Very dense, brown to red-brown, | 19|DOi Hammer ba/24 | 

fine SAND, trace silt to SILT, {SP {+--+ 

trace fine sand, alternating to : i ! | . 

layers of above occur in ML — | 

layers no thicker than 12 | ! | | 

inches 
po | 

Air | 
P= 20)| DO Hammer 16/18 

59.44 Le a —_ 

195.0 Very dense, light brown, fine 

SAND, trace silt to fine to SP | 

medium SAND, trace silt 

60.64 
- 

© 199.4 | CONTINUED 

786085 
; SKB 

Job No. ____-+- $+ += 
Drawn ____ > Rh) 

Scale 1 = 5' Golder Associates Checked __ “RB



COOR. N110260 ft. (N33608m) | 
£2283290 ft. (£695949n) BORING LOG .G41-E19A , SHEET 2 or __9__ 

surface ELev 1645.6 ft. (501.58m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patuM ____ USGS MSI —S—:C#@ TE: STARTED ___5/11/8] sae compLetep____9/19/81_ @ 

ORILL RIG R dril] T64HP DRILLING METHOD Mud Rotary | 

DEPTH 5 4 3 GROUNDWATER 

METER | |. DESCRIPTION ol le HAMMER | OBSERVATION 

FEET |¢ el STE |e) seven | “rt HELL 
” > miz - 

0.64 | __ contin, 
199.0 | 

Air 
_ 21] 00 Hammer {19/18 

Very dense, light brown, fine 
SAND, trace silt to fine to SP 
medium SAND, trace silt 

| Air 
: 7 | \ dammer | 

- | 22!) D0] - 12/12: | fee 
| | | 

7 | | Pp © 
65.59 | | | | 
215.0 : | ! | 

| th 
ic-Air 

Very vee red-brown Tine to | \Hammer 
coarse , some fine to | 33 TY Cayt2 

coarse gravel, some silt, sm 23| DO le/le | 

trace clay | 

| | 
| | 

68.59 | | i | 

225.0 | 

Very dense, multi-colored, | 

fine to coarse, sandy fine to GP - 
coarse GRAVEL, trace silt Gl 

70,56 _ _ | 

231.4 
| ! | | 

CONTINUED i | 7 | 

786085 SKB Job No. ENS . Drawn. 

Scale = 5 Golder Associates checked MB 

|



COOR. N110260 ft. (N33608m) 8 9 

F2283290 ft. (£695949m) BORING LOG G4l-E194_ , SHEET —_—___ OF ____ 

@ surFace ELEV, 1645.6 ft. (501.58m) proyecr_____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM | 
DATUM USGS_MSL pate starten __D/11/81 nate compLeteo 0/15/81 

DRILL Rig Schramm Rotadril] T64HP oaiiing meTHoD___ Mud Rotary 0 _ 

DEPTH |g 1S] 8 | GROUNDWATER 
METER | = DESCRIPTION | o | | HAMMER OBSERVATION 

FEET |é Ee] S]E|E] ccvem | “ar nee 

70. 1 CONTINUED S fo Air 
231.5 ee _ . ‘Hammer | 

Very dense, multi-colored, Gp-l_~ 24] DO} 10/12 

fine to coarse sandy fine to , | en : Sn 

coarse GRAVEL, trace silt 

V.69 fo 
235.0 TO 

Pyiy | | | 
Very dense, brown, fine to | —_ : : 

© coarse gravelly, fine to | SM to | | 

coarse SAND, some silt, | Do ! | 

trace clay ! i | ss 

| Pe 
! ! ! 
| | 
! - | 25} RC 40/72 

i : | | 

| | | a 

77.44 | | : | 

£ 254.0 | P| 
| . 

Highly to slightly weathered, ; | 

green, metavolcanic TUFF | ! 

261.5 
CONTINUED 

dob No. 786085 ——— Golder Associates Drawn $= ——— 
Scale__l' = 5) Checked ___MRB



COOR. N110260 ft. (N33608m) 9 g 

2283290 ft. (£695949m) BORING LOG G4)-EI9A. SHEET _2 _ OF _= 

currace evev, 1645.6 ft. (501.58m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

vary USGS MSL are sranreo 5/11/81 _ are compLereo 9/18/81 © 

DRILL RIG oChramm Rotadril] T64HP pen ting METHOD Mud Rotary 

TT Lares 
DEPTHS a] 38 GROUNDWATER 

METER I™ DESCRIPTION of>]¢% HAMMER | OBSERVATION 

FEET | & el alzie pws Zant WELL 
bs SJ/alzicr 

rant |. cormuen | 
261.5 

Highly to slightly weathered, 

green, metavolcanic TUFF 

| 
| 

|_| | 
| 26) RC| 62/72 

| bo 
Ht 

84.1 | bo © 

276.0 
END OF BORING 

NOTES 

1. Elevation of top of protector pipe, 1649.9 ft. (502.60m). 

‘pate. __-| 6/io/a1_ | [ 

[+ Sepra ett ss.? dD Ci TC : 

Job No.__/86085 
° Drawn SKB 

wote = 5! Golder Associates crecned —MRB



COORD NI14045 Ft. (N35004m) | 
F2233660 ft. (£696062m) BORING LOG _G41:5£13 | SHEET ___|__ OF _S& 

@ | surrace evev 1670.7 ft. (509.22m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 3/12/79 DATE COMPLETED 3/13/79 

spice RIG Joy RIS DRILLING METHOD Mud Rotar ee 

DEPTH ie < 8 REMARKS 
oO ie | 

| @ DESCRIPTION alien le HAMMER | 
METER | e]alel. Rec. 
FEET A c{S)ele) Sey far 

8 5 | = |=] |(Note 1) [ins. | 

0.0 Soft, brown SILT, some fine | 4. | 

| | sand, some to trace fine ML #[ 100) 21-3 18/19 

/ gravel, trace organic matter i | | 

“at | | | 

! lal 2 o| 5-7-7 han 
| Loose to compact, red-brown | | 
| to brown, fine to medium SM | . 

: SAND, some fine to coarse | | | 

' | gravel, trace silt Pt ee ee | 

| | | | gf 300! 3-4-4 | 18/13 
7 | foe TO a a 

| | . | 

| | | | qa) 4 po: 5-5-9 18/18 

8.64) | _ | | 
16.3) | | po | 

mh Compact, brown, fine SAND and = SP hee Oo 

| | fine to coarse GRAVEL, trace SM 97 5 D0. ll-lo 1/12. 

| | silt to | | 

| | 3M P| ! : . 

24.0) | . _ | | 
; | . | . . 

: doe Le ee ee 

‘ | — f4l] 6 BO) 11-19-22 15/13 

; | | Compact to very dense, brown : TT | | | . 

| | | fine to coarse SAND, trace SH ig : ! | 

to some fine to coarse gravel, .~ Rp : 

| trace silt | pp | 
P| 21 700} 12-10-1 12/18) 

| Boulders and cobbles noted at | | | . 

| 27.5'=28.0' and 35.0'-35.5' P| i 
| | | | 

2818 DO | 12-16-12] 5/18 

37.0) | CONTINUED , | | 

786085 pervs GIS 
Job No,__ 496069 op No 725 | Golder Associates nhe-eed COB



COOR. N114845 ft. (N35004m) 2 2 ; | 
2283660 ft. (£696062m) BORING LOG Sél-Fl3_ , SHEET ———_ OF — 

surrace ELeV. 1670.7 ft. (909.22m) proyect___—SsSss EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum USGS MSL pate startep 3/12/79 DATE COMPLETED __ 3/13/79 © 

DRILL RIG____—— Oy ~R-15 DRILLING METHOD Mud Rotar 

pePTaT_ 73]. a 
METER © | DESCRIPTION a ~ ce HAMMER L | 

” >; 74217 /)(Note 1) (ins. } | | | | 

: CONTINU 
11.28, we Dee eae eee, EO Coen ee | : | 

— 37.0 125 | | | ! 

Fo 8 2p] °518"_40/6. | 

Compact to very dense, brown 150 | | | , 
1 | fine to coarse SAND, trace {ova | | | 
| | to some fine to coarse gravel, pm U fo 

I : ! trace silt a on 10 ,DO 50-100/5", 11/11 

| ! Ds P| 
! | : | | 

- ' + Boulders and cobbles noted at | : 
— 39,.54-40.5' and 48.5'-50.5' | | | 
js 45 : ! . 

| ! | | 11 DO 45-100/4"' 9/10. | 

_ _ 150 — | : 
_ t ar ae. 

-17.01; | = 112.00 75-75/3" 6/9 
95.8 END OF BORING 

HOLE GROUTED AT COMPLETION 

IT. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (All samples) 

ys 786085 | ‘an 1S oe Ne Te Golder Associates a



COOR. N107255 ft. (N32692m) 9 
£2293465 ft. (£69600Im) BORING LOG _G4!-Fea | sHeeT | __ or 8 __ 

@ SURFACE ELEV. 1653.5 ft. (503.99m) proyect __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _...__ USGS MSL Cia: STARTED 1/2/80 sé TE: COMPLETED 1/8/80 

DRILL RIG Drilltech D40K DRILLING METHOD Mud Rotary ee 

zy 
DEPTH S dje GROUNDWATER 

METER |\. DESCRIPTION el ss HAMMER | OBSERVATION 
ree | e{ (Ele) Bor, fer] well 

| 5 >| = {7 | * | (Note 1) Kins. 

0.0 

Compact, brown, fine to 
coarse SAND, some silt, SM | 
trace fine gravel 

| (Note 2) 

f-{ilpit - | 

2.29 i 
7.5 

Dense, brown, fine to coarse | =] 2io0] ir | aig 
gravelly, fine to coarse ot | aS / 
SAND, trace to some silt | | 

- 
| fo | 

e tL | | | -f3 po) Ate | aie | 
1 Ae 

5.33 a 

- fe 

| -| 4.00! Hammer [18/18 
| Very dense, light brown to SP P| 
| brown, fine to coarse SAND, to ho Air 
| some fine to coarse gravel, {SP |_| Hammer 
| trace silt to fine to SM TSO 110/12 
' coarse SAND and fine to & | -| 5 0 |s Lo/t2 : 

coarse GRAVEL, trace silt iSW | 

to Sd fg 
| Air 
SM + Hammer 

| -leposh _|14ay14 

Yl ae | Hammer 

a Too eye 
a 5 

Job No.__/86085 ° Drawn ___ls____ 

scaled "=5' Golder Associates checked LLB



COOR. N107255 ft. (N32692m) 

surrace ELeV, 1653.5 ft. (503.99m) proyect EXXON CRANDON TAILINGS D1SI YSTE | 

patum —____USG@S_MSL _ pate starteo 1/2/80 pate compLceteo 1/8/80 @ 

pritL RIG_—__Urilltech D40K ss oRILLING METHOD ____ Mud_Rotary | | 

DEPTH | 8 S| 8 GROUNDWATER 
a DESCRIPTION oil tle HAMMER OBSERVATION 

METER | 
“wr egtolu stows =| REC," WELL | 

CEeT 
ue Sia ATT. 

FEET |[€ 
>} 9 ]2 | 2],.PER SIN. 

an | S| a]zj]*{(Note 1) (ins. | | 

Paral. CONT INUED p | 

11.13 ee 
: 

36.5 

| 

Ty - 

sp [2] 900 | warmer [15/18 : 
Very dense, light brown to to | : 

- brown, fine to coarse SAND, ED | | | 

some fine to coarse gravel, ISM | ! , 

trace silt to fine to | & : : e 

coarse SAND and fine to ISW Ho DOT Ate 14/14 | 

| coarse GRAVEL, trace silt ‘to P= Hamme Vara 

|| ‘SW : 

1 1SM 

| 

| 

| 

: 

| , . 

| 
f\ 

[= fie bol wane 14/16 : 

[- [13 D0 [pammer  [be/1 el 65.4 - 

20.42 ee 

| CONT INUED 
: 

Job No.__/86085 
~ Drawn 

scale '=5 Golder Associates brawn ee rib



COOR. N107255 ft. (N32692m) 3 3 

E2283465 ft. (£696001m) BORING LOG _G41-F24 : SHEET __-_s OF —___ 

© SURFACE ELEV, 1653.5 ft. (503.99m) proyvect ___ EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

patum ______USGS MSL sépas€ sTarRTED _1/2/80 ___ paTE compLeteo__1/8/80 

orILL RIG____Drilltech D40K ss pRiLLING METHOD Mud Rota ee 

DEPTH S a S GROUNDWATER 

METER {2 DESCRIPTION eo} \ |e HAMMER | OBSERVATION 
METER | EP E/E) 2) Bow, (%0} WELL 

° >} 7 {7 {| | (Note 1) {(ins. 

7 00.421 _ _ ONTENUED a pT T Grout 
67.0 a ‘(to surface) - 

Sy 21.0 
| ++ 2 69.0 

P- ia joo) AM jiesigt: ‘. | Bentonite 
oa i: A | Clay Seal 

+ Oo 

! | +H + J 
| 7) w 
: nel = 22.86 

| )- [1s pO Hamme 18/18 ; S 

| - | 2) Pea Gravel 
po ac 

8 16 00 Hammer [18/18 | 

| i _ | | 25.30 
Very dense, light brown to Sp | | | }. |— 83.6 
brown, fine to coarse SAND, OM ; | —_ 
some fine to coarse gravel, “2 -——1.- ‘ {= : 

trace silt to fine to SW = fiz DO ; Hamme | 5/18|°|— 1 Pea Gravel 

coarse SAND and fine to to ”. (to bottom 
| coarse GRAVEL, trace silt cw Po oe of boring) 

oM ma 

| , | Hamm JI: 

| . {=> 

! - Ni; | | ne Pea Grave 
, | - D0 Hammer _;! 0/19 Oe 

| 

Air 

© 31.09 ee ioe TT 
Job No. 7860 . Drawn jig 

ole 15! Golder Associates specned DLA



COOR. N107255 ft. (N32692m) | 4 3 

F2283465 ft. (£696001m) BORING LOG G41-F24 | SHEET ___* _ OF _O_ 

suRFAce ELEV, 1653.5 ft. (503-99M) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _____ USGS MSL saTEE: STARTED — 1/2/80 pate compceteo__-/8/80 © 

oriLL RIG___Drilltech D40K so oRILLING METHOD Mud Rotary | 

| 3 oy, [sampLes.— | 
DEPTH] © i] 9 GROUNDWATER 

METER |” DESCRIPTION a|\ |e Hammer | OBSERVATION 

2 >} 27/2)" | (Note 1) ins. | 

3) ‘ool. CONTINUED | | 

102.0 

p= [21 ]00 | amen [13/16 
SP | | 

Very dense, light brown to to i 
brown, fine to coarse SAND, SP i | | | 

some fine to coarse gravel, SM ; : | 

trace silt to fine to | & | | ! | 
coarse SAND and fine to ‘SW | | | © 

| coarse GRAVEL, trace silt ito | | | | 

| ‘SW | | | | 
| SM | | | 
| | | 

: | 22 00; vamp, 12/12 

| 
| 
| 

A 

23 DO | armor (13/16 

41.45 _ a 

ee CONTINUED ie 

786085 | ils 
Job No. . Drawn 

= 
4 eT Golder Associates ~neeked ZB



~ COOR. N107255 ft. (N32692m) | | 
£2283465 ft. (£696001m) BORING LOG G41-F24 | sHEET_2 or _8 _ 

surFAce ELev, 1653.5 ft. (503.99m) sroyect AILINGS D 

} patum _____ USGS MSL Ca T=: STARTED __|/2/80 __ pate comeceteo _l/8/80 

oriLL RIG____Drilltech D40K so pritLinc METHOD Mud Rotary 

DB). | SAMPLES DEPTH | 415+ oe: GROUNDWATER 
METER |® DESCRIPTION a} <|« HAMMER | OBSERVATION 
FEET |é £/) 6] 2) 2) cron Zant WELL 

| 0 | a }z/F | (Note 1) |(ins. 

1 as CONTINUED p | 
136.0 ee Sp 

Very dense, light brown to to | | 
brown, fine to coarse SAND, Sp | 
some fine to coarse gravel, cM | 
trace silt to fine to 3 Wa 
coarse SAND and fine to <, | - {24 [DO 12/1¢ 
coarse GRAVEL, trace silt to | 

SW | 

SM | 

44.20 ; | | . 
145.0 — : 

P| pO 
Do | ! eG 

@ | -_ po 
| | 

| Pp | ! : 
Ld _ 

Very dense, light brown to | 25:D0) uae. | 14/14 
brown, fine to coarse GRAVEL GP — ro | | 

; and fine to coarse SAND, trace ES ! | | 2 : 
" | Silt to fine to coarse sandy  (P- | : | | 

fine to coarse GRAVEL, trace GM ! | | 
silt, frequent cobbles and | Ly | 
boulders : Pp oy ! | 

| | : | 
| Boulder noted at 148.5'-151.0' | | : Air | 

| +-Hammer 
| [= [26 {D0 10/12 

50.90 a ee | | 

al CONTINUED / | 

| 786085 . jls 
Job No. WW 4O¥Yey Drawn sale 1 =5" Golder Associates KP



COOR. N107255 ft. (N32692m) . - 

E2283465 ft. (E696001m) BORING LOG G41-F24 SHEET 9 of _8 _ 

surrace ELev. 1653.5 ft. (503.99M) proyect EXXON CRANDON TAILINGS D © 

DATUM USGS MSL. sé sTaRTED __1/2/80 DATE COMPLETED __|/8/80 

oRILL RIG_____Urilltech D40K so prRiLLiING METHOD Mud_Rotar ee 

DEPTH| © i} 3 GROUNDWATER 
a DESCRIPTION | 

METER) FBP STE] L] tens leecy OBSERVATION 

FEET | e] SE) ) ccrem | rt 
” >} 7771" |(Note_] ins. 

CONTINUED a | 
90.90 _ _ ! 

167.0 fo 
Very dense, light brown to GP Air 
brown, fine to coarse GRAVEL to 27 \DO | Hammer 4/4 

and fine to coarse SAND, trace |G?=—=——————_ 7 

Silt to fine to coarse sandy GM 
fine to coarse GRAVEL, trace 

silt, frequent cobbles and 
boulders 

34 | 
175.0 | 

| 
. | 7 

| : | 
: }- {28 00} Hammon [14/14 
| | 

: ! P| 
| | | 

Very dense, red-brown to ‘Sp ! | | 

| light brown, fine SAND and ra : | 
| SILT to fine SAND, trace ML : 
| silt | : 

| bo | | 

S 
| | | 

| n 

. 
Airy 

H 
61.57 _ _ _ @ 

all cour ttt, 
Job No.___786085 ; Drawn dls 

Scale Golder Associates Checked __ “AA



F2283465 ft. (£696001m) BORING LOG G4l-Fe4 | SHEET ______ OF __> 

© SURFACE ELEV. 1653.5 ft. 503.99m) proyect EXXON CRANDON TAILINGS DISP YSTEM 

patum _.____USGS MSL pate starten _!/2/80 ate comeceteo__|/8/80 

orice Rig____Urilltech D40K  oritting METHOD Mud Rotar a 

DEPTH |S i| 38 GROUNDWATER 
METER | DESCRIPTION ao} <|a HAMMER | OBSERVATION 

FeeT | é E)S] E/E) ceram | 7A aH a2 171! (Note 1) ins.) 
| 

202.0 | i | ! : 

| | | | 

Ps P| 
bo : 3 

| po 
| | 

Very dense, red-brown to lop : 

light brown, fine SAND and to | : ; 

SILT to fine SAND, trace ML ! ! | 
silt | | ) 

nn! ATr | | 
- [31 " , Hamme o/16 

: — ' : 
| . | 

eo . typo 
| : : . | : : 

| 2 ! : : 

| | _ | | 
| : ! ! | 

| | 2 Do Hamme 16 16. 

68.49] | : - : . 
224.71 | . | : ) | 

: : — | 
: | ol oridd i 
| Greenish-gray, metavolcanic | —_ . | - 
| TUFF : 0 Cuttings ! - | 

! pO | | 
_ 

| . po 
634.0 CONTINUED | a 

pe 
© oe 

Job No.__-_ 786085 G Id A : t Drawn ots 

Scaled" =5' 0 er ssocid es Checked te



| CUUR. Hiurevs ft. (N3ZO92ia0) | a 7 : 

£2283465 ft. (£69600Im) BORING LOG _G41-F24 | sHeeT__3 or 8 

surface ELev, 1653.5 ft. (503.99m) provect_______ EXXON CRANDON TAILINGS DISPOSAL SYSTEM © 

oatum ______ USGS _ MSL pate startep __1/2/80 DATE comPLeTeo___ 1/8/80 

DRILL RIG Drilltech D DRILLING METHOD __ Mud Rotary 

wo 

pepTH |S 415 GROUNDWATER 
a DESCRIPTION a OBSERVATI 

METER |. uw] o ¥ Ww "BLOWS. REC“ TELL oN 
FEET | ©1782] 21 cers, | 7ATt 

n S| @]|zj{+/](Note 1) i(ins. 

CONT 11.31 7 INUED p 

234.0 

! 

Greenish-gray, metavolcanic | 
TUFF | 

331 HX - 96/96 
, 

74.06: | 

243.0 
END OF BORING : 

NOTES | @ 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. 
(Samples 2 - 32) 

2. Soil sample 1 was obtained from the walls of the drilling mud pit. 

3, levation of top of protector pipe, 1656.6 ft. (504.93m). 

Table of Water Level 2eadings oy Late. Readings Indicate Cepth Below sSround Surface. | 

20.99 
DEPTH (ft.); 65.4 66.1 | 65.8 | 65.9 | 66.0 | 66.0 | 65.9 

feare _—_{_s/a/av | s/ne/ao t s/2z/e0 | o2/ao | 2/22/80 16/40/81 | _ 
DEPTH (m) | 20.99 [20.36 | 20.06 {20.09 [20.21 [20.48 { ____ 
DEPTH (f2.), 65.9 66.8 65.3 

Job No. 736089 ‘ 0 jis = rawn —____s 2 
sae Golder Associates so ey



COOR. NI16005 ft. (N35385m) 
) 

© SURFACE ELEV. 1687.1 ft. (514.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patuM _______ USGS MSL CATE STARTED 2/27/79 DATE coMpLETED ——2Le///9 

DRILL RIG_—____Yoy 148 DRILLING METHOD Mud Rotar 

| BT... sameces | ac MARKS 
oO ! 

DEPTH fe DESCRIPTION ett de AMMER | 

M Ps wpa REC. 

Feet ae 
| 2 | 3{ = 12/1] |(Note 1) fins.) 

0.d | Loose to compact, red-brown, 

' | silty fine to coarse SAND, some|SM] - 1 IAS ~ - 

0.61' | fine to coarse aravel, some . | 

7.0; T\_clays organic matter_in top 0°/ | | | | 

: : — 
| Dense, red-brown, fine to | | | 

| coarse SAND, some silt, trace {SMP > pe ben : 

fine to coarse gravel j 31 ‘Peper 

0.74 42] 3/00) 13-21-21 10/1 
ee 9 0| cot ene wee oe cee - _— a . ao I eae nn Dee -. | | | 

| Tp ' a ; 

| | | 49] 400; 21-25-24) 12/18 

| Dense to very dense, red-brown, oe | | 

: fine to coarse gravelly, fine OM | : 

to coarse SAND, some silt, > a ! 

© ' trace clay : fo ! ! 

, | 60] 5.00. 36-28-32.14/12 

' 7 a 
- | S| | 

' ; a 

bes} Ud 88 600 32-40-44 12/12 | 

21.5) | | | | : | 

| | pS ! | 
: / Bot | | ! 

| 
: oo , | : : 

bo! 7 po! 30/2" 2/2 : 

| Very dense, brown to red- : | | | : | | 

- brown, fine to coarse SAND, | | | 

' trace to some fine to coarse =SM 7 . 

' gravel, some silt, trace , tty oe 1 

| © clay, occasional cobbles - T"| 8 00 41-30/7 O/T 

| | ! 
| f | 

00 | po : 
7A 4 eee 42/4 |! 

@ 28+ -—-- oot ; po 
37.0] | CONTINUED ! : 

. Job No.__/86085 
Srawn JTS 

Scale 9. Golder Associates crecned <a a



COOR. N116095 ft. (N35385m) ) 3 

£2284345 ft. (£696269m) BORING LOG 641-61] | SHEET __2 of __3 

suRFace eLev 1687.1 ft. (514.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

oatum —________ USGS MSL spate starten 2/27/79 DATE COMPLETED —2/27/79 | © 

SRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

DEPTH |, | Z| 5 REMARKS 
a DESCRIPTION etl tle HAMMER METER F ela el. AEC, 

FEET a] 2/2) 2] ceren | art | 
1° >} 7}; | (Note 1) (ins. | 

| 

11.29 se 
37.0 | | 

: 200 | | | | 
! 3410 j00 | 200/3" [2/3 | 
: pe 

! 200} || : 
| £3111 D0} 200/3" | 2/3 | 

| Very dense, brown to red- | | | ! 
| brown, fine to coarse SAND, ! a | | | 
| trace to some fine to coarse om 200 PG | | | 

| gravel, some silt, trace — $2412 (DO. 200/2" | 2/2 | | | 

| ! clay, occasional cobbles i an rn rs a | | 

So P| a © 
_ | oo : | 
| | — | 
p  fleep oo: | oo 
D ft 6l13 D0, 166/6" |6/6 | | 
| ot pe Tf | / 

| ! Po | i 
P| | 

- ff 
| | 56 [14 D0 | 50-106 19/12 | 
: | a : : | 

an 7 — 
| ! ho | | ! | 

! | 139/15 Do; 45-94 10/12 
: po 
Tp. 
| | pO 

| | fitsfie bo | 44-74 | 7i2 
21.95] | | ! } 
72.0 a CONTINUED en P| | e 

Job No,__/860385 ° Drawn _ jls. oe | 

Scale__ | 79 Golder Associates checked . LS _—



COOR. N116095 ft. (N35385m) 
3 3 

2284345 ft. (£696269m) BORING LOG G4):G! | SHEET ___2 OF __- 

© SURFACE ELEV. 1687.1 ft. (514.24m) prosect —__ EXXON CRANDON TAILINGS DISPOSAL SYSTEM __ 

saTum .__USGS_ MSL ona starten 2/27/79 pate comprerrn —2L2//7/9 

DRILL RIG_—___Joy ]12B ~~ —sODRILLING METHOD... Mud Rotary 

DEPTH ar 5! <|°8 : . REMARKS 

METER |. DESCRIPTION a ~ oe | HAMMER ree 

FEET E 
“ g Z a | pen BIN, | Hart 

| 5 S| @ {21 |(Note 1) (ins. 

51 95 CONTINUED | | | 
see laecaanetnnaten Soe eee eee eee cane ee tee ete e ao | 

72.0 r | | | | | 
| 

| ! | 

E P| 
| Very dense, brown to red- opt fe | | ) 

| brown, fine to coarse SAND, 34 {17 (DO 36-43 hon 

trace to some fine to coarse OM | | 

| gravel, some silt, trace ! | - 

: clay, occasional cobbles | | : : 

1 : | 

BO | tp 
: ! | | : 

24.84 4 94418 00 30-42-52 Te/ 16 
: 81.5 

END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

| 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer | 

freely falling 30". (Samples 2 - 13) 

Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 14 - 18) | 

| Job No.__ 786085 
Drawn JUS 

Seale F0) Golder Associates CrecKkxed __ ACS a



COOR. N115825 ft. (E35303m) | 

E2284430 ft. (£696296m) BORING LOG G41-G12 SHEET OF | 

surFace ELev, 1675.7 ft. (510.76m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

patum —___ USGS MSL pate: startep ___ 3/31/79 DATE COMPLETED __3/31/79 sf 

onitL Rig OME 49 soittiNG METHOD ___20lid Stem Auger and Mud Rotary 

DEPTH | <1 5 ut GROUNDWATER 
a DESCRIPTION ol tle HAMMER OBSERVATION 
- us Ww . | 

ret | e{E]E/E| cerom [or MEL 
. >} 7 |7/}" |(Note 1) Kins.) 

0.0 Loose, red-brown, SILT, some 5} 1/00] 1-3-2 | 15/145, | (Note 2) 
! fine to medium sand, trace ML — a ne | 
: clay | 3S 

rT .O7) a | | | P Grout 
- $59) 3 

Compact, red-brown, fine to 24) 2 (D0 | 7-12-12 |10/18>,. % 
coarse SAND, some silt, trace |SM oo oo | 

| fine gravel, trace clay an 

> & 

: | BS ~ 1 30] 3 po} 8-14-16 | a/1gte Ss TRG 9.6 ” - ae © ° 

| Ee SL Bentonite | 
! Cense, red-brown, fine to Oo i | 7 7~ Clay Seal . 
| coarse gravelly, fine to | SM i ! bo 2.204 
| coarse SAND, some silt, trace | bo | i Pea Grave] 3-0 

1} clay Pop feb eee ot ae EF @ 

. 1 36| 4 bo: 14-20-16/12/18 Bo a 
| | | | | ot 

po ) bo , oo 

| | — ! | 2 <1 Gravel | | : | ! NF 5.94 
| | one a 4 ~ oo 7 ; | } 1 9 5 

5.40] | | fi67| 500 45-92-75: 18/19 

eV .0 END OF BORING 
NOTES 

- 1. Standard Penetration Test - Driving 3" 0.D. sampler with 140 1b. hammer 
freely falling 30". (All samples) ) 

2. Water ponded on ground surface, 3/31/79. 

| 3. Elevation cf too of protector vive, 1678.6 ft. (511.64m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DATE 7is/79 (ti /22/73*] ofioygo*] 
2,77 4.15 363 
9.1 | ize [ 12.9 To pf 

*Pump Test and Recovery Period Between these Cates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

786085 ® Ww ils 

en ynent Golder Associates 2M" — ag 
Scale____ j=’ Checked CHA __



COOR. N115260 ft. (N35131m) 1] 

£2284725 ft. (£696386m) BORING LOG _G4I1-Gl3 SHEET ——___ OF —— 

surFAce ELEV.1709.6 ft. (521.08m) provyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

® patum ____USGS MSL ope starten 2/27/81 pare compeceteo —_ 0/4/81 

DRILL rRigochramm Rotadril | T64HP DRILLING METHOD _ Mud Rotary _ ee _ 

DEPTH 19 of 2 GROUNDWATER 
METER a DESCRIPTION a|< le pawwer | OBSERVATION 

FEET = F q : : a ay ar T. | E L L 

0.0 | 

| 
| 

i _|Hydraulic - 
-]1 }D0) "push = 24/24 

Compact to very dense, brown fy | 

to red brown, fine to coarse ! 

gravelly fine to coarse SAND, SM Hydraulic | 

some silt to silty fine to cafe toh Pusha 
coarse SAND, some fine to | - a 10/13' 
coarse gravel, occasional | 7 ! : 

to frequent cobbles | — : : 

: po 
© : po a 

Pp 
| po | ! 
: P| | : 
: | | po 

{3 |D0: Hammer AN 

pi 

| | P| | 
| | 

Air 
-14 |DO|Hammer a 

11.13 ee 

© . 36-5) CONTINUED 

Job No. 786085 : SKB 

wuts T= 5! Golder Associates cn eB 
cale_t7~ JY | Checked



COOR. N115260 ft. (N35131m) 
G41-G13 | SHEET 2 OF 11 

Meeoqo9s Fe, (c696386n) BORING LOG ————— —— OF —— 

SURFACE oom T909.6 Ft. (521.08m) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEN ____ 

patum _____ USGS MSL CATE STARTED 5/27/81 sate COMPLETED 6/4/81 _— © 

DRILL RIG ochramm Rotadrill T64HP pritLinG METHOD Mud Rotary | 

BT [___sampces : 

DEPTH | 
1| 8 GROUNDWATER 

METER | DESCRIPTION oj ~|e HANMER neo | OBSERVATION 

reer |e 
z{S|212) cern | “ATT WELL | 

FEET | 5 z;3i2;r) "7°" : 

aig |. CONTINUED Ld 
36.5 

| | 

Compact to very dense, brown | 
: 

to red brown, fine to coarse opr pe eg eee 

gravelly fine to coarse SAND, }- 15 |polHammer (24/24 

some silt to silty fine to SME} Pp. ee tp | 

coarse SAND, some fine to 
1 

coarse gravel, occasiona | | 

to frequent cobbles | ! 
: 

p | : 

| }~ 16 | 00! Hammer 12/18) : 

|. | | 

b | | 
| | : 

55.0 
: : | . 

| | 

| 

Py | : 
| 

: 

Very dense, multi-colored, , Mir sp . 

fine to coarse sandy fine GP4{- | 7 | DO 
) 

to coarse GRAVEL, frequent ff — 1 | Hammer 23/23 : 

cobbles . | 
. 

21.03 | i | 

69.0 | 
| 

3 

| CONT INUED | 
: 

Job No,_286085 
° 

SKB : e 

scale = 5! Golder Associates Drown RB



COOR. N115260 ft. (N35131m) 241-613 SHEET op 1 
c2084725 ft. (£6963¢6m) BORING LOG = =_ | SHEET —3—— OF ——— 

@ SURFACE ELEV. ft. (521.08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__USGS MSL pate starteo 9/27/81 pate compLeteo 6/4/81 

DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH | =| 8 GROUNDWATER 

METER | DESCRIPTION o| |= HAMMER | OBSERVATION 

FEET |@ (Sef e) Bees err WELL 
o Sila fzieF : 

21.03 S CONTINUED S 
ro Oe eee Se 

| | 
Very dense, multi-colored, | | 

fine to coarse sandy fine GP | | 

to coarse GRAVEL, frequent 

cobbles Miy 

Hammer 27/27 | 

77.5 | ! i | ! 

tp 
| [> [9 DO Air Hanmer! 9/9 
| | : 

@ Ps — ! PO | : 
: - gy 

; : I | | | 
! bo | ! 
| | | | ! 

| Very dense, light brown to : | | : 

multi-colored, fine to coarse pr | | ! | 

SAND, trace fine gravel to | : . | 
fine to coarse gravelly fine | ! | | 

to coarse SAND, frequent : —_ Rie 

cobbles es 10, DO} Hammer 24/24 

a 
ty 7 

| | 
| 
| 

| | 

= [11] 00) warmer liz 30.94 nn ; Hammer 0 

101.5 oe 

CONTINUED 

786085 : SKB 
Job No. => Drawn SY 
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COOR. N115260 ft. (N35131m) sueet 4 or 

-7098725 ft. (£696386m) BORING LOG -Gal-6) , —_ 
sureace ELEV. 1709.6 ft. (521.08m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__USGS_MSL nate stagteo 0/27/81 spare compLeteo___©/4/81 © 

oRILL aigSchramm Rotadrill T64HP_ pricing meTHopo_____Mud Rotary 

DEPTH | 1 | 3 GROUNDWATER 

METER ~ DESCRIPTION of] HAMMER | OBSERVATION 

Feet | c/ Z|: ¢ seen, | ATT WELL 
an 

2 wo z ad 

30.94 CONTINUED p | 
jol.5 | OOO | i 

| | | | : 
pop | 
P| | 

Very dense, light brown to | | 

multi-colored, fine to coarse |p | 

SAND, trace fine gravel to | | 

fine to coarse gravelly fine | 

to coarse SAND, frequent L 7 | 

_ D9! Hammer 12/21 | 

Pp 
35.05} | | | : | | 

115. : Oo | ! © 
! fo | 
: ro yw 6/10/81 99:19 4 
! i | = 44 

| , Ls P| 
| | _ ee fe 

| hi 
| - 113°DO Hammer 12/21, 

Very dense, brown to red- | | | ! | 

brown, silty, fine to coarse ley | | | i 

SAND, some fine to coarse | | | | | 

gravel, occasional cobbles | | | | | 

| | : | 

| | 
; 

Ar 
| 14/ po| Hammer 18/24 | 

40.4 oo _ oe 

134.0 : 

CONTINUED ; 
| 

786085 SKB | © 
Job No. ——====~—___ : Drawn = 
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| ne III OIEETDEEDEDE EE 

COOR. N115260 ft. (N35131m) 641-613 sueet 9 or 1 
62284725 ft. (£696386m) BORING LOG =~ | OF 

@ surFace ELEv 1209.6 ft, (521,08m) prRoyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM oo 

DATUM _ USGS MSL oate starten 2/27/81 _ pate comeceten 0/4/81) 

orILL Rigochramm Rotadrill TO4HP  pgiiing METHOD Mud Rotary | _ _ | 

per z DESCRIPTION o] 2 , GROUNDWATER METER 7 aj} > /e HAMMER OBSERVATION 

FEET | nae eee ea WELL 
ih Sta[z)F| : 

ao ad CONTINUED | | : 
134.0 OO | | | | | 

: | ; | | | 

|| | i : 

: PO 
| a 

| 
Wr | 

Very dense, brown to red- 15/00 Hammer 21/21: 
brown, silty, fine to coarse jy | : , 
SAND, some fine to coarse | a | ' 
gravel, occasional cobbles | , | : 

| FS | : 

| — ! 
@ ! : : 

. - a 
Pair 

; / | 7 [16;00; Hammer 318/18: 
i | ! : | 

| po: ) : | 

47.24 © - | | i | ! 
BB. fF an 7 : a : : 

| i ! 
Very dense, light brown, fine | a | ! 

| to coarse SAND, some fine to | SP | | : 
coarse gravel, trace silt ! | : i 

| | 
49.0 ts [17 0 ir Hammev'10/12 | 

N61. Very dense, brown to red-brown | 

silty fine to coarse SAND, 
some fine to coarse gravel, SM 
trace clay to fine to coarse 
gravelly silty fine to coarse 

50.75 SAND, trace clay,. frequent 
166.9 \. cobbles and occasional boulder | 

® CONTINUED 

Job No,__/86085 . | Drawn SKB 
scole 1" = 5! Golder Associates cpecnag HRB



7981795 ft. (£696386m) BORING LOG —~—— | OE 
SURFACE ELEV.1209,6 ft. (521.08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum USGS MSL_— ope starten 9/27/81 sare comeceteo__O/4/81 © 

DRILL Rigschramm Rotadrill T64HP ogitine metHoo____Mud Rotary 

DEPTH |& $| 8 GROUNDWATER 

METER a DESCRIPTION aol —fex HAMMER | OBSERVATION 

MOIeN te WP otlol w : )REC, WELL 

FEET = 
z : 3 ‘ DER SIN. | Sart 

50.75, | CONTINUED 
| 

7166. PO OT t : 

| - [18] D0 jAir Hammer} 10/10 . 

| 
| | 

| po a 
Very dense, brown to red-brown, _—_ | ! 

silty fine to coarse SAND, | Po ! | 

| some fine to coarse gravel, | _ ! : © 

trace clay to fine to coarse ,SM 19:DO Air Hammer: 9/9 : 

gravelly silty fine to coarse | | 

SAND, trace clay, frequent | | | : : 

cobbles and occasional | bo | | 

boulders | | | | | 

p ) | | | 

| | | 
| | 

20) DO'Air Hammer| 6/9 

| | [on 

er 

rl | 
aa w 

4 a Grout 
a (to surface) 

60.66 oe _ | pf 

199.0 - | oe 

CONTINUED : CONTINUED | 

Job No.__/86085 ; SKB 

we 1" = 5 Golder Associates ron RB



COOR. N115260 ft. (N35131m) 641-613 SHEET 7 og _ 
E2284725 ft. (£696386m) BORING LOG 2h. | 

@ SURFACE ELEV. 109 6 ft (52 | 08m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —___ USGS MSL pate starten 9/27/81 ate compteteo 0/4/81 

DRILL RIG_ochramm Rotadrill T64HP ori ing meETHOD ___Mud_ Rotary 

DEPTH | se SCRIPTION a] 8 | GROUNDWATER 
METER |; si pla HAMMER lace OBSERVATION 
FEET |é a) 21818) Se Aare WELL 

5 ShlayzyFj, 

60.661 _ — CONTINUED a | : CONTINUED 
199.0: | | | [Ao oe 

Bie | 
<T21 {DO | Hammer: 2/2 5% 

| | e 

a | of F 
; | no 

| / ol Mir | oro 
{ ; | | oy 

! 4 00) Harmer 8 Grout 
[Pmt nt So (to surface) 

@ bog : 2 

- 8 
| Very dense, brown to red-brown, Do! .. = 

silty fine to coarse SAND, | a : a & 
some fine to coarse gravel, ! fo: | cee 8 
trace clay to fine to coarse :SM Po | wa ‘O 
gravelly silty fine to coarse , : ate : wa 
SAND, trace clay, frequent : to3ipo| Hammer | 6/8.) = 

cobbles and occasional | mp et a 
boulders | ] ve 

: a ! pe 67.67 
; | | ' 222 .( 
! : i ve Bentonite 
: : : i Clay Seal 

i | Poe 88,58 
! : \o» 229.0 
| | 00 

| ! joe Pea Gravel 

| if 0 

69.80 oo 0° | 
229.0 | 

| CONTINUED : | 

786085 SKB Job No. SS . Drawn 
wos I 

WRB scsle 1 = 5h Golder Associates checnog



COOR. N115260 ft. (N35131m) G41-G13 SHEET 98. _ OF 1] 

F2284725 ft. (£696386m) BORING LOG > =~ . 

SURFACE ELEV. 1709.6 ft. (571 Q8m) pROvECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

natum ____USGS_MSL sate starteo 5/27/81 sare compLeTen 0/4/81 © 

DRILL Rig ochramm Rotadri ll T64HP DRILLING METHOD Mud Rotary 

a] [SAMPLES SAMPLES To 

DEPTH |'5 <| 5 == , GROUNDWATER 

a DESCRIPTION my] OBSERVATION 

METER | ,. S11 a HAMMER ie | 

“" 
= ] mM Zz - 

e9.sq | _ _CONTINUED a , CONTINUED 
229.0 | Very dense, brown to red-browng OOF | 

| - } silty fine to coarse SAND, some Air 07 

| fine to coarse gravel, trace |SM o4 Wamme 5/9 Oo | 

clay to fine to coarse gravel] _ he mer Ca 

silty fine to coarse SAND, orm Ty | | 

71.32, ~ trace clay, frequent cobbles o. . 

234. \and occasional boulders / 0 of : 
—_—— a . 

Oa C2 | 

0 2, a,Pea Gravel 

1 00! -o! | 

| | Ooi Ty | 
i 

O - 
: 

| ob de eee Ps : | 

| po, Ate | 00 a | 
3 - |25|D0; Hammer pet | | 

mp | 
(0 43 : 

, _ | lo. | © 
| © 

: ! | 2: : | 

| | Po | | 

i | eo | 
i | ool A AIT 

: | bo) 047.04 

Very dense, brown to tan, | ! | bBo | 

fine to medium SAND, trace pe nod” OD B50 : 

silt to fine to coarse SP 26/00! H a h 21 goiBe 4 (to Brave ! 

SAND, trace fine gravel 7 | ammer fet oprre|ee of boring) | 

! 0.0 O'gd 1 

| | : 9° 

| Safr=_g8 

| | | othe Sw A Le 

| | VQr° on 255.04 

Bg *9 Q 9 : 
Qo & 0 
0,0 9 Q yD 

808 gy, 

> o2 lo & 
mG tem : 

lal bond | 2/7 Hammer 24/24 | 

_ 264.0 CONTINUED 
© 

Job No. 786085 | 5 SKB — 
seule 1" = 5 Golder Associates rons RB



COOR. N115260 ft. (N35131m) G41-G13 SHEET 9 OF 1] 

E2284725 ft. (£696386m) BORING LOG me 
rs SURFACE ELEV..1709.6 ft. (521.08m)provecr EXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ USGS MSL~ opt starten 9/27/81 spate compLeten___©/4/8!1 

DRILL Rigochramm Rotadrill T64HP priiting meTHOp_____Mud Rotary 

DEPTH 5 “ 3 GROUNDWATER 

| METER . DESCRIPTION o}> [3 HAMMER | OBSERVATION 

FEET |é ELS )e |e) stem | art WELL 

30.471 CONTINUED po 
| 204.0 

| 

Very dense, brown to tan, : 
fine to medium SAND, trace | 
silt to fine to coarse Sp | 
SAND, trace fine gravel | 

o| Hammer 21/21 D Hammer | 

83.82 ee | | po 
275.0 P| : 

| | : | 

@ | P| , 
| a | 
3 fo i . 

V d light b fi | | : . | | ery dense, lig rown, fine | — ! : 
SAND, trace silt to SILT, er 291 DOAtr Hanmer O/1é | 
some fine sand (very poorly mi ! : | 

. graded, above are extremes | : . ! | 
of materials that occur in : : : 
random layers) | ! : 

bo ! : | 
| | : . 

| | | 
| ! 

88.09 oe | | | | : 
289.¢ : P| 

CONTINUED | 

Job No. 86089 : 0 SKB 
Senle I" = 5! Golder Associates checked RB



COOR. N115260 ft. (N35131m) 
1] 

9984725 ft. (£696386m) BORING LOG _24!-613_ | sHeeT 10 __ of 1° — 

sureace ELev. 1709.6 ft. (521.08m) proyect FXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum __._USGS MSL CéATE: STARTED 5/27/81 pate compteteo__0/4/81 © 

sRILL Rig Schramm Rotadrill T64HP_ DRILLING. MeTHop__— ud Rotary 

DEPTH | 5 <1 5 a GROUNDWATER 
AETER a DESCRIPTION ote le HAMMER OBSERVATION 

wt : 
(ud n uJ : . 

Feet |é | Sie) aes. ar vee , 
wn 

> m z r- 
1 . 

CONTINUED 
289.0 7 

Very dense, light brown, fine 
. 

SAND, trace silt to SILT, sp] —__|30[D0/ Air Hammer | 6/9 _| 
some fine sand (very poorly to 

graded, above are extremes ML 

of materials that occur in 
} 

gg.aq_| random tavers) , 
295.0 

. 

Very dense, brown SILT, trace | | 

fine sand | 
op te 

31, DO Air Hammer |12/1¢, , 

| I | ! 7 
I | | | , 

Pp | © 
305.0 

| | ! : 

| 
i . 

| 

Very dense, light brown, fine SP | | ! 7 

to medium SAND, trace silt | i 

with occasional layers of | ML | | 3 

red-brown silt and multi- and fo 

colored fine gravel GP | 32| DO Air Hammer {12/19 | 

96.32 / : 
316.¢ 

| 

Hard, green, metavolcanic 

97.93 TUFF 

319.0 TO 

END OF BORING = : | , 

Job No. 286085 Gold A iat S Drawn SKB 

Scale_1" = 5' er Associate checked __MRB



COOR. N115260 ft. (N35131m) | 4 1 
F2284725 ft. (£696386m) BORING LOG G41-G13 SHEET ____._ 9F —____— 

© SURFACE ELEV. 1709.6 ft. (521.08m) SROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

SATUM USGS MSL nATE 37ARTED 5/27/81 SATE clOMPLETEO 6/4/8] 

TRILL RIG Schramm Rotadrill T64HP SRILL NG WETHCO Mud Rotary 

NOTES 
| 

Flevation of top of protector pipe, 1712.4 ft. (521.95m) 

Table of Water Level Readings by Date. Readings Indicate Septh Below Ground surface. | 

ee 
| 

DATE 6/10/81 

pate ee | 
|peprH (et.)| 1iz.a | fp : 

| 

786085 . Oraw JEF 

erg Golder Associates shocned att



COOR. N113930 ft. (N34726m | 

E2284315 ft. (£696260m) poring LOG G41-G14 sHeeT__|___ or _4 

surrace ELeV. L7/05.1 ft. (519./3m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

jatum SS USGS MSL spate: starTeED 3/13/79 DATE COMPLETED __3/]6/79 © 

DRILL RIG Joy R-15 DRILLING METHOD Mud Rotar 

DEPTH §4 | | <j} 9 : . | REMARKS 
a DESCRIPTION et tle | | 

METER | wt @talu "BLOWS ec 

[FEET ©! =/93]/23) 2]. er en. art 
| _ -{T FP yF i Note | (ins. , — 

- Q.0: : 
| | Loose, brown, silty, fine to SM So} | DO, 3-2-3 VS/1 : 

- 9.76, | medium SAND, trace organics | 

! | | 

: : a | 

| 53| 2 [00 eam 

| : : | | 

| | 115] 3'D0} 5-5-10 115/18 
| : pt | 

: ) Corpact to ver, dense, red- | 

— brean to brown, fine to : 

- coarse SAND, some fine to . | : 

" : coarse gravel, sore 331% 3H HS © 

_ 66| 4 DO. 9-12-54 18/18 

/ . - | 
' -  Cobbles noted at 19.0'-19.5' | — : 

| 135} 5 DO 42-35-100 6/18 

| Po - PO 
| | _ a 

| I po 
; | ce eee pfs ee : 

- | 180] 6 DO; 13-39-41 6/8 - 

| ! Po O47 00) 15/5" 4/5 | 

9.75) | : ! oo | 

: 32.9 | CONTINUED | S| po 

: _ | | | 
| | | | ! : 
/ fo fo 

- ; | | | © 

Job No, 2860 . orsan dS 
seqie | "=O) Golder Associates Crecked OS. ae



COOR. N1I13930 ft. (N34726m) 

E2284315 ft. (£696260m) BORING LOG G41-G14 SHEET__¢ or _4 
| surrace Ecev, 1705.1 ft. (519.73m)ppojecp ss EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum —__ USGS MSL pate starten 3/13/79 DATE COMPLETED _3/1]6/79 
ORILL RIG___ Joy R-15 so ituina meTHoo___— Mud Rotary 

DEPTH | | <] 8 , | REMARKS 
\ a DESCRIPTION 5 {* | METER a a} o|w HAMMER | aC, | 

FEET «| e1 6 2 a | ofR BIN | art 
oO 3] @}2)]F /|(Note 1) (ins.) 

- 7 tyr 9.75, 4 SONTENUED | : 
32.0! \ : , 

| 150 po bal gio0} 150/4" 3/4 ~ 
a 7 

| | Po 
130 ; po 

nh : : , 
! Pop be 

=r 79 00 1730/3" 3/3. | 
! ! 
| Comoact to very dense, red- : | 

brown <5 Drown, fine to | 
© coarse 24ND, sore fine to ! 

| coarse traveéi, sous 3712 SM 

| | | 
: | Cobbles and soulders noted at ! 
| 1 47.0'-51.0' and 62.5'-64.0' 9, fl40] 

. _ | | F411 D0 140/4" «1/4 | Bo fet pt PY Be , Tp ps : | 

| ; be | 
| 50 : 

| : [8712 00 100-50/2" 6/2 
| pe 

| | — | | | | hol | | | 
: i pb o'l3 DO, 170/5" 5/5: 
. | : oe for mm | 

} ! - oe 
: | ps Oo 19.51] | | sof) a 64.01 — 1614 DO 150/6" 5/6 

: See next page : Ft Tr ons on 

@ CONTINUED _ oo 
Job No, ___ #86085 . Drown JS ne 5 Golder Associates weenes PB



| COOR. NI13930 ft. (N34726m) | 

: E2284315 ft. (E696260m) BORING LOG G41-G14 SHEET > of _4 _ 

sureace ELev 1705.1 ft. (519.73m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM __ 

DATUM - USGS MSL DATE STARTED 3/13/79 DATE COMPLETED 3/16/79 ____ } @ 

ORILL RIG Joy R-15 DRILLING METHOD Mud Rotar 

DEPTH /2] 5 [ sawpues | aE MARKS 
@ DESCRIPTION "| & | | 

METER || eo] >1¢ HAMMER | 
FEET : . g : a DER GIN. pare 

wn >{ 7 12) F |(Note | ins. ] . 

on a2 CONTINUED | | | | , 
_ 67.0. tT TT | : . | 

: | 150} | | | ! 

—_ “Wes oesans 
: | | Very dense, brown, fine aA [15 D0 75-75/3" 8/9 _; 

| gravelly, fine to medium SP. 

! SAND, trace silt to brown- SM 

- | gray, fine to coarse GRAVEL | 150 | 3 

: and fine to coarse SAND, trace | Fi 1 | i 

| silt, occasional cobbles from | f. ° 16 [0 | 150/5" [5/5 _| 

- ;  65'-70° pp pe ~ 

: | | | J! 

; — f50po | | | 

| : | “2417 D0.» =-150/2" 0/2 

- | am, 2 oe po ES 

7 a @ 
20.10 a | 

06-9 Very dense brown, medium ort 00 _ . 
- YG » Gray-orown, Mecur SM ae | nt 

, ' to coarse SA.D. some rine to | 8 13:00 50-50/2" 8/8 

- | mediur gravel, trace silt ~~ ~ : Co ee : 

| a | 

~ 89.01 es es 

- ' Very dense, green-black to OL “TT]19 D0 16-41- 5": 17/17 

: dark brown, organic SILT, some ) 4 

_ . clay, trace fine gravel | | | : | | 

- | | — | : 

- : | hoz! en eee pee 

aoa foe 20005, 18-27-75) 98/18 
~ 96.9 END OF BORING 
- HOLE GROUTED AT COMPLETION 

: (See sheet 4 for notes) , 

Job No __/ob085 . ° SP aIWwn jls coe 

eS) Golder Associates en GB



COOR. N113930 ft. (N34726m) | 641-14 SHEET 4 .. 4 | 
| £2284315 ft. (£696260m) BORING LOG 2 | rs 

surrace evev. 1205.1 ft. (519.73m) provect EXXON CRANDON TAILINGS DISPOSAL SySTEM ... —— | 
@ DATUM _ USGS MSL CATE STARTED 3/13/79 —SsspaTE COMPLETEO 3/16/79 

critt RiG___Yoy R-15 sopaitinc MeTHopo____ Mud Rotary 

NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 5-7, 9, 11) 

Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (Samples 1-4, 8) 

Penetration Test - Driving 2" 0.D. sampler with 300 1b. hammer freely 
falling 20". (Samples 12 - 20) 

| 
i 
| 

@ ; | 

| 

. 

| 
| 

786085 : Orawn __jls. Ce Job No. 1 +b 

scale "=S) Golder Associates checked LAG



COOR. N114080 ft. (N34772m) 

£2284315 ft. (£696261m) BORING LOG .G41-GI4A | sHeET | __ of __ 

surrace FLEV 1206.9 ft. (520.27m)provect EXXON CRANDON TATLING DISPOSAL SYSTEM 

paTUM USGS MSL spate: startep 11/13/79 ____ bate coMPLeTED 1/16/79 © 

oRILL RIG__vLrilltech D40K_ ss DRILLING METHOD Mud Rotar 

g] | ssamptes 
DEPTH| 118 GROUNDWATER 
““ETER o DESCRIPTION o> ir HAMMER | oc OBSERVATION 

Feet |3 e) EE) E) ccrom | ar) MLL 
1 5} ™]2/F |(Note 1) fins. 

0.0 
| 

See boring G41-G14 for 
/ / soil stratigraphy 

1 Air 6.5 

30.4 ff po | Hammer | 6.5 , 

100. : 4 ! ; . 

Very dense, brown, fine to op | | | | 

coarse gravelly, fine to aM —— | ! } 

| coarse SAND, trace silt ~ I ! | ) 

| | : ! : 
| 

: | | 

| | a e 
32.7 Oe i ! | 
107.9 | ! | | . | | 

| | | i Air | | 

| Very dense, brown, fine to | |_Hammer 
| coarse GRAVEL and fine to GP 2 DO! * 6/12 

coarse SAND, trace silt; GM | 

frequent cobbles | fo y 12/4/79 34.17 
| : | os 112.1 

35.05 

115.0 | 
| 

| 

Very dense, red-brown, silty, | , ! 

fine to coarse SAND, some fine | | | : 

to coarse gravel, tracs clay oo | | | | 

to fine to coarse SAND, some SM re | : 

silt, trace to some fine to . | | 3 po. Hammer 138/181 | 

coarse gravel, occasional : | | - 

to frequent cobbles | | | | 

38.1¢ _ oo | | | : 

125.0 
. 

CONT INUED 
. 

Job No,._/8608)_ | . crown ils 

Sete 123 Golder Associates crecnea alas



COOR. N114080 ft. (N34772m) 2 
E2284315 ft. (£696261m) BORING LOG _G41-GI4A SHEET or __°_ 

SURFACE ELEV. 1706.9 ft. (520.27m PROVECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM ____ USGS MSL _ DATE startep 11/13/79 pate cometeteo___I 1/16/79 

onitc rig___Drilltech D40K ogi NG METHOD___ Mud Rotary a 

| 3] DEPTH] § =| 38 GROUNDWATER 
METER a& DESCRIPTION 2 “Te HAMMER OBSERVATION 

- n uJ REC. 

FEET |¢ eS ]2) 2) ccwem | “Arr HELL 
” >| 2 ]27/* 1) (Note 1) Kins. 

38.101 | CONTINUED © P| 
125.0 

i | 

| | 

P| 
| Air ! 
| Hamme 

pepo ae 
| | 

| po 
Very dense, red-brown, silty, | ! ! 
fine to coarse SAND, some fine i | | . | 
to coarse gravel, trace clay E | ! 

| to fine to coarse SAND, sore | | ' 
silt, trace to some fine to | | : : 

© coarse gravel, occasional | | i Air | | 
to frequent cobbles | t—Hammer | , 

r= 75 bo) 8 72/1 

! Po po | 
| j , fp 

| . . 

| | | 
| | S| | ! 
| | I | . 

: Air | | | 
+ 6 DO| Hammer | 2/4 | 

T 
47. 20 oe : : 

S CONTINUED : ! 
| 

| 
| 

@ 
786085 jls Job No. __-=~~*~ . Drawn scale '=5 Golder Associates shecncd Henn



COOR. N114080 ft. (N34772m) 
3 6 

E2284315 ft. (£696261m) BORING LOG _G41-GI4A | SHEET __~ oF 2 | 

SURFACE ELEV.1706.9 ft. (520.27m)PROJECT EXXON CRANDON TAILINGS DISPOSAL SYST M ) 

patum —___ USGS MSL «(DATE STARTED 11/13/79 paTE compceteo —_I1/16/79 | © 

orict RIG___Drilltech D40K DRILLING METHOD Mud Rotar 

DEPTH |5 2] 5 [SAMPLES GROUNDWATER 

a DESCRIPTION ett le HAMMER OBSERVATION 

METER |. wl eto|w| sows REC WELL 

FEET |@ =|G]2),2] Pers |. ATT. 

o S| a]zZ]*|(Note 1) (ins.) 

47.241 CONT INUED S| 

155.0 a 

Very dense, red-brown, silty, | | 

fine to coarse SAND, some fine | 

to coarse gravel, trace clay Air | 

to fine to coarse SAND, some SM Hammer . 

silt, trace to some fine to | | 

coarse gravel, occasional . [= pof[ / Jt, 

to frequent cobbles 
oe ! 

Pp | 
50.29 oo | | | 
165.0 | ot 

| tw! : 
| ! 7 S| 

| oD 

| | | Air ON Bh e 
| '  |—Hanmer , i 

Very dense, red-brown to | 8 DO 3/12) » | Grout 

brown, fine to coarse SAND, SM | a & (to surface) 

some silt, trace to some fine | Mc a 

gravel, trace clay, frequent ; | | poh oO! , 

cobbles | | | ny Ey 

L So 
fe) B 

| 
| 7 = | | 

| | . pe | N { 

| : | Air bs : 

| Hammer | Qs | 

| ay 
| | | zl 55.78 

| +i ~ 183.0- 
+ Bentonite } 
r Clay Seal 

56.69 _ _ + _ | 

al . CONT INUED / CONTINUED | 

Job No.__290089 
° Drawn _____j1s 

1 =5! Golder Associates necued ALE



COOR. N114080 ft. (N34772m) 

SURFACE ELEV.1206.9 ft. (520.27m)prosect ____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© DATUM USGS. MSL DaTe sTaRTED __11/13/79 pate comPLeTeo__I1/]6//9 

pricL RIG__Drilltech D40K_ prittinG METHOD Mud Rotar ee 

a DEPTH |5 a] 8 GROUNDWATER 
NETER |@ DESCRISTION e|x|e HAMMER | OBSERVATION 
FEET | eS ee arr WELL 

a >| @]2/)F |(Note 1) (ins. 

56.69 CONTINUED p CONTINUED 
86.0 — = —- 

Very dense, red-brown to | oo | Bentonite | 
brown, fine to coarse SAND, . Le Clay Seal some silt, trace to some fine [SM | Air - | 
gravel, trace clay, frequent | '—Hammer "= 57.9 
cobbles | HOO). | /1AZ| 190.0 

| Si 
28,67 iS ) 

: 192.5 > | 
| Air on 3 

| — Hamme a | 
: 11 00 | s O/Nee<) | 

Gravel and cobbles. Unable GP Po a> | ! Caved 
to retain samples , : 7 - , naterial 

: Air | TA @ : ! | Hammer | | "(Note 2) 
| 12 DO: s | | O12 i 

61.57 ee | -_ | (7 ! 
202.0 : a : ot | 

: Po | hy 
a | etal & : 

: ! a | bo 
. ' | [efoto ier ana 2 

| Very dense, brown, fine to or of do 
; coarse SAND to fine SAND, ‘Sp. a a 
| trace silt (fineness SM (of IA} 
' increasing with depth ) : _- | &: 
| 7 

| - fs DU Hammer 4/18)" | 

PPT | 
: | 0 | 

fe fs p - fs po} Bir fovig jf 
66.45 
218.0 Fe eicn oO Py CONTINUED : CONTINUED 

786085 . Drawn Job No. _f00YUGD ra Scale 1"=5" Golder Associates a



COOR. N114080 ft. (N34772m) | | | 

SURFACE ELEV.1206.9 ft. (520.27m)provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM __USGS MSL___séoate: startep 11/13/79 pate compLeteo 1/16/79 @ 

DRILL RIG_____Orilltech D40K___ oRILLING METHOD Mud Rotary | | 

DEPTH |? 2|° GROUNDWATER / 

METER Ie DESCRIPTION all> |¢ HAMMER | OBSERVATION 7 

° > j ®@ 72 /F |(Note 1) (ins. } | 

66.4 CONTINUED S| | CONTINUED 7 

218.0 a ZA | Caved : 
IN Material | 

<1 | (Note 2) 67.364 
= mem 

Sf | 
“_|—— 

Very dense, brown, fine to eo x | 

coarse SAND to fine SAND, ep | Qa 

trace silt (fineness cM |= |i6 joo Air 3/16 | 

increasing with depth ammer | Z| = : 

| | S| 2 } 
i Soe : 
| 2x; @ | Caved 2 

: | : Z| | Material | 

. | ! >| a! : 
: i “i 3 | (Note 2) . 

| | iss ©@ 
| “-.{ © : 

| Air Ia] H | 

| 
|  i—Hammer ale | : 

- {17 (DO| * 6/12p3| ™ | 
PI 

— ; . SP. 

637.3 V dense, fine sandy SILT | | 4 . 
P very ML Air S| | 

Hammer | ss JNJ | 

73.46 , - }18 {DO l2/lae 

241.0 - 
| 

END OF BORING 
—— 

NOTES 
. 

1. Penetration Test - 3" 0.0. sampler driven with air hammer. (All samples) 4 

2. Borehole caved to 190.0 ft. after placement of the PVC well pipe. : 

Pumped 1000 gallons of water down the well pipe to wash caved material. 1 

No water return. 
| : 

3. Elevation of top of protector pipe, 1708.6 ft. (520.79m). | 

Job No. 786085 Ce drawn ___ilg | 
Seale 1"=5" Golder Associates ora a



COOR. N114080 ft. (N34772m) 
| E2284315 ft. (£696261m) BORING LOG G41-GI4A sheeeT__© or _6 

surrace ecev 1706.9 ft. (520.27m) seo jecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM ___ USGS MSL CATE srarnteo I/I3/79 CATE comptetzeo UI/16/79 

sritc aig___Brilltech DI0K  saiiinG uetHopo__.__ Mud Rotary eee | 

Table of Water Level Readings by Date. Readings Indicate Cepth Belcw Ground Surface, 

5720780 
34,17 | 34.26 3150 | 34.38 [34.33 | 34.9 
112.1 112.4 112.9 113.2 | 112.8 112.2 

| DATE __——si'({_—«6 10/81 es De Gn Fs 

po ! | 
| , pS 

“Pump Test and Recovery Period Between these tates. For PULnS 
© Test Cata, Refer to PUMP TEST AND ANALYSTS, orolect Rerort No. 4. 

| 

Job No. ————— = Drawn __ 7 __ se = 8 Golder Associates shecneg er



COOR. N114055 ft. (N34764m) 
E2284315 ft. (£696261m) BORING LOG 641-6148 | sHeeT__|_ oF __2— 

SURFACE ELEVIZ06.8 ft (520.23m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM . 

DATUM __________ USGS MSL ——sémate: startep 11/27/79 svat ~compLeteo 11/30/79 _ © 

oricc RiG__Drilltech D40K ss orittinc MetHon____———s Mud Rotary 
oS 

DEPTH |S < 6 GROUNDWATER 

a DESCRIPTION ote WAMMER OBSERVATION 
METER ~ uJ wn WW BLOWS RECA WELL 

FEET |@ x1 3 2 | PER 6IN. ATT. 

° a - 1(Note 1) [ins. | 

0.0 . 

See borings G41-Gl4 and ly 12/4/79 33.74 

G41-G41A for stratigraphy = 110.7 

, / 
“eo 

73.46 a 
241. ¢ a 

F Very dense, brown, silty, SM | i" Grout 

- fine SAND, trace clay | | (to surface) 

- | | Pi foo) Air. | is/i¢ Air | dy | 
- | : DO | Hamme eh . ) © 

- 75.4 ne ; : vs 
- 247.4 | . || | Pe 

' Very dense, brown, fine MI | ; | 
- Ww 

| sandy SILT | —F + 2 | 
. | | 2 (00. Ate [18/19 = 

16,9 ! - OB | 
- 252. | | i! 

; | Air of | 
! ~+- Hammer — | ot 

. | Very dense, brown to red- | 3 DO} 12/1a+4] @ 255.04 
- | brown, silty fine to coarse i —_ a a 

SAND, trace fine gravel, Sp - al 

- trace clay to fine to coarse cH 4 Bentonite | 

" gravelly fine to coarse | +4 ‘Clay Seal | 

SAND, some silt, occasional to eH : 
to frequent cobbles and SM _ | : 

~ boulders | oa | | 

, | | ra 80.16 
. | 7 263.0 

“Hahher | | 
. oO, Pea Gravel : 

a rapots jis’? 

Job No. —reo0to —— Golder Associates Drawn —___1 1S — 
Scale___ |=) Checked __/wtyeer>



COOR. N114055 ft. (N34764m) 
E2284315 ft. (£69626Im) BORING LOG .c41-G14B sueet 2 or 5 

SURFACE ELEVIZ06.8 ft. (520.23m) provect__... EXXON CRANDON TAILINGS DISPQOSA 

© paTuM __________ USGS MSL soa startep —___11/27/79 _ pate comptetep___!1/30/79 

ori RIG___Drilltech D40K spr iLLING ~METHOD Mud Rotar es 

DEP ar EPTH| 5 a] 8 GROUNDWATER 
NETER | DESCRIPTION o}~ |e HAMMER | OBSERVATION 
FEET |& eee fe] see Aart WELL 

0 >} 27721] (Note 1) ins.) 

81.26 | CONTINUED S| CONTINUED 
266.5 | TT 4 

| | =o Pea Gravel 

| am ! | foi 

way ; 
|" 62.9] 

| Air ; 
! 5 ;DO | Hammer 3/0): _ 

! P| i> 
Very dense, brown to red- | | a 
brown, silty fine to coarse | Do | fo 
SAND, trace fine gravel, SP- : | 1 wv 

© trace clay to fine to coarse SM SO ' : (oc 

| gravelly fine to coarse to | '., Pea Gravel 
| SAND, some silt, occasional , Co | —_ 
| to frequent cobbles and SM — | | : 
| boulders | a : 419 
| po | hoo | : FS 

| | es ee EE 
| 6.00 Air 7/14 2 

: od po 
| | | Pops 
| | HO ! ae 

ee ] pS 
| : | ! oo 
| | i ! (om. 89.00 
| | : ! : 292.0 

| | Air | |. oe 
! 7;DO| Hammer | 5/5;,° , 

—_ -— | —, .. , Pea Gravel 
| | | _ (to bottom 

: | of boring) 

91.44 _ _ oa 

ey CONT INUED - | 

Job No.__786085 | Drawn IS 
scole T'S! Golder Associates checked AS



COOR. N114055 ft. (N34764m) } : 

E2284315 ft. (£696261m) BORING LOG G41-G14B | SHEET 3 OF_2 

SURFACE ELEV.1206.8 ft. (520,23m )pRovECT EXXON CRANDON TAILING DISPOSAL SYSTEM 

DATUM ______USGS_ MSL spate starten___l1/e//79 _ pate compLeteo 11/30/79 © 

ORILL RIG____Urilltech D40K Ss oRILLING METHOD___ Mud Rotary _ __ 

DEPTH] & <1 3° GROUNDWATER 

METER & DESCRIPTION 2 ~ ce HAMMER | OBSERVATION 

Feet |i ce} Sei 2] stn | ar Nett 
° 3 | @ |Z 1]F |\(Note 1) {ins.) | 

1 aa) CONTINUED S| 
300.0 OT 

Very dense, brown to red- 

brown, silty fine to coarse Sp | 

SAND, trace fine gravel, cM 

trace clay to fine to coarse Air 

jravelly fine to coarse to DO; Hammer 2/8 

SAND, some silt, occasional cM ee es es ee 

to frequent cobbles and 

93.73 boulders | ; 

307. . 
| | Air | 

Very dense, brown SILT, some | fof 2{b0| Mammen ONE | 

; fine sand to fine to coarse SM | | 

| SAND and SILT, trace fine to | | | ! 

pj mee mp fe — 
| : Pg ! ! 7 

96.01] | | ! : ! : © 

| : Po ! | 
| | ! | 

. po po 
| ! | Air | ! - 

: - }10'DO0, Hammer | 6/6, 
> Tween ereeh ee 

| | : | 

: : | 
| Red-brown and green, highly ! | 

- weatherea to weathered : | 

| metavolcanic juFr | | | 

Py ft po 
ae 

: Air | 7 
| 11/D0} Hammer | 3/3 | 

n= —— st 

| | | 
| | ! 

| ! 

101 .8¢ a a | : 

U 
ey CONTINUED 

ee sh i on is scale "=. Golder Associates so



COOR. NI14055 ft. (N34764m) 
E2284315 ft. (£696261m) BORING LOG _641-G14B sHeeT__4 _ of ___.2 

© patum USGS MSL ope startep _l1/27/79 DATE comPLeTeo __L1/30/79 

orice nig___Drilltech D40K gating METHOD Mud Rotary __ _ 

@/5 [samples I EPTH | 5 $18 saweres GROUNDWATER 
| METER |@ DESCRIPTION a ~ w HAMMER OBSERVATION 

Feet |é ELSE E) cceom | “ar “ss 
0 >} @}]2/+/(Note 1) (ins. 

101 30 CONTINUED S| | 
334.0 Bn | | ! 

| | : 

, | | | 

P| 
pO 

| Air | 

ls Hammer | 2/2 | 
: i 

S| | | 
Red-brown and green, nignly | — ' 
weathered to weathered | —— i ! 
metavalcanic TUFF | oS! ! : 

7 pO 

: po a — 
| | 3 | ~ | 

| ! | | 
i — : : | | : : 3 
| po, : : 

| | _ DO 
| | | : | 

! | _ a 
: | ! | 7 | 
! ; : | Air ; 1.5 | 
| | 13 DO} Yammer | 1.5: 

() G 0 _ _ a —— qo = 

300. END OF BORING | 
HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. (A111 samples) 

2. Elevation of top of protector pige, 1708.9 ft. (520.86m). 

| Job No,_/86085 ° Drawn LI Scale 1"=5' Golder Associates 8 be



COOR. N114055 ft. (N34764m) 5 5 

F2284315 ft. (E£696261m) BORING LOG G41-G14B SHEET __Y_ OF —__=__ 

SURFACE ELEV. 706.8 ‘ft. (520. 23m) PROJECT ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum USGS MSL soa tarten 11/27/79 nate comeLeteo —_l1/30//9 | © 

spict aig ____Drilltech D40K os sRiLLiNG =METHOD Mud Rotar o_o 

: Table of Water Level Peadings by Date. Readings Indicate Depth Below Ground Surface. | 

12/4/79 | 2/12/80 | 4/25/80 | 5/15/80 | 5/20/50 | 6/26/80*| 9/10/30* 
DEPTH (m) 33.74 34.17 34.50 34.23 34.41 
DEPTH (ft.) 110.7 112.1 112.8 113.2 112.9 114.8 

DATE 6/19/80 

PSepTH (m) [| 35.02 | ee 
J LEPTH (ft.)) 114.9 _ | PT 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Perer to PUMP TEST AND ANALYSIS, Pro tact Peport No. 4. 

JEF S 
Job No.__786085 

° Drawn ae 

se = 5! Golder Associates ~ necked £8



COOR. N114030 ft. (N84757m) SSS re . 
E2284315 ft. (£696261m) BORING LOG 641-G14c sHeet__| of _2 

surrace ecev. 1706.3 ft. (520.09m) eo jer EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTUM __ USGS SL spa TE: STARTED 12/2/79 DATE comPLeTeo ___12/4/79 
oritt rig___Drilltech D40K  oiLLING METHOD Mud Rotar ee 

DEPTH | 6 a1 9 GROUNDWATER 
METER | & DESCRIPTION ai > /¢e HAMMER | OBSERVATION 
FEET | eS TS] else art WELL 

» am z - 

0.0 | 

| | 
| | | id - 

| PP a / | yO 
< ¥- | Grout - 

_» (to surface) | 

— 
| | 7 gl@/iv73 33.56 
! po 110.1 
: | a 

See borings G41-G14 and | _ | P| 
| G41-G14A for soil strati- | | i fe : 

graphy : ! | ) 
- a: e 8 : | a : a | 

| : ! | : LV. | - LB 35.97 
| | Po : TT: 118.0: 

| : ! oS bentonite : 
| | po : tA. Clay Seal . 

| | | | oa : 
| po | — | . 

oS : Pom , 
| — | Tr 37 ..30- 

| | ot fT OE8- 
: ! ont ; 

: ' | Pea Gravel 

| of 7 

; : | 39.93- 

| | SH 131.0- 1 — ii] _ 

PP | — 

| P oa Pea Gravel - 

xe 7 
41.45 _ JS 

e ey CONTINUED a CONTINUED > 
» No. 786085 5 Ts Sele 1 "=5' Golder Associates eng hep



COOR. N114030 ft. (N34757m) 

SURFACE ELEV. 1706.3 ft. (520.09m )PROvECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM _..___USGS MSL spate: starteo 12/2/79 DATE comPLeTen __| 2/4/79 | © 

orILL RIG___Drilltech D40K ss DRILLING METHOD Mud Rotar _ | 

DEPTH) 6 i]s GROUNDWATER | 
METER a. DESCRIPTION a] > oe HAMMER REC OBSERVATION | 

FEET | et 2 |e] ER) pce em art WELL | 
n > a z od | | , ] 

Fe | erie - __eonrneo—_| 
136.0 a * tT 

a 

, a) | I 
> , M4 

8 | 
a, | 1 

> & | Pea Gravel 

Oy 
Ww : 

oR | 

See borings G41-G14 and GB! 
G41-G14A for soil strati- 5 OH! : 

graphy | | a 
N | 

| | | 4 

! | 4 45.72 |} | dey e 
| : SSS 151.04 
! NK 

| ee | 
| “sos -t.| Caved, 
| oN >>. 2x} Material 

p anes 
| ZR 

| || | [ee : 
ic 2 ! -_ | Qa 

160.0 END OF BCRING | 
NOTES 
Elevation of top of protector pipe, 1708.7 ft. (520.81m). 

Table of Water Level Readings by Date. Readings Indicate Deoth 3elow Ground Surface. 

2/12/80 5/20/80 __| 6/26/80* : 
33.56 
110.1 - 

DATE jioyai[ C—O; 
DEPTH im) 34.75 1 CCi‘iTSSSCSC‘<—~S'S;7;3 }PCSCS~dS 
DEPTH (ft.){ 114.0 [| “fT. CdSC ‘(i iE 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. | © 

786085 . 0 ils 
No.__/90V0 2 sole t=5! Golder Associates ON ee?



COOR. N113855 ft. (N34705m) ) | 
E2284315 ft. (E£696261m) BORING LOG .641-G14D SHEET! or 2 

SURFACE ELEVIZ05.0 ft. (519.36m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM _ USGS SL site <starTeED 12/10/79 spate compteten._12/11/79 
ORILL RIG____ Joy 12B __ DRILLING METHOD- Mud Rotary oe 

DEPTH 3 DESCRIPTION dj ° GROUNDWATER 
a | METER |. alas HAMMER | OBSERVATION 

FEET | e/§]2/ 2] cevem | “rr WELL 
.¢ 3 m@ z - 

0.0 12/19/79 33.59 
| ¥ 10.2 

| | 5 

| aa 
See borings G41-Gl4 P| py rout - ’ | A | i (to f 
G41-G14A and G41-G14B for | | ‘| . surface) 
soil stratigraphy , o | 

Je 
i. a | 
Lf / / a 64.0] 

Z | r= So. 210.0 
i _ ? Bentonite : 

| — i @ Clay Seal 
r | — | TT | 

| | _ Irs) 65.5: 
| : | 444 Q b--—-——.---— --- 
7 2 ag! 215.0 

po og! 
© P i . —— | 1 :Pea Gravel 

' | — : oN 
! : | : : | 

! ! | pa 222.0 

0 | oS ! a 7 
| pS 

| | | be | OY 

: i : : L | 3 Pea Gravel 

! | . i -  p. | 
! | | . oo 

| | | | On 
i | | | foo 

| | pS 
| SS] 

71.32 | : | 
234.0 — ~ | | ~~ CONTINUED | PO 

: | ! CONTINUED 
: | | 
| | 

© 786085 | 1 Job No.__/20¥99 ; | jls 
Scale = Golder Associates mennea elfen 
—_ | Checked



COOR. N113855 ft. (N34705m) 
£2284315 ft. (£696261m) BORING LOG £41-S140 SHEET _2 oF _4__ 

SURFACE ELEV1205.6 ft. (519.86m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS PSL pate startep ___ 12/10/79 pate compteten __/@/ 11/79 

ORILL RIG Joy 12B DRILLING METHOD Mud Rotary . __ ® 

DEPTH | 9 a1 3 GROUNDWATER 
a. DESCRIPTION a ~ w HAMMER OBSERVATION 

METER | ~}e}S{wi] Brows |RECe WELL 
FOOT IK Zz 9 5 : PER GIN. 

71.32 a CONTINUED S | CONTINUED 

234.0 | l= : 

- te | po 1B 
| “/D-<)/Pea Gravel ! Pea ea Grave 

° Vs 
= 

Pee 

S b . G4 
7 Ped ai 

ee boring G41-G14, PE ss 
G41-G14A and G41-G14B for | 2 HE 
soil stratigraphy | ne . 

Py 7? ,-2  —;Pea Gravel 

| ! | | ae 74.68 
: | | | — SS oor 245.0 

i : | ! Qi a 
_ | | | awn 

eS one. 
ERR © 

: : | DN ED 

ae Py eS Gree 
i | a : oS | op Material 

| : po ! UN 
! | Do | PeN eo N. 

| | pS | AN od 
i | ON AO Se 

: | Po | ON Ree 
- Se 

Q | ; | | | | “, ms oN LN 

co7.0 END OF BORING 

NOTES 4 
1. Flevation of top of protector pipe, 1707.6 ft. (520.48m). | 

Table of Water Level Readings by Date. Readings Indicate Cepth Below Ground Surface. 

DATE [12/19/79 4/25/80 | 5/20/80 | 6/26/a0* | 9/13/so* | : 
DEPTH (m)|.33.59 | 34.02 | 34.02 | 34.02 | 34.63 [of 

11.6 | 116 [| wie [| 13.6 | | | 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Cata, Refer to PUMP TEST AND ANALYSIS, Project Feport No. 4. 

Job No,__/86085 ; prawn dS © 

Scale ED! Golder Associates Checked ABO)



COOR. N113830 ft. (N34696m) 

E2284315 ft. (£696261m) BORING LOG _G4]-Gl4e SHEET | or _2__ 

SURFACE ELEV 1705.6 ft. (519.87m)pRovECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© DATUM _.__ USGS MSL sé: STARTED ___l2/7/79 DATE COMPLETED l2/7/79 

onicc rig___Urilitech D40K  onittine MetHoo__——s Mud Rotary 

DEPTHI <| 5 _ GROUNDWATER 
METER | DESCRIPTION ol tle HAMMER OBSERVATION 
! ’ . uJ n in ly REC. FEET | c{ S/R fe] Bows RK, WELL 

a > Mm z - 

0.0 

| q 33.3] 

. | ~ 109. 

7 
Ty, TO 

Ef 
| 1 Grout 

| | i. (to surface) 
po 

See borings G41-GI4 and : _ Eg ! G41-G14A for soil : ! le Be 
Stratigrapny ! oe 

! Oo © | : oe | oe 

: PS | Soe 38.40 
| ! — : 77 Oo) ., 126.0 
| | ; | | ro Bentonite 

| | ! : ow «Clay Seal 
| ! | po ! = 89.32 

bo ! : q | : | | | U i : : 
| | ! | ‘Pea Gravel 

Hg 
| | | i 40.84 | : | a 134.0 

, | — oO | 

| | SS 
| aa 

| | — "| Pea Gravel 
| p OD 
| | 2 ce a. 

. : QJ 

42.97] -o Ss . 
al CONTINUED / | CONTINUED 

Jos No, 786085 G Id A : Drawn jis 

Scale =D oder ssociates checked es



COOR. N113830 ft. (N34696m) 
: 

E2284315 ft. (£696261m) BORING LOG  G41-Gl4e SHEET 2 OF_2— 

SURFACE ELEV. 1705.6 ft. (51 g_g7mprovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —________USGS_ MSL sia: starteo 12/7/79 pate compLceteo 12/7/79 | © | 

pritL rig___Orilltech D40K___ oRILLING METHOD... Mud Rotary 

DEPTH | 5 4] 5 GROUNDWATER 

HETER | DESCRIPTION a | ~ HAMNER OBSERVATION | 
- 

ad ” w 5 REC. a 

FEET | ELE] e |e] ccvem, [ar me 
- =| ° i Po 

= corm id Sarin 
— | 

v 
le } 

_,| Pea Gravel . 

3 oO 

See borings G41-G14 and | S| 
G41-G14A for soil strati- | | = | 

graphy | i |e ! 
| | | N | 1 

i a | ; 

| | boo | : / 

| | : : 46.94 4 
oe ee Or 154.04 

| o Te ww 

| eee 7 @ 

| | | | pet , 

| | | ; “ oS ‘Caved 

1 | ! | | - AN Material : 

| a os y | 

| | | eS | 

| | | | : ee | 
| | | SSDP oe, | 

: ! | | bo kK : 

05.0 
1. 

END OF BORING 
| 

NOTES 

1. Elevation of top of protector pipe, 1708.0 ft. (520.60m). | 

Table of Water Level Readings by Cate. Readings Indicate Depth Below Ground Surface. 1 

DEPTH (ft-){ 109.3 | 111.3 | 111.2 111.4 113.9 
*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. © 

Job No.__/86085__ ; D jis | 
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- COOR. NI13805 Ft. (N3d6eam 
— —-€2284315 Ft. (£696261m) BORING LOG G41-Gl4e sueet | or 3 

surFace ELEv 1/03.5 ft. (519.22mprouyecr . EXXON CRANDON TAILINGS DISPOSAL SYGTEM |W 

© patum —........ USGS. MSL spate srarten —. .. LI/48/79 pare compceteo ...__.11/6/79. 

onic RIG. Urilltech D40K  _ooRILLING METHOD... Mud Rotary _ 

a]. SAMPLES | | 
DEPTH} 6 ads GROUNDWATER 

METER | DESCRIPTION o| < | Fanner ec OBSERVATION 
FEET [¢ EL E12): cream | arr WELL 

2 mM z. - 

0.0 . 
_wi2s/il//y © 33.07 

. oe ! — 103.5 
| | ! 

| poe eee 

VA f : | | Grout 

. ! = (to surface) 

! | : - 
! 

: | me nye 
| | : ogy ae 

| 2 276.0 
: cee borings G4l-G14, | | a ) 

G41-GI4A and G41-G146 for | | DLR ae 
| soi] stratigraphy : -- 5, 71tf &a 

© | ! | | a 3565 

| | : | | oe 231.0 
| | | | (2 
| | a ' 

| | 
| ! | | | 2 Pea “rave 

| | i ! | og, | : : | | 
| 

| | ! | | | 
; | ! | Pe 8839 

| | : ! | 290.0 

fd | 
| Pf : ! O 

! | | 24 bea Gravel 
' | | WH -re 

| 2 OO 
| ae | g | 

| | 

G].44 Se | | : = _ 

mf CONTINUED - | CONTINUED 

Job No... /86085 e Drawn __. Be oe 

| Sele [ehh Golder Associates cnecked BE



COUR. N113805 ft. (N346388m) 

E2284315 ft. (£696261m) BORING LOG _G41-GI4F sHEET _2 oF _3 

SURFACE ELEY 17035 ft-. (519.22m)provect —__. .EAXON. CRANDON TAILINGS DISPOSAL SYSTEM 2 

DATUM USGS MSL pate starteo —.11/4/79_ __ pate compveteo____ 11/6/79 © 

oritL iG... Urilltech D40K pricing metTHoo_..... _ Mud Rotary ae 

VEPTH| 5 =| 8 GROUNDWATER 
NETER|® DESCRIPTION o|\]« HAMMER | OBSERVATION 

FEET cc “ 4 z a pen BIN Zan WELL 
nD 5 @ z < ; : 

Wy CONTINUED nag | CONTINUED pf | NTINUE : 
300.0 {| ho = | 

| } oy Pt : 
| : | | j=] Caved : 

} | 1 9 | materia | 

! Be (Note 1j | 

| BS ; 
Jot TTT 

i P foe | | 
{ do | : 

: oo Po hee 9449 
| : a eae, 310.0- 

| Ue VOCINYGS [A1-O14, | | i va | 310.0° 

. G41-G14A and G4)-Gl40 for | oy ; 

| ! OQ | strat Yea phy : oo : 

| oo | : © 
| 
PS — | : | 

| : | , .. Cayed “ 

| | . | : . Material. 
! : : : | a 4, “iota |) 

| ! a po | 
| | | ! Le - | 

) ! ! | ! pO 
! 2 . 

; 3 , i | a 
; . ( a, ‘ “8 ! : | | A o , 

ee 1 
| | Po 7 er 
| fo pO | a : . 
| Pop of | a | : 

bo | be 7 

, 4 | foo | 
Q 1° oe | . 

_ 332.0 END OF BORING : 
UTES | | 
1 Groundwater observation well was placed at 310.0 ft. on caved material. 

; After placement of the pyc well pipe, the porehole caved to 3000 ft. ; @ 

Job No 226085 a sawn IS ) 
125! Golder Associates Ge 

Scale __ EY Checked __ ¥3 |



COOR. N113805 ft. (N34688m) 
- £2284315 ft. (E696261m) BORING LOG G41-G14F sHeeT__3 of _3 

Y surrace ecev _1/03.5 ft. (519.22) sposecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum — USGS MSL gate startep IS 4/79 arte compteteco 1/6/79 

SRILL RIG Drilltech D40K QI IG METHOD Mud Rotary 

NOTES (continued) ! 

2. Elevation of top of protector pipe, 1706.9 ft. (420.27). 

Table of Water Level FPeadings by Date. Readings Indicate Zepth yelow Ground Surface. 

| 
1725/80 | 3720780 | 6/26/80" [7237S 

33.07 [33-38 | 32.74 [ 33.38 [ 33.55 | | + . [oepmH (ft.)[ oa.s | 109.5 | 197.4 | 109.5 | aira || —sd<irsi—S—™ 
| “Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PLUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No.__86085 . prawn JER 
soled =5: Golder Associates won ned ak AP



COOR. N113415 ft. (N34569m) 
E2284420 ft. (E696292m) BORING LOG 641-415 SHEET__| of 10 

SURFACE ELEV. 1691.5 ft. (515,.56m) pRovEecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM | }. 

patum —________ USGS MSL (ATE STARTED 4/2/79 DATE COMPLETED, __4/9/79 | 

oRILL RIG___ochramm Rotadrill _ oriLLinG METHOD Mud Rotar | 

aT. DEPTH 5 | é 3 | GROUNDWATER | 

METER | DESCRIPTION aj x|s HAMMER | OBSERVATION : 

FEET |¢ eZ ]E(E] ceeem | Aart WELL 
” | >; 74741" |(Note 1) Kins.) | 

0.0} 

"See Boring G41-G15A for oe | | 
-- -+ detailed descriptions. - fo pa | 

| | 4d {00 Hanmer_|12/12 | 

a | | 

bir 4 
! = | 20] wanher | 676 | 
| Very dense, brown, fine to | | | | 

' coarse gravelly, fine to ISM | | | | | 

! coarse SAND, some silt, trace lt i | ; 
| clay to brown, fine to coarse (GM a ! ! | 

: GRAVEL and fine to coarse ! at ! : | 
| SAND, some silt : _ 3 po woo , 6/6 

o pm ere @ 
Po | : | 
| 7 : 

. : - 4 pO, Harher | 3/3 | 

18.90), a - Oo! | 
62.0) | po pO 

, ! _ : | 

Very dense, red-brown, silty, | Po fot] Air fy | | 

fine to coarse SAND, some fine | 7. £2 DO | Hammer 2/12, | , 

. gravel, trace clay to fine to _ | | | 

| ' coarse SAND, some fine gravel, : i | : ! | 

| some silt, trace clay | fo ! | | 

| | ee a o. 

| | - 60 | Hanmer | 10/12 

pg 7 P| 
! ! DS ! | c | 

23.47] L Be af 7 PO} Hamer 419/12 @ 
77.0 CONTINUED | 

786085 | ; | jis 
Job No._ fF eVeyey Drawn ... di 2 

Scale =o Golder Associates Checxed _ OS



- 

COOR. N113415 ft. (N34569m) oe oO 
E2234420 ft. (£696292m) BORING LOG _641-G415 SHEET __2 of 10 

© SURFACE ELEV. 1691.5 ft. (515.56m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS OMSL paTE STARTED — 4/2/79 spare compietrn —4/9/79 

ORILL RIG____Schramm Rotadrill  orittinc METHOD____ Mud Rotary 

j DEPTH a < 8 ) GROUNDWATER 

METER * DESCRIPTION o|~ |e HAMMER | OBSERVATION 
a | Yrotoalu REC. 
FEET | eee) a) SeR arr net 

” >; 2772)" (Note 1) ins.) 

53.471 CONTINUED S | 
- 17.0 ee | , | 

: | ! | = 
| Very dense, red-brown, silty, a _ . | 

fine to coarse SAND, some fine M - DO Het 3/12 | 
gravel, trace clay to fine , | | 

| to coarse SAND, some fine | | : 
| gravel, some silt, trace clay | | 

Ld fs , 
! | | - | 9:00) other {10/12 
: ! ho | | : 

27.44 fo oy , 
© 30.0) | a | 

| fe [0 00) afer 12/12 

| Very dense, red-srovwn, fine | . | | | 
' to coarse SAND, some silt, SM |-— lan , | 
| trace fine to coarse aravel, | - {11 D0, Hathher , 12/12 
| trace clay | | i | 

: | i | ! _v_ 4/18/79. 30.39 
| | ee Te —_ 99.7. 
| | |. i200! Hamner | 6/6. 

- | - | 
So | po ae 
2 | | — 

r 106.0 | | | ! : 

| | CONTINUED ! | | ! } 
| | Po a 

| | | 

: ! _ oo 
) py i : 

® = 
Job No. 786085 . Orcwn —.  JIs__ 

Scale __[1"=5') Golder Associates Checked _ MG —_-___



COOR. N1I13415 ft. (N34569m) 

£2284420 ft. (£696292m) BORING LOG _641-615 SHEET 3. or 10. | 

sureace ELev 1691.5 ft. (515.56m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | © 

DATUM _...____USGS MSL = sépate starTep _4/2//9 sdDATE COMPLETED ___4/9/79 

DRILL RIG Schramm Rotadrill — oRILLING METHOD _ Mud Rotary , 

DEPTH |, Z| 5 GROUNDWATER 

METER a DESCRIPTION CTedy AAMMER OBSERVATION 

scer | 
, uu $ D WW BLOWS RECA WELL - 

FEET 
> oe PER 6IN. ATT. , 

o Si amayezir (Note 1) (ins. 

32.31) | CONTINUED . 

106.0. | 

| | 
| | | 

Very dense, red-brown, fine . 

to coarse SAND, some silt, cM 

trace fine to coarse gravel, ee ee ; 

trace clay 13 PO} Hahher me : 

a 
| | | | | 

113.0; : | 

i | de ee te 

| fe 14 00 Father 12/12 
| Very dense, red-brown, silty, | _ : | 

| fine to coarse SAND, some fine ‘oy od : 3 

| | to coarse gravel, trace clay | oo: ( | 

| ! _ 3 , 

: ! | po 

a a | Hammer 6/6 | | 

| | 
r 41.76 | a P| po | 
137.0 | = —_ | Sf | | | 

i CONTINUED | | | | 

| | | | ! 
! i | | : 
! | | 

o£ a e 
Job No.__ 786085 . Drawn —. JIS 
we TES" Golder Associates vced.. BB



COOR. N113415 ft. (N34569m) 4 10 
£2284420 ft. (£696292m) BORING LOG .G41-G15 SHEET __t__ OF __~_ 

SURFACE ELey 1691.5 ft. (515.56m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM USGS MSL pate startep 4/2/79 DATE COMPLETED 4/9/79 

ORILL RIG___Schramm Rotadrill __ pRILLING METHOD Mud Rotar a 

OEF aa 6 | <| 3 3 } GROUNDWATER 
veteR |@ DESCRIPTION al <|a Hammer | OBSERVATION 
Feet |3 et 2) e] ee] See Parr WELL 

| \° >| ®}{2/F /(Note 1) (ins. 

137.0 | 

po | P| 
| | 

Mir | | 
| 16 |DO canner 2/2 | 

Very dense, red-brown, silty, | | 

fine to coarse SAND, some Ms | | 
fine to coarse gravel, trace 9 | | | | | 

| Clay | Po | ! 

| | i po 
| : oo ! : | 

© 
! : 17 00. yAher 12/12 

! ! : 
| | oe 
| : — 
| | a . 

| | _ Oo 
2 ee -_ : | 

160.0) — | _ | | 

: ery dense, brown, fine to | . — es 
coarse SAND and fine to coarse Pr -- [13 DO | Hammer «5/12 

| GRAVEL, trace silt to fine to icp i : : 
| coarse SAND, some fine to SM | | . . 

coarse gravel | | | : 

51.21 ee oe | : | 

168. ! : | 

CONTINUED | | : 
a 
P| | 

e _ 
786085 . — Job No. —__ = = === ___. Crawn — Jfg. 

Scale__ | 72 Golder Associates CrecKked _ AB __-___



COOR. NI13415 ft. (N34569m 

E2284420 ft. (£696292m) BORING LOG G41:G15 SHEET __2_ of __10_ 

surFace ELev 1691.9 ft. (515.56m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _.._._USGS MSI ———sépaaTE: starTep —___ 4/2/79 Ss DATE ~COMPLETED 4/9/79 © 

DRILL RIG___ochramm Rotadril DRILLING METHOD Mud Rotar , 

DEPTH TT s 5 <1 8 GROUNDWATER 
METER | @ DESCRIPTION o|~ |< MAMMER OBSERVATION 
mwa n Wd . 

reer [3 eS /E)e| Sen, [Saf welt 
0 >} ™)=2)/Fr I(Note 1) ({ins.) | 

51.2] CONTINUED 

168.08 | | i : 
! f | | | 

P| : a 
Air | 

. 19 |DO | Hammer | 2/2 

| 
| | | P| 

. Very dense, brown, fine to Sp bo: : | 

' | coarse SAND and fine to coarse to : : ! 

| | RAY EL , brace siit aa Fare *9 Sp ! 

7 ogarse SANQ. so06 ftrs 70 Ms : 

: bar os trae] S —) J Air : © 
_ 23 20 sammer 6/0 

! odooToo po | 

fs —— 
: | P| : : 
| ! J ! ! 

| — 
: . - | 
| ! | : | oo 

: ! P| | | 

dG Peer po) Alger | 676 
! : i . . | 

! pi oo 
60.05) | _ Oo : 
197.0 | ; | : | 

CONTINUED | Po a . 
Pp 

| ! — —— 
{ \ 

| ! _ 2 
| | | @ 
786085 . jls 

Job No. —_-_- ~~ __. . Drawn i. 

cole Golder Associates checxed | DOP



TN 

COOR. NII34 ~ (N34509m 

surFace ecev 1691.5 ft. (515.56m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTUM USGS MSL opt starten 4/2/79 spare compierep —___4/9/79 

DRILL RIG Schramm Rotadrill DRILLING METHOD Mud Rotary _ 

DEPTH 5 vescnonion ‘ 3 GROUNDWATER 
az s - 

METER | a1] | HAMMER | OBSERVATION 

FEET |# re ee WELL 
: | | >} 7/2)" |(Note 1) Mins.) 

CONTINUED | 
60.05 ee 

197.0 | 
| | 

| Very dense, brown, fine to P | ! ! : 
| coarse SAND and fine to coarse |to PG : | 

| GPAYEL, trace silt to fine to {SP ! I 
coarse SAND, some fine to SM 

E coarse gravel a; 
- {22 D0} Hamner t 0/6 

| po 
- | 

OFT oon p : 
© 210.9] | - , by : 2 

| | ery dense, Orown, Tine 7 SP- | . 
: — coarse SAND, some silt SM Oo ! 

: : : | 
moo 4 : . a. 

85.53 23 D0 quer 8/12 | 
pete. — f- f24 D0. Haher 12/12 

| | | 

| | || a 
| Very dense, brown, fine to Sp | | , 
: coarse SAND, trace silt : | ! : 

| ; : | | 
| | | | Aj : . 

| : | feo 425 DO Hammer 0/6 | 
F 68.53) | |- | CT 

225.0] | | : | | : . 
| CONTINUED | | : 

| ! ! : 
| . | | | ! 

| 

Po! : ' 
J | | 

7 
|| 

@ ! 
| 786085 js Job No. __£U0VO2___ . Drawn .. J - 

Scale! Golder Associates Checked. eB _



COOR. N113415 ft. (N34569m | 

E2284420 ft. (£696292m) BORING LOG G41:G15 sHEET__/___ or _10_ 

SURFACE ELEV 1691.5 ft. (515.56m) provect_____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM __ 

patum USGS _MSL_pate starten 4/2/79 sae compierep ——4/9/7? © 

ORILL RIG Schramm Rotadrill __ prituinc wetHop____— Mud Rotary 

DEPTH Ts S| 3 GROUNOWATER 
METER | DESCRISTION a[x|¢ HAMMER | OBSERVATION 
i‘ K WW ‘oD BLOWS 

FEET fs = | 3 Z a DER GIN, “Zan WELL | 

” >} @12 1" |(Note 1) [ins.) | 

63.58 CONTINUED 
“38-0 _ | 

| | Very dense, brown, fine to bp | ale _ 

, | coarse SAND, trace silt | | CO) Grout 
“ie! (to surface) 

70.10) } | AY BL. 70.10 
230.0 4 3 | 230.0 

++! | Bentonite 

| om a Clay Seal 

- | Py). | Bagi ae 
1 J. 

: ! 26 'D0' Hammer | 6/6; = coe 
: _ pop sys | Pea 
' | Very dense, brown, fine to | a | is. Gravel 

| coarse SAND, some fine to : : | po 

_ coarse gravel, some silt, | — : ae @ 

| trace clay to silty, fine si a | | 73.15 

; + to coarse SAND, some fine to oe ppp 

coarse gravel, trace clay | pO a ! + a! 240.0 
' (- fs 

Po : 
Do | i | i = Pea 

| | eee ee ro. Gravel | 
! ! 27 DO: Hammer | 4/4: ‘Sa 

| om tetera 

| | oj | | 2m 
| | ho | | we , 

i : \ i CQ) 1° 

3 _ P| RY 
i -_ po : 

| ! | : pei. 78,29 
| | : ! | : pores (to pot fom 

| : of ! | “+ of boring) Pp eee 
| ! : ! Air | | 

17.72 tf 8 20] Hammer | 04 | 

Stiff to hard, brown, SILT, | ) : 
some clay ML a | : | : 

Po : 

79.25] - py 
Fe — oP | : 

260.0 CONTINUED | : @ 
786085 ; jls 

Job No. +> ~~ +~ Drawn _.. YB 
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COOR. N113415 ft. (N34569m) 

E2284420 ft. (£696292m) BORING LOG _G41-G15 SHEET__8 or __10_ 

surrace eLev, 1691.5 ft. (515.56m) proyect___—sEXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
} paTUM USGS OMSL pate starten 4/2/79 DATE COMPLETED A/B/T9 

DRILL RIG___Schramm Rotadrill _ pritLinG METHOD Mud Rotar a 

DEPTH | | | By. SAMPLES 
6! , 3] 3 } GROUNDWATER 

METER | DESCRIPTION oe] |e] | xawwer | OBSERVATION 
FEET |& ne eee ee WELL - z > > . 

a | >| 272) (Note 1) (ins. 

Fag 24 CONTINUED 

260.0 : | | 
| 

- P| 
ef 

; ir Stiff to hard, brown, SILT, ui | - |291D0} Hammer | a/q | 
some clay : pete tet 

| 

hd 
82.30 fo oo _ py 
r 270.0 | a | 

| : : | 

© | | rir 
fo 30 DO sarmer = 3/3 
} | “ watt af 

_ Very dense, brown, silty, : : 

| fine to coarse SAND to stiff Si , : 
' to hard, brown, SILT with _ to : . 
| some fine to coarse sand, jab bo | 
| weathered green gravel | Do : | 
! throughout | — ! : 

! | ! | : | 
| i . | . ' 

. | | Air | | 
be [31 00} Hammer 4/4 | 

: ! - oO! 
! : 

8.3) | | 7 —— 
290.0 CONTINUED | | : 

i 
_ P| 

| _ | 
@ 

| Job No, 786085 . drawn — JIS 
Scaled =D! Golder Associates Checked AG _



COOR. N113415 ft. (N34569m) 
g 10 . 

2284420 ft (£696292m) BORING LOG —G41-Glo. SHEET —=— OF ———_ 

surrace eLey, 1691.5 ft. (515.56m pRoyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum _______USGS_ OMSL «ATE STARTED 4/2/l9 DATE COMPLETED 4/9/19 © 

DRILL RIG Schramm Rotadrill _ pritLinG METHOD______Mud Rotary 

DEPTH |g =| 3. GROUNDWATER 
METER DESCRIPTION a D © HAMMER REC OBSERVATION 

aE | E|E) | Sem fe) wet 
” >} 7 {21 |(Note 1) {ins.) 

33.301 | CONTINUED 

290.0! OT |e 

: | 

| | 
| 

39 Ip Air 

72 Po | Hammer [OFS 

! | | 

! 
| | | 

| Very dense, brown, silty, | | | 

| fine to coarse SAND to stiff icy | ! 

, to hard, brown, SILT with to : | : 

| some fine to coarse sand, Mp 4 | : 

| weathered green gravel : 3 : : © 

| throughout | | : | 

| : ot Ain fb 
! - b- [33 D0! Hammer. 2/2. 

| : ) oo} | i ! 

| ! i | a 
Pp 

i : _ | | — 

: | | Air i | 
| | - 34 00 | Hammer | cfc | 

| - _ Po 
, | | | 

97.54 : : bo 

320.0 CONTINUED | | po 
{ ! 

| , | | : 
{ | 

! : : 
S| PO 
| | | 

© 
Job No.___ 786085 . Drawn js — 

Scale Golder Associates Checxed _ 2G _ ____



OOR . \ [| . Ney, 6 Ym 

E2284420 ft 2 10 10 £696292m) BORING LOG .c41-G15 SHEET 10 _ or 10 
surrace eLev, 1691.9 ft. (515.56m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTUM USGS MSE pate startep __ 4/2/79 DATE COMPLETED 4/9/79 
CRILL RIG___Schramm Rotadrill _ pritting METHOD Mud Rotar: a 

DEPTH | <1 8 ) GROUNDWATER 
METER |o DESCRIPTION ej \|« | hanmer | OBSERVATION 
FEET | & “| 2 z a OER GIN. Zant WELL 

OL tT 7 7 1 (Note 1) Kins.) 

97.54 CONTINUED 

320.01 | Very dense, brown, silty, | 
| Tine to coarse SAND to stiff SM | 
| to hard, brown, SILT with to ! 
| some fine to coarse sand, ML ! : 

weathered green aravel | | i | 99.06} | throughout ob _—_ —_ | 325.0 | | ; 
| 

| P| Green, residual CLAY and ! a | : 
weathered metavolcanic TUFF | a | : 

| | 1 Drill | | 
: - | -- -'Cuttings; - | 

03.021 | bob. | 
~ 338.6 

END OF BORING 

NOTES 

| 1. Penetration Test - 3" 0.D. sampler driven with air hammer. 
| (All samples) 

~ 2. Elevation of top of protector pipe, 1694.2 ft. (516.40m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

[bate [4/18/79 [11713779 | 12737] 495780] S300 SSE Dept (m) [30.39 [29.60 [29.38 | 29.44 | 29,4a | 9.66 Paso DEPTH (ft. 99.7 | 97.1 7 96.4 | 96.6 | 96.6 J 9703 og 
*Pump Test and Recovery Period Between these Dates. For Pump 

@ Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

786085 j js Job No. fF OYUYOY 
Drawn __ ¥ ee 

Scale. Ss Golder Associates Che ked £04, ___



COOR. N113480 ft. (N34588m) 1 5 

£2234390 ft. (£696283m) BORING LOG .G41-G15A SHEET __"__ OF _2 

surcace Lev 1692.8 ft. (515.95m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _ DATE started __3/6/79 _ DATE COMPLETER —3/9/79 © 

spite Rig__ochramm Rotadrill _ orittinc METHOD_ Mud Rotary 

a | PST SAMPLES sis _ | 
perin s. ;<] 5 ——— | GROUNDWATER 
METER (=| DESCRIPTION ofc fe] | vawwer | OBSERVATION 

OE wd n o | ow /REC. | 

reeT e] EE] e) 208, (en WELL 
B >| @]2 {Ff |(Note 1) (ins. 

0.0° | Brown, SAND and GRAVEL, some SP | ! 

~ | cobbles and boulders to | : | 

F : GP P| po 
22 | Ppp 
4.0 | — 

! - fo Push [sng 
~ ' Brown, fine to coarse SAND, pe 

| | | some fine gravel, some silt, sm | | ! 

. | trace clay : ; | : | 
bp 

, — f- [2 D0, Push 12/12 

roo Tt 
' a : : 

Fois.o, | : Do po 
19.0)  S8rown, fine to coarse Sd . : © 

t gravelly, silty, fine to SM oo | | 

| . coarse SAND ene pee es eee Geen 

| - f- 1300, Push 12/17, : 

20,0) : Lo | 

: Brown, fine to coarse SAND, : = 44.00 j...Pusn__..Le/i2 

- : some fine gravel, some silt, SM ! | | 

trace clay | : 

, | [- [5 00) Push 5/6 | 

sooth eee -_ : 

| CONTINUED ! i | ! 

|| ! po po 

F - pO 
- : -_ po 
_ | an ! | 

| | _ | @ 
| Job No ___/86085 ° Or tw. jis oe 

oe ee Golder Associates ween HOA



COOR. N113480 ft. (N34588m) 9 5 
E22384390 ft. (£696283m) BORING LOG .G41-G15A SHEET ___©_ OF __2 

@ SURFACE ELEV. 1692.8 ft. (915.95m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS OSL opate starten 3/6/79 pate compteteno__ 3/9/79 

ORILL RIG___schramm Rotadrill  orRiLLiING METHOD Mud Rotar a 

ar 
DEPTH|§ d| GROUNDWATER 

a DESCRIPTION ol tle HAMMER OBSERVATION 
METER | z}]Z]e}w] Brows j|RECK WELL FEET |& >} 9]2/2)] rere. : 

n >} 272] /(Note 1) (ins. 

9.45 | conTimuen | 
31.0 Brown, fine to coarse SAND, 6 D0! Push 3/3 | 

some fine gravel, some silt, — {SM - ef rae pS 
trace clay 

| 

188 a ff po] Push | ave | 
38.0 rr. 

Brown, fine to coarse sandy, | : 
fine to coarse GRAVEL, some GM | | 
Silt, some clay | i : 

| | “ 

| 13.11 ee fy | : ) 
43.0 : Po ! 

© | | : | 
! _ po 
| ; | ! : | 
| - po 
| fo ! . 
| | ! | | 
| : po . 2 . 

Brown to red-brown, fine ! : : 
| to coarse SAND, some silt, M i | ! 

| | some to trace fine to O | | | i 
| coarse gravel, trace clay M i ' 
; to brown, fine to coarse | | | : 

GRAVEL and fine to coarse | | | | 
SAND, some silt | | | | | 

| 
a 
a P| 
{ 

pS 

20.12 ce ee | 

Job No._/86085 . Drawn jls Scale 1"=5' Golder Associates wpeenegd. BEB



COOR. N113480 ft. (N34588m) | 

SURFACE ELEV. 1492.8 ft. (515.95m) PROUECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __________USGS_ MSL sséDaATE =STARTED 3/6/79 DATE compLetep____ 3/9/79 © 

ORILL RIG___Schramm Rotadril] DRILLING METHOD._...__——s—s—s—s Mud Rotary 

nepTH | S138 GROUNDWATER 
a DESCRIPTION | ao} |e HAMMER OBSERVATION 

METER g é 3 | BLOWS, REC aT WELL 

EET | % >}; 7 7}= 4 |(Note 1) [ins, 

00.121 CONTINUED S| 

66.0 

fa 
| c | | 

Brown to red-brown, fine | wd | 

to coarse SAND, some silt, | s{ = Grout 

some to trace fine to ! obo (to surface) 

| coarse gravel, trace clay OM | | CP 

tg brown, fine to coarse ito | | Mh @ 

| GRAVEL and fine to coarse ‘GM i | 
| SAND, some silt | a ro 

; { ro OM: 

| P| as 
| . P aly. 

| } “ER: | 
! — |e 

! S| a 
| | Ss 27.1 

ry! ' OQ 

: | | "| 2 | Bentonite 
| | | Hi =} Clay Seal 

| | : a]? | _...28..04 
| le ~U 

| | | | “ays 9e 
| | ! 2 

29.26) | 7 ee, __ b Pea | 

96.0 | "; Gravel 
Red-brown, fine to coarse ky 7 

SAND, some fine to coarse CM | , 

gravel, some silt, trace > 

clay | r, 

30.79 ee ee Ed 

101 OV CONTINUED S | CONTINUED @ 

Job No.__/86085_ . Drawn J1ls 

Segle 1"s5' Golder Associates “rocuad DEB



COOR. N113480 ft. (N34588m) 5 
E2284390 ft. (£696283m) BORING LOG .G41-G15A SHEET 4 oF 2 

SURFACE ELEV. 1692.8 ft. (915.95m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© DATUM USGS MSL DATE STARTED 3/6/79 DATE COMPLETED___. 3/9/79 
DRILL RIG Schramm Rotadri] DRILLING METHOD. Mud Rotary ess 

DEPTH S o 3 GROUNDWATER 
METER a DESCRIPTION ol1>]¢ HAMMER | OBSERVATION 

FEET |¢ a ec ee WELL tS >{ 712] 1(Note 1) {ins.) 

30.791 CONTINUED ty CONTINUED . me me ef eee GG 30, GF ene -{ spo) Air jefe) Sw stay TOTS 
Red-brown, fine to coarse “Pog -9 4/18/79 
SAND, some fine to coarse -| 9 po VY ey {18/18} > Za 
gravel, some silt, trace omy -+ Hammer jn 9 ne 
clay {OM 

_k al " 

33.22 = 

109.0 Red-brown, silty fine to | : i= | coarse SAND, trace fine to SM Io pe, 2 3 coarse gravel, trace clay Mir oe 111.3 
34.44 | | ho po dapper [13/13] 2 959} cca 2 

| 113.0 EVO oF SKIN 

© NOTES 

1. Penetration Test - 3" 0.0. sampler pusned with drilling rig. (Samples 1 - 7) 

Penetration Test - 3" 0.D. sampler driven with air hammer. (Samples 8 - 10) 

2. PERMEABILITY TEST NUMBER 1 
Drove 6" casing from 96.0' to 111.5! leaving 2.0' above ground. 
Cleaned hole to 111.5' with water. 
Blew water out of hole to conduct rising head permeability test. 
After 40 minutes, water had risen 1.0' in the hole to 110.5'. 
Drove 3" 0.0. split tube sampler from 111.5' to 113.0'. 
Filled 6" casing with water (2.0' above ground) to conduct falling : head test. 
After 15 minutes, water level in caSing dropped 0.02'. Test terminated. 

3. Elevation of top of protector pipe, 1695.7 ft. (516.85m). 7 

© 

a 

Job No.___/86085_ __ Drawn J 
Scaled =D! Golder Associates Checked 2%



COOR. N113480 ft. (N34588m) 
5 5 

£2284390 ft. (£696283m) BORING LOG _G41-GI5A SHEET __2 oF _2 

SURFACE ELzv 1692.8 ft. (515.95m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum _____USGS MSL CATE STARTED 3/6/79 DATE CCMPLETED 3/9/79 

ORILL RIG Schramm Rotadrill SRILL:NG METHOD Mud Rotary 

Table of Water ‘evel Readings by Date. Readings Indicate Depth Below Ground Surface. 

"ALE 3/18/79 | _11/9/79 12/3/79 | 4/25/80 | 5/20/80 | 

DEPTH (m) | 31.27 30.11 30.21 | 

SE TL se TT 

Tore, 
SEPTH cal 130.85 a 

*Pump Test and 2Zecovery Period 3etween these Dates. For Pump 

| Test Data, =ertear to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Jab No. £6085 —— Golder Associates drawn —_ Jet —$§ 
Scale ]"=5 

Checked Via .



COOR. N113440 ft. (N34577m) i ; 
E2284385 ft. (E696282m) BORING LOG _41-G158 SHEET | OF __& 

| surrace eLev, [092-1 ft. (515.75m) project ____EXAON CRANDON TAILINGS DISPOSAL SYSTEM 

S patum USGS OMSL pate starten _ 3/9/79 pate comptetep 3/13/79. 
ORILL RIG___Schramm Rotadril]l ___ pRILLING METHOD____——— Casing and Mud Rotary 

DEPTH |, <| 5 GROUNDWATER 
a DESCRIPTION oy & OBSERVATION METER |. BLS 1S] q] “eros |Recg veLL FEET | >| 9 ]2/21] vere. ATT. 3 >} 2772; |(Note 1) fins.) 

Ww4/ LLL . eee 

ae _ Grout - 
Ly < (to surface) 

| ‘) 4359 
. | TT ss: Bentonite 143.0 

a rt =; Clay Seal 
=| A 44.50 

gl 146.0 
See borings G41-G15 and pow! 
G41-G15A for soil | bo Go / Stratigraphy ! Por! 

P| oe Boulder encountered in this : | | | Jo s Pea 
hole at 147' | — : |e | | oy | “= Gravel ! 

. © | ! : | Y- 

@ UA 

Pp 7 
! ! i os 158.0 . | | 6 UOT 48.77 ce _ po | | ——!Pea 

160.0 po | | 57 Gravel 

— | Be | | | | pea | 
Brown, fine to coarse GRAVEL len — aa mt 7 
and fine to coarse SAND, fom] 1 DOT ammer |18/18) Boye : trace silt | rp a 

| | ae | ie. 
Mr anal: Py 51.2] 

v0 Hammer 18/18 TT 168.0 

91.82 _ JP pL 5g 
170.0 END OF BORING 170.0 

NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. (All samples) 

¢. Mud Rotary to 141.0'. Advanced 6" casing to 147.0' and encountered boulder. © Drilled past boulder but could not advance casing. 

786085 ' Job No. 42 V2 Drawn a se 1"=5 Golder Associates specned



COOR. N113440 ft. (N34577m) . 2 9 

F2284385 ft. (£696282m) SORING LOG .G41-G15B SHEET © OF __4 

surrace cLev. 1692.1 ft. (515.75m)prRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM a 

JATUM USGS MSL DATE STARTED 3/9/79 DATE CCMPLETED 3/13/79 © 

sRILL a6 Schramm Rotadrill _ saite.nG weTHop___Casing and Mud notary ________ Mud Rotar ___ 

NOTES (continued) 

3. Flevation of top of protector pipe, 1694.7 ft. (516.55m). 

| 

| rable of Water Level Readings by Date. Peadings Indicate C-epth Below Ground Surface. ! 

DATE 4/17/79 {| 11/9/79 12/3/79 | 4/25/30 

SETH Wn 
SepTH (Et.)| 102.6 [97.4] 98.5 | 97-1 | 98.3 | 98.2 [98.2 

| [pert (fe 2 | Ct 

*Pump Test and Recovery Period Between tnese bates. FOr Pump 

Test Data, Zefer to PUMP TEST AND ANALYSIs, Project Report No. 4. 

| 

Job No. 786085 
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DOR: NIT3440 ft. (N34577m | : 
E2284405 ft. (£696289m) BORING LOG 641-G15C sHeeT tos 2 

© sureace ELev, 1692.0 ft. (515.73m) PROJECT ___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum — USGS OMSL ae startep ___3/28/79 parte compteteo —_3/3]/79 

crit RiG___schramm Rotadril]l ss pritLinG MeTHOD____— Cased/Rotary si si 

GENERAL NOTES 
|. Boring drilled specifically for performing in situ permeability tests. 
2. See log of borings G41-G15 and G41-G15A for description of subsurface materials. 
3. All permeability tests were falling head tests with water level at top of casing 

at beginning of test. 
4. All holes fully grouted at completion. 

TEST NUMBER 1 
| Advanced hole to 15.0' with 6" bit using air and water. ! 

Drove 4" casing from 15.0' to 20.0', leaving top of casing 1.0' above ground. 
Cleaned hole to 21.0' (1.0' below casing) with air and water. 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.25 1.5 10.0 4.5 
0.50 2.0 15.0 5.5 
1.0 2.2 20.0 6.5 
2.0 2.4 25.0 7.5 | 
5.0 3.2 | 

| Lost casing snoe in hole when puliing casing. Abandoned hole and moved 5' east to | 
@ Start new hole. | 

TEST NUMBER 2 
Advanced hole to 35.3' witn 6" bit using air and water. | 
Drove 4" casing from 35.0' to 41.0', leaving top of casing 1.0' above ground. | 
Cleaned hole to 42.0' (1.0' below casing) with air and water. 

| Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) : 

| 0.25 0.08 10.0 1.25 | 
| 0.50 0.17 15.0 1.92 | 

1.0 0.21 20.0 2.50 | | | 2.0 0.33 14.0 hrs. 33.17 | 
5.0 0.67 | 

TEST NUMBER 3 . 
Advanced hole to 58.0' with 6" bit using air and water. | 
Drove 4" casing from 58.0' to 62.0'. 
Bit broke inside casing while cleaning hole to 63.0'. 
Could not extract casing. : 
Abandoned hole, leaving casing in ground. 
Moved 10° south to start new hole (coordinates as given on log heading). 
Advanced new hole to 55.0' with 6" bit using air and water 

| | Drove 4" casing from 55.0' to 61.5', leaving top of casing 1.5' above ground. 
Cleaned hole to 62.5' (1.0' below casing) with water. 

Job No.__/86085 Golder Associates Craa% dis. ce eee 

Scale Cracked Hb... |



COOR. N113440 ft. (N34577m) | 9 2 

E2284405 ft. (E£6962389m) BORING LOG _G4l-Gloc _ SHEET ——___ 9F —— 

suarace Lev 1692.0 ft. (515.73m)provect ___EXXON_CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM _.____USGS_MSL____——s ate: startep 3/28/79 _pate compLeTeo 3/31/79 ___- © 

pRILL Rig___schramm Rotadrill ___ DRILLING METHOD. Cased/Rotary __ 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.25 3.5 20.0 52.2 

0.50 10.0 25.0 55.1 

1.0 15.0 30.0 57.4 

2.0 21.5 35.0 59.0 

5.0 31.9 40.0 60.0 

10.0 42.5 45.0. 61.0 

15.0 48.2 50.0 61.7 

TEST NUMBER 4 
Advanced hole to 78.0' with 6" bit using air and water. 

Drove 4" casing from 78.0 to 82.0', leaving top of casing 2.0' above ground. 

Cleaned hole to 83.0' (1.0' below casing) with water. 
| 

Time (min. ) Drop (ft.) Time (min.) Drop (ft.) | 

1.0 0.08 15.0 0.33 
2.0 0.08 15.0 hrs. 31.0 | | 

5.0 0.25 | 

TEST NUMBER 5 
| 

Advanced hole to 140' using 6" Dit and Revert mud. © 

Drove 4" casing from 140.0' to 145.0', leaving top of casing 2.0' above ground. 

Cleaned hole to 146.0' (1.0' below casing) with water. | 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) ! 

0.25 0.04 10.0 1.58 | 

0.50 0.13 15.0 2.00 | 
1.0 0.25 20.0 2.50 

2.0 0.50 14.33 hrs. 10.00 | 

5.0 1.08 
{ 

Could not extract casing. Abandoned hole, leaving casing in ground. | 

Job No. 286085 rown ____ jis 
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COOR. N112790 ft. (N34378m) 

surface ELEV. 1035.7 ft. (513.8m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _______ USGS MSL sop: startep 2/26/79 ss pare compLetrep 2/26/79 

DRILL RIG Joy 128 DRILLING METHOD______ Mud_ Rotary 

OEP Hr SO! | s| 8 ! . REMARKS 
METER | & DESCRIPTION a « : HAMMER -_ 

FEET = a 8 z a PER GIN. | Zar 
1® >} ®@ 721)" /(Note 1) Kins. 

oT 7 
| | | po 
. ; pT 

| po 
i | 7 ! 

| 
35] | sae 

: 44] 2 E | 18-24-20 /14/19 

! Dense to very dense, brown, . on Lo bo 
| fine to coarse SAND, some cw | S8f 3 DO! 17-15-23;12/18' 
: silt, some fine to coarse ~ Oo , . 

@ | gravel, trace clay . 

a — «G82 1 4 po 1105/6" 4/6 

\ | —_ | 

| ! | 
Fo 19 po : 

Fo “g| 5 DO. 69-50/3" 7/9 | 

| | fs | 
| | ho : : : 
| ~ BOs ! | | 

61 6 DO, 205/6" 6/6 © 

| Sf | 

: | —_ , 
i 200 | : | 

| Fal 7 po, 2007" aya 
| Pp 

ee - pO 
32.5] | CONTINUED | | : ! 

@ | | : -_ po 
| | ! | : 

Job No, 786085 Golder Associates oan SS 
scale "=5' Order AsSsociales cme-wea AG



COOR. N112790 ft. (N34378m) 
3 

suarace evev 1685.7 ft. (513.8m)_ provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _______USGS__MSL_ aE starntep 2/26/79 =: DATE ~ COMPLETED 2/26/79 © 

orice RIG ___00Y 148 ORILLING METHOD Mud_Rotar ee 

$7. [_sampces 
DEPTH 55 § 8 REMARKS 

a DESCRIPTION 2 \ |e Hanmer | 

METER | a] 2 Ele) Sk poe 
1a 714) |(Note 1) fins. 

9 91 | CONTINUED 
35 5 Dense to very densé, brown, [| 

ae fine to coarse SAND, some SM 4 | 

7 silt,.some fine_to coarse 200° | 

10.67 eravel, trace clay | Fey 8 po} 2004" | a 
35.0! | pe pep 7 | 

c00 

| 
£34 9 00 | 200/3" | 0/3 

| - } : | 

| | ! | | 
| Very dense, brown to brown | || | | 

| and gray, fine to coarse iSM ; | | | | 

: SAND and fine to coarse GRAVEL, | 300. ! : ! | 

, some silt, trace clay _ 3110 DO | 300/ 3" | e/3 

! | 

So | pS ; @ 
: ae 

Po ; | | | 

| PSO, fy Pod 
Po _ fF 511 po 7 250/5" | 4/5 | 

| : L Fo . 
| | Po ho 

. 
| | | | 

' | i | ! 
| figs} | 
| <a 

| Pertie po! 195/6" | 5/6, 
17.07) | es Oe ee : | | 

56.0] | | a 

| — SP 200 : | | 

Jery dense, brown, fine to SM Loa 5 | a | 

| . coarse SAND, some fine to tof 313 DO} 200/3 | O73 | 

; coarse gravel, trace to some SM | | 7 

/ silt | ! | 

63.5 | CONTINUED | | ! ! 

| ! ) | | } 

! | | | : 

| | | . 

! | | | | 
| Ly : | @ 

Job No. 286085 
. Orawn _ JIS. . 
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COOR. N112790 ft. (N34378m 

@ surface eEcev 1685.7 ft. (513.38m)  proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS M pate starTeo 2/26/79 DATE COMPLETED ——¢/26//9 

CRILL RIG Joy 12B __ DRILLING METHop____Mud_Rotary . _ 

DEPTH (Oo: | < 8 : —— REMARKS 
a DESCRIPTION \oltle 

METER | Ke wt g a | w "BLOWS nes 
FEET if > S = a PER 6IN. ; 

| > 127471" | (Note 1) (ins. 
| 19.38 CONTINUED 

63.5! mn 4010 
| gil4 DO 121-79/3") 7/9 

| aa | ; | 
| | ! 
| ; SP ! | 1 

Very dense, brown, fine to SM | | | ! 
coarse SAND, some fine to to boo | | 
coarse gravel 5 trace to some SM ey 15 DO 200/5" | 4/5 ! 

silt ee 2 

PEPE Et 
| | | : 

! : | PO 
an 

22.98, “4 Sf 209/4a Oya 

| 75.4 5 ENO LF SIRING a SE | 

© SOLE GROUTEO AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.0. sampler with 140 1b. hammer 
freely falling 30". (All samples) " 

Job No,__/86089 Golder Associates Drawn jls - oe 
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COOR. N1I10880 ft. (N33797m 
E2284280 ft. (E696250m) BORING LOG G41-G19 SHEET__|_ oF __3 

surrace eLev 1696.6 ft. (517.11m) provect EYXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starteo —_ 3/9/79 DATE compLeTEeD 3/9/79 © 

SRILL RIG —__ Joy 12B DRILLING METHOp_______‘Mud_ Rotary ee 

DEPTH | i2ls sawenes REMARKS 
oO Oo i ' ‘ 

a DESCRIPTION ~ ye 
METER |. aloalw HAMMER | 
FEET et 22/8) seen | art 

oO S| @]2/)+F/(Note 1) j(ins. 

0.0: | Compact, brown, silty, fine : 

: to medium SAND to fine to OM 

medium SAND, some silt, organic ] AS | - - 

| fibers throughout, boulders on : 

1.22, |. ground surfate Be Pp 
r 4.0 ! Yery dense, brown, fine to Gp [.- | 

| coarse GRAVEL and fine to GM 2 '1D0!] 10-29-25 10/14 | 

2.13! coarse SAND, some silt = 

: | | | 101 3|/D0} 3-3-7 8/19 

! ' Loose to compact, brown, fine sn es ee 

to coarse SAND, some fine to OM Woolia 1 | 

. | coarse gravel, some silt, | 221 4,00} 17-10-12 10/18 

| trace clay Po pe “poe 

—. 3.96, | nm | : | 

; 13] 5 D0: 8-9-9 '10/14 © 
| | fn tae 

— fish 6'bo! 20-03 72 
| . Compact to very dense, brown, © — “—~ | 
| | fine to coarse gravelly, fine cM i | | : 

| to coarse SAND, some silt, : — | ( " 

: trace clay | , ! : : 

i | veep 
: fio]. 7 20; 40-1090 FO/Te 

. fo | 
_ AP a 
Lo PPA LE ! | 
| 

- —-+-——-. i eet 

| | at 8 'DO 54-100/5"_ 10/11. 

Po | | | : : 

f - _ b po 
P1096 ee | ; ! 

33.0, | Very dense, brown to red-brown, | | ! : 

a fine to coarse SAND, some fine |SM | | | 

3 gravel, some silt, trace clay © nmr ae 
bo ~ | 80] 9 DO} 24-32-48) 16/18 

37.0, | CONTINUED | | | © 

Job No __286085 . Drawn — jlS oe 
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COOR. N110880 ft. (N33797m) 

sureace Evev 1696.6 ft. (517.11m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM USGS pate starteo. 3/9/79 ATE COMPLETED 2/9/79 

SRILL RIG. OY [2B RING METHOD Mudd «Rotary a 

DEPTH os: : i<¢ | 5 }___“@¥®é5 ! REMARKS 
= | DESCRIPTION ioltle | uaMMeR | i 

METER |g | -{| o | wij BLOWS REC 
FEET : <=! z| 3 SX, PEP BIN | : 

° 777)" 1(Note 1) Kins. 4 

| bo : | : 

t | ; | . 

. : CONTINUED a 1 | 
t 4 | : 
Farag | _ | - 

37.0 : : : | : 
| 1 4135 : ! 
| | LTT | ! , 
| '  & {10 (00 .35-100/4":10/19 } 
| Very dense, brown to red- | — : . 

L , | brown, fine to coarse SAND, SM a | 
r _ | some fine gravel, some silt, | | 
- | : trace clay 

e@ - 140/11 00 39-151 10/12 

r 14.63) a 
t 48.0) “6 | 
: . 6412 SG 136/6" 6/6 | 

bo 
| | 

: oOo) 
' Very dense, bruwn, fine to _ OI DO 169/6" 3/6 
/ coarse gravelly, fine to SP pe me 
| coarse SAND, trace to some Si | 

| | silt, trace clay to , 

| ~ {314 po! 130/3" 9/3 . 

7 tat 
! i aT ONG DO. 11/6" 13/6. 

F 20.42) | | 
@ : 67.0) | CONTINUED | | 

pd 
| on 786085 ; ~ ‘Te 
| voo NO _— tee sYY so tw” jls pent Golder Associates Ce FOB | 
(a



COOR. N110880 ft. (N33797m) 3 3 , 

£2284280 ft. (£696250m) BORING LOG G41-G19 sHeeT_3_ or 3 | 

surrace eLey 1696.6 ft. (517.11m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

saTUM USGS MSL pate starten 3/9/79 pare compiersp —3/9//9 ® 

SRILL RIG _______ Joy ]2R = RILLING METHOD Mud Rotar i 

DEPTH )<{5,—— : REMARKS 
a DESCRIPTION iotltle ! | 

METER | ~ | S 2 a] HAMMER REC / 

FEET | S| 2) El seven | ar 
Bi >| @}]2/F |(Note 1) (ins. ) | 

20.42. CONTINUED oe | : ! 

© 67.0 | Fo : : 

| 66} a 

[ : | Very dense, brown, fine to Bp-T . [16 DO 66-100/3"; 5/9 . 

coarse gravelly, fine to , | | . 
coarse SAND, trace to some py | | 

: ' | silt, trace clay Kn | | - 
! 5M | | 

[ | ! 90 | ! : 

P| — Ph7 po) tso/1" | on 
F : | pO 7 
‘ oo | , | . 
7 77.00 91 | | | 

63 DO 191/6" 2/6 

7 : very dense, mrown, fine to | Oo To | © 

1 ! coarse SANC, some fine to on | | 

coarse gravel. some silt, ~ , | 

; | trace clay 50 | | 

| 49 DO 7150/4" | 2/4 ; 

- oe | 
ft ! — 1 620 DO, 120/6" = /6 | 

| 688 Eo | 
t END UF BORING { 

| HOLE GROUTED AT COMPLETION 

f | NOTES , 

| | 1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

| falling 25". (Samples 2 - 20) 

Ve 786085 . Oran j1s 
Joo No. yes t u 

ne [tet Golder Associates sae tng |



COOR. N109495 ft. (N33375m) 

2284265 ft. (£696246m) BORING LOG _%4!-S¢! SHEET 1. or 4 

sureace ecev 1664.8 ft. (597.44m) seojecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© satuM USGS MSL sopate startep 12/3/79 sate compteteo ef 9/79 

SRiLL RIG____ voy 128 DRILLING METHOD. Mud Rotary 

DEPTH |S | S| 8 3 GROUNDWATER 
METER | DESCRIPTION ef} > [=] | vammer | OBSERVATION 

FEET 3 e/ S| E/E certn 1 ar me 
| jr, 7 p%i7 (Note 1) “ins. 

0.0 a ! 

Brown, fine to coarse SAND, fo ' : 
. .; SM — | ' | 

! some fine gravel, some silt he. | | . 

: po | | ) 
ers ee a — 

5.0 inn | a | | | 14] 2 ‘D0: 3-6-8 |18/18 
| —_ | Cn | 

ppl 
| ! bo | | jp 
| | 114) 3 00. 7-7-7) 412/13 

_ | Compact to very dense, brown, : , 

| | fine to coarse sandy, fine 

| — ; to coarse GRAVEL, some silt Gh 

© + to fine to coarse gravelly, to ee | 

} . Tine to coarse Sic, some Sa ra 4 90 69-69-6372) S/q4 

' Si1t, frequent cobbles and Pn emt me re | 

: : boulders | 

| - 138 

| i - 5 -DBO 36-83-30/T" 10/13 

| ISO, 5.5 | 
: | BST 6 DO | 150/5.5" 5.9 

I | | : | 

i 125, : | 
; p — FS"] 7 po. 125/5" 4/5 | 

32.) | . : | 

| Very dense, brown, fine to ! 10 ! : 

' coarse SAND, some fine to ‘ou LO" ] 3°00. 110/6" 5/6 
| coarse gravel, some silt, — oe a ee RS 

11g | occasional cobbles _ J pr | | 
@ 36. CONTINUED | ! 

No.__786085 drawn IS 
Yop No neg) : Golder Associates Oe 
Scale ———___—_____ 
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COOR. N109495 ft. (N33375m) 
F2284265 ft. (E696246m) BORING LOG _G41-621 SHEET 2 or_4 

surrace ELEV. 1664.8 ft. (507.44m) poo jecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —____ USGS OMSL cpa startep __12/3/79 pate comPLeTep___l2/9//9 @ 

ORILL RIG Joy 12B DRILLING METHOD__ Mud Rotary 

omale aT. 
Q 5ESCRIPTION a} 8 GROUNDWATER 

METER |. o/~/¢e HAMMER OBSERVATION | 
FEET |é ey 2 |E e] Byes are ~ WELL 

o S| ™}2z/+ (Note 1) (ins. 

aa CONTINUED S| | | , 
36.5 | z 

fo be 
Very dense, brown, fine to 129 | 
coarse SAND, some fine to feep 9 fbO | V25/5" [5/5 a 
coarse gravel, some silt, SM a 
occasional cobbles A. 

Boulder noted at 150 > 

41.0'-42.2' and 47.0'-48.5 15410 150/4.5" 0/4.51> 

> _ | es Grout 

: (to surface) 

: | ; a | 
6.8 _ ee | | | , o 

48 .5| | spyOO} | ae | 
| ! Very dense, brown, fine to = 6" 411 DO; 1100/6" |5/6 | | 53 

: coarse gravelly, fine to oe «| ” | ©} 

; coarse SAND, trace silt | ; 8 | 

6,00 | s | | J] 2 | 
52.5) | | Po 4. = | 

: | 20) | mt : 
| | [ 8"{12 00 ' 80-40/2"|6/8 | .j = | 
i fe / S 

fo | SY 

| | | | i yp) | 17.37 
| Very dense, brown, silty, | | i ++1 3 57.0 

| fine to coarse SAND to fine SM | | ++. | 
| to coarse SAND, some fine pl2sy | | +t] | 
| to coarse gravel, some silt ony DO] 15/5" | 4/5 et 
: ff tt | , 
: +t Bentonite | 

Boulder noted at 56.0'-59.5' 7 -. Clay Seal 

| hse | +] 
8" 114 |DO 82-100/2"| 6/8 rT : 

pe 
| ze] 20.42 
3 | |, Pea 67.0 

21.03 _ _ | 2? | _; Gravel 
q | ! : 7 7 - CONTINUED : | CONTINUED 

| | 

Job No,__/86085 | ; Drawn jis | 
Scale 15! Golder Associates cneened ERR



COOR. N109495 ft. (N33375m) 

52794265 ft. (£696246m) BORING LOG 641-621 sHeET 3 oF 4 

© curract ELeV, 1664.8 ft. (507.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MS pate starteo —_l2/3/79 pate compceTeo 12/3/79 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotary _. 

- 7] [_sawpces— 
DEPTH |& sescRiPTION S| 3 GROUNDWATER 

METER |. el>]5 HAMMER | OBSERVATION 

FEET |@ Ee) e)E| 2) cero Tart WELL 
- 

Zz 2 ~ . ° 

o 
=| a}]2|/(Note 1) (ins. 

1104 | CONTINUED | CONTINUED 

69.0 — ~ oom a 
, 

Yo" j15 DO) 200/6" | 5/6 a 

“ rc | | | , 

Very dense, brown, silty, cM -L. iW 1/2/30 22.31 

fine to coarse SAND to fine 127 \~ 73.2 

to coarse SAND, some fine 5"116 (00 | 127/5" | i/o] 

to coarse gravel, some silt =+—— 2 
| | | Pea Gravel 

loo} | | ial 
A 5417 DO: 100/4.5"|4/4.5) oa 

| ee | | —_ bo ! | 

! | Do FL | 

@ | 25.15 | ! — Po begs 

82. | : | | on | 

| Very dense, brown fine to Sp Les _ | ! |% : 

: medium SAND, trace silt cM 9" {18 00 90-100/ 3 oh Ke ! , 

| r P| ta 
26.60. | : , L | | 

“fb 8? 
| : ot 
! - poe E 

| | 19 ‘po, 49-50/3"| 7/9' L_! 27.43 

| Very dense, brown, silty, rf | {— 90.0 

| fine to coarse SAND, trace | | | | ney =| 

| fine to coarse gravel, to low | | os 

! fine to coarse SAND, some | | | | low Pea Gravel 

| fi | PLB. 
| fine to coarse gravel, some | T1907 | | | | le 

silt 3" 120 00 |90-100/2"| 7/8); j= || 

| a 
; 

| - OW 

| -€ 

| | : [> | 
| ! - | 

| 100 | , Po | fe 30.18 

30.67 {5" [21 joo | 1900/5" 5/5). [Gravel 99-0 

100.5 END OF BORING 

NOTES 

© 1. Penetration Test - Driving 3" 0.0. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 21) 
| 
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COOR. N109495 ft. (N33375m) 4 4 
E2284265 ft. (E696246m) BORING LOG G41-G21 SHEET OOF 

surFace ELev. 1664.8 ft. (507.44m)project___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum USGS MSL_ pate starteo 12/3/79 sate compteteop___1e/9/79 

SRILL RIG __Joy 12B b8ILU:NG wETHOp Mud Rotar ee 

| 
NOTES (continued) 

2. Elevation of top of protector pipe, 1666.9 ft. (508.07m). | 

| 

Table of Water Level Readings by Date. Readings Indicate Depth 

Below Ground Surface. 

172780 6728/80 [779780 | 7717780 SEETH () 22.63 seem (rt) 73.3 74.0 [74 744 
SATE | 8/16/30 | 4/23/80 | 972780 | Sid OY OT | fcerta tay} 22.7 P22. 

foepma its) 74.5 Ps as PCdYSCOCSTO OO 

786085 . JEF Job No.__/00U69 Drawn VER Seole 1 "=5' Golder Associates checked PB



COOR. N117330 ft. (N35762m) ; 

-2986000 ft. (£696469m) BORING LOG SU? __ sHeeT __1__ or _]0_ 

@ surrace eLev. 1202.0 ft. (518.78m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE startep —_o/ 14/81 Ss aE COMPLETED 5/26/81 

DRILL RIG Schramm Rotadrill DRILLING METHOD_______M
ud Rotary ——_________________ 

DEPTR S| 3 GROUNDWATER 

METER |@ DESCRIPTION al~|¢% HAMMER | OBSERVATION 

FEET | e| 212) 2) ccoom ast WELL 

w” ° 
> ao z - 

0.0 } 

| 

Hydraulic| — 
7 | DO Push 12/24 

Compact to very dense, brown, Hydraulic | 

fine to coarse SAND, some SoM 2 ool Push Vesea 

fine to coarse gravel, some pooper | 

silt, occasional cobbles |, | . 

! | 3 
| ; | | 

© | _ po 
: po | | : 

7 | | 
| | ! 
| : | | 
| | ! : 

< 
| 

TT RG , 

3 | 00) Hammer _ [18/18 
| | 

| 

F 7.92 ee jo 
26.0 

Very dense, brown, fine to 

coarse SAND, trace fine to 

coarse gravel, trace to some {SP 

silt to fine to coarse gravelly|s™ _ 

fine to coarse SAND, trace P- fas Air 
silt | ammer_..{18/18 

10.4 ok 
, 

34.0 
CONTINUED 

Job No, eo Golder Associates Drawn 20 __ 
Scale__| = 5! 

Checked _MRB



COOR. N117330 ft. (N35762m) G41-H9 9 10 
E2285000 ft. (£696469m) BORING LOG _2_=_ SHEET ———_ OF ——_ 

surFace ELev, 1702.0 ft. (518.78m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oatuM —___USGS MSL pate starteo 9/14/81 pate compreten 9/69/81 26/81 ~ @ 

ORILL RIG _LChramm Rotadrill T64HP paniing METHOD Mud Rotary 

DEPTH |5 <| 8 GROUNDWATER 
METER |. DESCRIPTION a} xe HawMER | OBSERVATION | 
FEET |@ eT S212) cteem | “Att WELL 

wn > a z - 

a 
34.0 

5 [00 |Air Hammer] 12/12 

Very dense, brown, fine to | 
coarse SAND, trace fine to ISP ! 
coarse gravel, trace to some oy | | 
silt to fine to coarse gravelly | | . 
fine to coarse SAND, trace ! | | | © 
silt : || | 

: 6 DO ‘Air Hammer ! 8/8 | 

| | | 
| a 
: | 

16.76 ee L 
95.0 

| : 
| 

Very dense, brown, silty fine 
to coarse SAND, some fine to ee , 
coarse gravel to fine to SM | 7 |o0 lair Hammer! 16/1 
coarse gravelly fine to coarse : _—— 
SAND, some silt, occasional 
cobbles 

20.3 _ _ 

| | CONTINUED | 

Job No.___786085 Drawn SKB Scale" = 5! Golder Associates shecnad MBB



COOR. N117330 ft. (N35762m) 
3 10 

| 62285000 ft. (£696469m) BORING LOG G41-H9 SHEET __~ OF ____ 

@ surrace evev. |/02.0 ft. (518. 78m) spoyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _...._USGS MSL. sé startep 0/14/81 spate compLeten —_2/2°/8! 

ORILL aig Schramm Rotadrill T64HP prittinc meTHoo_____Mud
 Rotary 00 

R 73]; 
DEPTH | 2 oe UNDY 

WETER DESCRIPTION o|~ |= HAMMER lace OBSERVATION 
Ot oO lu L cu. 

FEET = 
Z g 3 DER BIN. | Art WELL 

20.31. CONTINUED p 

66.5) TT | 
! | | | 

| 
: . | 

: ——__+—- | 

; 
- 3 joo lair Hammen 21/21 

+ 

| 
| | 

| 
| | | 

| | 

Very dense, brown, silty fine | | 

to coarse SAND, some fine to | i | 

coarse gravel to fine to SM | : : | 

coarse gravelly fine to coarse | SO : : 

©} SAND, some silt, occasional ! Do : | 

cobbles pf ae | 

: - | 9 D0 Air Hammer 24/24 
: Sane 

Ppp 
. 25.91 | po : | : 

35.0 ee } ! ! | 

| | | | 
| ! | 
! : | 
| | | : 

Very dense, multi-colored, ep | ! 

fine to coarse sandy fine to 10 'DO Air Famer] 12/14 

coarse GRAVEL, trace silt rr 

— | | 4 

| | 
28.96 Le 

/ 

95.0 
- 

Very dense, brown, fine to SP 
coarse SAND, some fine to- to | 

. coarse gravel, trace to some si 7 

99.0 | 

CONTINUED 
- 

Job No._/86085__ 
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COOR. N117330 ft. (N35762m) 4 10 
£2285000 ft. (£696469m) BORING LOG _G4l-H9_ SHEET ———— OF —~_ 

suRFACE ELev. 1702.0 ft. (518.78m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
patum ____ USGS MSL pate starntep 9/14/81 pate comptetep___2/ 26/8) ® 

ORILL RIG_Schramm Rotadrill T64HP oritting meTHOo___Mud Rotar | 

DEPTH | =| 8 GROUNDWATER 
METER |@ DESCRIPTION a| \ |e HAMMER OBSERVATION 
FEET |§ eT Se { EE] pews | Aare WELL 

” > mM z - 

99.0: | | 

~ |r foo bie tanmer 2672 

Very dense, brown, fine to sp | 
coarse SAND, some fine to to 
coarse gravel, trace to some SM 
silt Po _¥ 5/26/81 33.69. : Sf ab ee ics 110.5 

| lan! 
| 12 '1DO Air H 24/24 [00 ir ser / @ 

35.09 : . | | 
15.0) | 7 TT } | 

| | po a a | 
Very dense, gray-brown to > | 
red-brown, silty, fine to 13/00 |Air Hamme 24/24 
coarse SAND, some fine to SM free ence fans 
coarse gravel, trace clay | 
to fine to coarse qravelly 
fine to coarse SAND, some 
Silt, frequent cobbles and 
occasional boulders 

40.08 114 DO |Air Hamme (16/16 

131.5) | ET 
: CONTINUED ' 

Job No.__/86085 ; Drawn SKB Scale 1" = 5" Golder Associates nenveg MB



- | COOR. N117330 ft. (N35762m) ; sueeT 5 or 10 
£2285000 ft. (£696469m) BORING LOG Shl-Ho —— | 

SURFACE ELev 1702.0 ft. (518.78m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

® patum __USGS MSL pate starteo 2/14/81 pate compLeten___ 2/26/81 

DEPTH | 5 415 —_— GROUNDWATER 
METER |@ DESCRIPTION 0° ~ HAMMER OBSERVATION 

FEET | ge) Eel a) ee ern NEL 
wn > wm z i 

40.08 CONTINUED a 

131.5) a | . 

| 

15 |00 Air Hammer | 6/1 q 
Very dense, gray-brown to y : po 
red-brown, silty fine to | po : | 
coarse SAND, some fine to | pO | ' 
coarse gravel, trace clay SM a | ! 

©} to fine to coarse gravelly : : ! : 
fine to coarse SAND, some : fo ! | 

silt, frequent cobbles and : | : | | 
occasional boulders | po | 

\ | 

; ! | : 

| - | 16/00 Air Hammer| 15/15 : 

Pp | 
| : ! 
| | | 
| | 

C=" P1700 Air Hammer] 777 

90.75 ee 
- 166.5 © c CONTINUED Sy 
Job No._/86085 " : Drawn SKB 
Scale__| = 5) Golder Associates Checked MRB



COOR. N117330 ft. (N35762m) G41-H9 SHEET © _ or _!0 

E2285000 ft. (E696469m) BORING LOG =~ | 

SURFACE ELev 1702.0 ft. (518./8M) provect ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oatum _____USGS MSL pate starTep 5/14/81 Ss pate compLetep —__9/26/81 © 

DRILL RIG mm Rotadrill T64HP_ pritLinG METHOD Mud Rotar 

a. DESCRIPTION of~]« HAMMER | OBSERVATION 

METER | & ~|eie{wi] Blows , WELL | 
FEET : z 3 > PER 6IN. ar. 

50.751 CONTINUED Ss 

166.5 re | 

18 {DO {Air Hammer | 6/6 _ 

| 
Very dense, gray-brown to | ! 

red-brown, silty fine to : | . | 

coarse SAND, some fine to | {+ > 

coarse gravel, trace clay OM 12h ae vam a © 

to fine to coarse gravelly | ; | | 

fine to coarse SAND, some | ! 

silt, frequent cobbles and | | | 

occasional boulders | 

| - [20 [D0 Air Hammer|12/12 

59.4 ee 
A 

195.0 | OO ae oo 

Very dense, orange-brown, Sp Ea 

fine to medium SAND, trace SM 5S SiGrout 
] 

5 te 
silt ea Si(to surface) 

21 [DO Air Hammer [979 |: BS, 
61.42 oe _ Jaa ete va 

E201. CONTINUED Phot CONTINUED @ 

Job No, —7uG08a Golder Associates Drawn —_26E __ 
Scale__|' = 9 Checked _MRB



COOR. N117330 ft. (N35762m) 641-H9 7 10 

E2285000 ft. (£696469m) BORING LOG 22. SHEET __/ of __1U 

currace eLev,1202.0 ft. (518.78m) prosect EXXON CRANDON TATLINGS DISPOSAL SYSTEM 

@ patum USGS MSL soa: star ten 9/19/81 __ arte compcetep___ 2/46/81 

DRILL gig Schramm Rotadrill T64HP DRILLING metHop_._ Mud Rotary 
| 

DEPTH 3 a| 9 GROUNDWATER 

TER a DESCRIPTION 
Qa ~“\ of HAMMER acc OBSERVATION 

ME F “} 2a ]wi{ sows EC, WELL 

FEET = Zz | 3 - PER GIN. Zant 

sad | _conrmuen = CONTINUED 
db 

201.9 Very dense, orange-brown, SP | oa 

fine to medium SAND, trace —|SM | a 
silt 

2. G C 

62.4) | Bo ree 
205.0 

S 
a ie «630 2 ra 

| Very dense, red-brown, silty joy | | | wT ee 

fine to coarse SAND, some — : 44 Clay Sea 64.0 

fine to coarse gravel _ ers OT 

| = [22 00 .AirHammerl1/11 ¢ » 
_ ! Po 2 

\ 9 OD 

: ! C 

@ 65.53 | f 0 B 

| | feo : 
| aa 

| : ! 0° Pea Gravel : 

, 
: iO 0 

" 23100 Air Hammeril8/18 | 70 
log 

| T Ce 
| | i) 

: | ‘9° 
| %¢ 

| | ) . 

| 90 

Very dense, brown to red- Sp | ‘ . 

brown, fine to coarse SAND, | 0, 

trace silt to fine to | .° 

coarse SAND, some fine to lo. 70.10 

1, t ilt “On 2S 
coarse grave race $1 | - |24|00 |air Hammer’ annals 230.0 

I5 

| | | oe Sa Pea Gravel 
Po Sa (to bottom 

| | 9 Ho: Mof boring) 

oom ad 
72.09 a rN oN 

© [236.9 CONTINUED 
CONTINUED 

Job No.__ 286085 
° Drawn — SKB 

soled" = 5 Golder Associates ot MRE



COOR. N117330 ft. (N35762m) G41-H9 sneer 8. o¢ 10 
E2285000 ft. (£696460n) BORING LOG _-" =" _ i 

surrace eLev 1702.0 ft. (518.78m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM. 

patum ___ USGS MSL ope: starten 0/14/81 pate compceten 2/26/81 @ 
oriLL Rigochramm Rotadrill T64HP_ payiing meTHOD Mud Rotary 

qT — -fOEPTH | 4] 8 | GROUNDWATER 
METER | DESCRIPTION al > 1% HAMMER | oo OBSERVATION 

FEET | eee) 2) ccacm | “Arr WELL 
” a ] @ z - 

72.09 _ CONTINUED = ___SONTINUED 
236.5 0° 00: 

:® 0 Q 2 . 

Very dense, brown to red- . lot 00 
brown, fine to coarse SAND, ! o—..<8 Pea Gravel 
trace silt to fine to coarse |SP Get 10a 1 —-—fzale 
SAND, some fine to coarse 25 Ipo Air 13/1 0200 So > Pea Gravel 
gravel, trace silt | Hammer _ 020 Oo2 (to bottom 

0°99 9 Of boring) 
| O° 00,99 

228 i, “QO 
74.67 [ey co 

oe 
— | 

| 

: p po Pp gb | pee be ee fe 

| So Ar : 
: 26 D0. Hammer '18/18) @ 
: 3 an 
: | | : : 

| : Py 
} | | ! 
| | 3 

Very dense, brown, fine to SP - | | ! 
coarse SAND, trace fine to | | | 
coarse gravel, trace silt | | ; 

a 
| Air | 

27|DO} Hammer [18/18 

| | 

| | | 
80.771 | ; | 
265.0 | 

Very dense to hard, dark brown |SM 
to red-brown, fine sandy SILT, /to 
trace clay to silty fine SAND |ML 

(very poorly graded, some | 
Stratification evident) 

Air | 82.7 — [= |28|00/samer [evra pany anti pp e 
Job No, foo Golder Associates Prawn 366 _ Scale__ |" = 5) ociate Checked _MRB



COOR. N117330 ft. (N35762m) 
9 10 

52285000 ft. (£696469m) BORING LOG _S4I-H) SHEET = OF —~— 

surrace eLey 1202.0 ft. (518.78m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum _____ USGS MSL CATE starntep __o/ 14/81 sate cometeten 0/26/81 

DRILL RIG Schramm Rotadrill T64HP oricvine metHop___ Mud_ Rotary 

DEPTH 3 : 8 [_sameces GROUNDWATER 

METER - DESCRIPTION al HAMMER leec. OBSERVATION 

FEET |é |S |e) el seen [ar WELL 

82.74 _ — _ _ CONTINUED a 
271.5 ! 

| 
| 

, 

| 

| 
Air | 

| 29 00 | Hammer pees 

| | | ! 

| po : 

©} Very dense to hard, dark | i ! , 

brown to red-brown, fine OM pi : . | 

sandy SILT, trace clay to | £0 fo | : 7 

silty fine SAND (very poorly ML | : | : . 

L graded, some stratification | ; | | | 

: evident) 
! | ! 

- | DO'Hammer 18/1 8 

[epee 
| | 

89.62 ! | | 
205.0 

| 

Very dense, brown, fine to 

coarse gravelly fine to coarse| SM 

SAND, some silt 
ef eee 

Air 
3] Hammer 18/18 

92.66 oe ee. 

304.0 
CONTINUED , 

786085 
Job No.__L2e ~~ 

. SKB 

sesle I" = 5 Golder Associates ce MRR



COOR. N117330 ft. (N35762m) 10 10 | 

E2285000 ft. (£696469m) BORING LOG _G41-H9 SHEET ————__ OF _——— 
surFace Elev. 1702.0 ft. (518.78m) project ___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
patum USGS MSL pate startep 9/14/81 pate comptetep___0/26/81 © 

DEPTH | 8 <1 9 , GROUNDWATER 
a DESCRIPTION ot tle HAMMER OBSERVATION 

METER | & wiopey . REC. . | 

FEET | ELS ]2/¢| ccesn | “Ar WELL 

92 66 CONTINUED | 

304.0 OO 

Very dense, brown, fine to 
coarse gravelly fine to coarse|SM 
SAND, some silt 

94.64 | 
D5 wn 

Weathered to sound, green, < 
metavolcanic TUFF 32] 

S 
96.0] ee | 

315.0 

END OF BORING 

‘ores © 
1. Elevation of top of protector pipe, 1704.8 ft. (519.63m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

2 
33.69 | 33.67 [Of 

pEPTH (Ft), 110.5} 110.5 | +i 
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COOR. N114700 ft. (N34960m) 
E2284975 ft. (E696462m) BORING LOG _G41-H13 sHeET__|_ oof __4 

© surface ELev. 1715.2 ft. (522.80m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM __ 

patum _.______USGS MSL spate starten 3/6/79 spare comprerep — 3/7/79 

orniLL RIG_____ CME 79 so RILLING METHOD Mud Rotar 

DEPTH a 2 5 REMARKS 
-O - 3S . 

a DESCRIPTION ~i tle | 
METER |] ) a) a] ¢ . ‘glows, REG 
FEET (&! >| 9/2/21 vers. ATT. 

D | >] 2 12/1|(Note 1) (ins. 

0.24 | Topsoil and rootmat 15] 1 (00 6-11-4 | 10/1 
0 . 3; { wee ede ae oo ee apnea 

| | 
7 a p 
: | Compact, brown to dark fo. : | 
' | brown, silty, fine to coarse sw] 27] 2 ‘DO 10-13-14112/19 

SAND, some fine to coarse | __ 
| gravel, trace organic matter | | 

| 

- | | 15] 3,00) 6-7-8 .2/18. 

7 ! | — 
3.84 pe a SO : : / 

| 
| | Senne ~ , ° : 

© | : 99] 4 DO. 25-65-34 12/14 

i | | 

! Very dense, brown, fine | | | 
| to coarse SAND, some fine to = SP4Yo~> Poot re 
| coarse gravel, trace silt SMIT72{ 5 DO 605-384-838 14/128 

f , tof~ ft ee 
| on qe SM | _ Cobbles noted at 27.0'-28.0 , a | 

| : ane ne 
| | flO} 6 DO, 55-55 de/t2 | 

| aT et — — — — — — + hol | | | | 
. Very dense, brown, silty, fine ‘SM]{_ 2 Pg . 

' - to coarse SAND, some fine to =» nn TIE Eon ora | 
| coarse gravel, trace clay | £ BO 110 20/6. BB, 

9.60) | ! ! | . ! 

aan | CONTINUED | : | , | 
i | 

j ) | P| , 
| | Po 
| : P| : : 

©} | | | , 

| | | | : 

Job No __/86085 ° | Ortwn jls oe 

Scale | "FO! Golder Associates Checker KB ee



COOR. N114700 ft. (N34960m) 641-H13 0 4 

E2284975 ft. (£696462m) BORING LOG 7 SHEET ——_. OF ——— 

surFace ELev. 1715.2 ft. (522.80m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _ DATE STARTED ____ 3/6/79 DATE COMPLETED _3////9 © 

oritL RIG OME 79 LLING METHOD____ Mud Rotary ; 

DEPTH ‘5 | *1° : sawere® REMARKS 

|= DESCRIPTION 3 < | | HAMMER 

METER | 5 ELS] ) x] Bows Px 
eet 3] 21215 lote 1) (ins.) 

3 60 | CONTINUED | | 
31.5, | 136 | 

_ | Very dense, brown, silty, fine i be 
! to coarse SAND, some fine to 6 8 D0. 32/0 2/8 

- / ; coarse gravel, trace clay | 

| | Cobbles noted at 32.0'-32.5', |} | 
34.0'-34.4' and 38.0'-38.5' ! 

| 200 | 
! | 9! | 

| |< 9 IDO 1135-65/3"| 8/9 | 

| | || i 
2.95, tL hag} 1! | ! 

| 42.51 | [B10 00 105-44/2") 7/8 | 
| Lo t~ ~ Loo we be ee ee 

- Very dense, red-brown to brown, | a T | ~ ! ) © 

fine to coarse SAND, some silt,, — | : 

! trace to some fine to coarse ~ a | i 
| : gravel SM 155 | , : ! 

| 128411 D0 105-50/2": 6/8 | 
! Cobble and boulders noted at | foe py Oa | 
| 46.5'-47.0' and 48.0'-54.0' 9 | POPUP bm 

' po i ! 
7 a 

S59 yeny dense brow’ to-Fed-brown tor ROG). | 45 92. ! r nse, brown to red-brown [sm {em Ay | Wee GB! 
and gray, silty, fine to coarse | 2S he DO | 200/5.5" 9-9 | 

16.7 SAND, some fine to coarse gravel a ro Serene | 
99+ UI Very dense, light brown to sp : | : . 

' red-brown, fine to coarse SAND, Ray | | : 
- * some fine to coarse gravel, to (150) | | : | 

|. some silt, frequent cobbles iv - 0113 D0! 150/0" -0/0 | 
- oa, and boulders ! meee ht 

18.29 | _ i . | | ; 

TT TI rm ; : ) | 

! CONTINUED | I po 
| | = 

| | | | | . 

a ! P| — 
Sf | - PG 

dG Pf fp P| _ , | : | | | 

| sob No.__/86085 : Drawn _ JIS 7 
Hoot A 2_40U”T 

Scale LED) Golder Associates Checked _ Feg ee



COOR. N114700 ft. (N34960m) 3 4 

E2284975 ft. (£696462m) BORING LOG G41:H13 SHEET _2__ OF + __ 

surFace ELev 1715.2 ft. (522.80m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ SATUM USGS MSL oaTE sTarRTeD __3/6/79 DATE COMPLETED —3/9//9 

oRILL RIG_____CME 75  ORILLING METHOD Mud Rotary a 

DEPTH /<] 5 [| saMetes REMARKS 
a DESCRIPTION ai < | 

METER j~™ o1> o HAMMER | | 

FEET | a} 22 . DER GIN, part 
8 {3} 2]2 4" | (Note 1) (ins. ) 

ag 29 CONTINUED P| | | 
~ 60.0 | po 

. | | 

: | f159 | 
! | | -Q 14 D0} 130/70" 0/0 | 

: ! 

| | Very dense, light brown to SP - : ) ) | 

red-brown, fine to coarse SM 4150} |! | | 
| | SAND, some fine to coarse oe Cs . } 

+ gravel, some silt, frequent Si 15 DO 35-95-552"11/14 

| | cobbles and boulders fe fe mes 
: | 0p | 

© C | St | : . 
: ! <4 [16 DO’ 90-50/3" 7/9 | , 

| ! 
| : — | 

[ | | _ 917 D0 120-90/3". 6/9 

“F : er or 

| | —_ | 

, : | P5]18 00, 1385/5" 4/5 

| | | | 
26.671 af a 

: i : Very dense, brown fine to a L419 DO} 1350/4" Sa 

| | coarse SAND and fine to coarse Gi es ee 

" | GRAVEL, some silt to fine to feo | : | : 
| coarse gravelly, fine to Ccoarsecny | ! 7 : 

28.19 SAND, some_silt, trace clay ps | : 
92.5) : a | | 

: CONTINUED : pe | 

: | ; | | ! 
@ . ! | = oe 7 

736085 : Crown . JIS oe ee 
Job No, _ fOVVoy ' 

sh! Golder Associates CDPB



COOR. N114700 ft. (N34960m) 4 4 | 
E2284975 ft. (£696462m) BORING LOG G4l-HI3_ SHEET —___ OF ____ 

surFace Elev. 1715.2 ft. (522.80m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oatum USGS MSL pate starTen. 3/6/79 DATE COMPLETED 3/9/79 ® 

ORILL RIGS CMF 75 ORILLING METHOD Mud _Rotar 

peta | 2} 5 aE MARKS 
la DESCRIPTION ~{¢ 

METER | » 213] 8) w| “sows nee 
FEET ,¢& =1S9/23/2] rerem | “ATT 

_ >} ® 12 1]F |(Note 1) (ins.) 

: TTT 28.19, oe CONTINUED oo 

92.0 67 
: 110" an | 
| 20 D0 | 62-105/44 9/11 

| Very dense, brown fine to 
| coarse SAND and fine to coarse GM 

: GRAVEL, some silt to fine to to | 
! coarse gravelly, fine to coarsepM 4) Co fe ag he 

: ; SAND, some silt, trace clay | |tw21 dO #5-50- "gh 9/16 

| | ; | : : 
! | P| po 
_ 1158 : ! : | 

| — bOT Co 
a1 9d. a a om fee DO 93-100/4" 38/10 ne 

=ND OF BORING © 
maCLE GROUTED AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 1 - 6) 

t Penetration Test - Driving 2" 0.0. sampler with 300 Ib. hammer freely 
falling 30". (Samples 7 - 22) 

786085 | | e | Cretan i] Job No. SVN Oev Uet _- a oe ee eg Golder Associates 6 LF



COOR. N112145 ft. (N34181m) 
E2284960 ft. (E696456m) BORING LOG G41-H17 SHEET ___| __ OF 3 

surface ELev. 1684.5 ft. (513.42m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© SATUM USGS MSL DATE STARTED 2/27 i 79 DATE COMPLETED 2/28/79 

oricc Rig ME 79 iLLING ~METHOD Mud Rotar 

DEPTH he | < 3 GROUNDWATER 

|@ DESCRIPTION ol otle HAMMER | OBSERVATION 
METER | H) 2} e]u] siows  REC/ WELL 
FEET ;& =| S]2/2! eran. ATT. \ 0 

2 >| 7171] " |(Note 1) ins. ) (Note 2) 

0.0) | | | 
an 

. | 7 | Py 
| | | 6/10! 3-3-3 ‘14/18 | 

Loose to compact, brown, Gy 3-3-3 TAS a 

fine to coarse gravelly, sp | | P | 
fine to coarse SAND, trace 5 Rep pL Grout 
silt, occasional cobbles Ve} 2 PO | 3-4-8 ei 

| pb Pp 

) | 15| 3 DO] 9-9-6 418/18 
! Po pee bey Yt o 
| | || | 
| ! | : | ae 

| . op, | Lo 

@ | , 157 4 CO 3-0-4 fa/ de . z 
| | _ | 8 

- , 5.18 
! FR. TY 
o_o | t- _ Bentonite 

F878 _ et N Clay Seal 
| 3.0. very dense, brown, fine to | 56/5 DC 18-16-49 12/1977 | 6.10 
C | coarse SAND, some silt, SM CO | | 20.0 

trace gravel | | | Pea : 
6.86 | | — | Gravel 6.86 

| Compact to very dense, fine ‘ep 22} 6 DO | 20-64-58 16/18 | 
| to coarse sandy, fine to : fy oO! 
| coarse GRAVEL, trace silt | | $a | 
| | ! : | | . Se Pea | 

| Boulder noted at 36.0°-37.05° — Pt : | Ag Gravel 
| ! fe | : & a. , 

| | |19]7p0/8-8-11 o/18: ® 
Ppp os 

gg | oe P| : S81 
) | | 2.54 32.5 CONTINUED | PS : CONTINUED 

- : 
' 7 _ 

@ 
786085 . Or tawn 11s Job No, 42 ey Ort . J cee eee 
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COOR. N112145 ft. (N3413Im 
E2284960 ft. (£696456m) BORING LOG S4I-HIZ SHEET __2 oF __3_ _ 

surface ELEV 1684.5 ft. (51 2M) PROVECT EXXON CRANDON TAILING | 

DATUM USGS M DATE STARTED 2/27/79 DATE COMPLETED _2/28//8 © 

oniLL RIG_____ OME 75 LING METHOD Mud Rotar 

7 DEPTH TS <1 —Ee GROUNDWATER 
la | DESCRIPTION ~{¢ OBSERVATION 

METER | O1> 1a HAMMER - | 

FEET 3 E/E )S/ 2) Og [ar weNt 
. >} 7 ]7 4," |(Note 1) (ins. | | 

| CONTINUED S| CONTINUED | 
~ Ry a i Sse, TOTO Te 

-9, | Compact to very dense, fine | Oo Tpant vite 33.0 

| to coarse sandy, fine to cp lo a —4 hate ley. "Se ; 4 
| coarse GRAVEL, trace silt 84 8 [DO io-t7-TEplone fetes ay “10.67 
! FBO PL ELT eS | 

Boulder noted at 36.0'-37.0' | bia 
Lea, | oer meee EE Ep 0 

37. 70] 9 [DO | 48-35-35 |9/18 | 4-5 | pf boring) 
one Pee nese . ve . ce em LY i 

127 flo po | _27-100_|5/12 
| 

| | 
| | | | | 
to , | 750, 4 | | ! 

; 1 “ery dense, brown, fine to © 5) DO: 150/95" eso 
| coarse gravelly, fine to mo mtg poe 

' coarse SAND, some silt, Sei Po | : | 

/ ° trace clay, frequent cobbles) | oy : : | 
| ~ and boulders oe : | © 

: of. | | 
| | , Aye DO, 1590/4" 4/4 | 

an ! po —— 
ae Pp 

| ! _— ! : 
| | ; : | | 

W.3N | | . 

7 o7. 125 7 | 

. , -6fl4 po |125/6" | 3/6 
[- | A ce | 

. | Very dense, brown, silty, ! fy yp 
- . fine to coarse SAND, occasional joy | | | | 

' cobbles ~ | , | . 

! | 3g po 
: E615 Po 1138/6" 4/6 
| |) -f Ce fpopess 0 pet 

200.19 | | ! 
66.0] CONTINUED ; | | , 

. | | | 

|__ @ 
786085 = Sawn .. GIS 

Job No. == =~ 
Orawn _.. . ee 

Scale__]"=5' Golder Associates Crecxed _ CPB



COOR. N112145 ft. (N3418I1m } 

E2284960 ft. (£696456m) BORING LOG C4l-Hl7 SHEET 3 of _3 

© surFace ELEV. 1684.5 ft, (513.42m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate startep 2/27/79 sséDaATE compLetep 2/28/79 

oricc Rig_____CME 79 sR ILLING METHOD Mud Rotar 

DEPTH || | 21s GROUNDWATER 
—4 Oo 

| a | DESCRIPTION et tle OBSERVATION 

METER ‘| a) eo }e |u| scows [Rec WELL 
FEET = QG@ilzi¢ PER GIN. ATT. 

|@ S| @]2 | |(Note 1) {ins. 
| ) 

20.121 CONTINUED - 
66.0: 

| Very dense, brown, silty, su [62 1 so} 
fine to coarse SAND, occasional] +7416 |D0 Ve~ Tr 6/72 | 
cobbles Pep SPO Pep 

| Boulder noted at 71.5'-73.0' | 

22.25 ee | {150° | | 

Very dense, brown, fine f ~~ !spy- 3417 fool 150/3" 43/3 | 
od eal | coarse SAND and fine to coarse Pt fate ee pe 

74.3 __ GRAVEL, trace silt 2 

END OF SCRING | 

NOTES 

< 1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 24". (All samples) 

2. Flevation of top of protector pipe, 168/.0 ft. (514.20m). . 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

(DATE 3720779 J11/12/79 | 7/17/80 | 9/iovao | | CC 
Posen (m) {psy {pay _{_onx__{_pay__f_—__+________ 

| bey. | pry | | SS sd] _ 

Job No.___/86085 : Orawn _. jl SL 

seale=5 Golder Associates en, OB



COOR. N111430 ft. (N33963m) | 3 | 

F2285125 ft. (£696507m) BORING LOG .c41-H12_ SHEET —___ OF ——_ 

surFace ELEV. 1684.3 ft. (513.37m) provect — EXX RANDON T D YSTEM 

| DATUM USGS MSL spate starten 3/7/79 vate compterep 3/9/79 _ ©} 

| ornicc RiG___Mobile B-6] Ss oRILL.NG METHOD Mud_Rotar 

DEPTH /<| 5 : . GROUNDWATER 
METER | DESCRIPTION stile HAMMER . OBSERVATION 

> uw n 4 REC. 

Feet | eS |e) | cceth, [ar] NEL 
| >| @]2z {Ff | (Note 1) j(ins.} (Note 3) | 

PU. LO +- fopsoll and rootma! || eo 

eff -—+—}s" 
. | 471 1 Ibo | 18-26-21) 4/13)... 7°" 

EY tp 
— | [a0] 2 bo | 15-14-26] al 

: ! a; ov 
| Compact to dense, brown, foe 
| fine to coarse gravelly, cM Sh | 

| fine to coarse SAND, some : | “ib > 3.05 

: silt , , | | [+4 Bentonite 10.0 

: | | 23| 3 00] 28-16-7 2/18 TE Coy Seal 3. ce 
| | a A 12.6 

: | lS Pea 
to Poe Gravel 

| : . 35| 4 DO. 16-19-16 7/187 « =] © 

| . | i 1 

| ' | 42] 5 (po, 16-19-23 9/18’. Ba re 
| ! | | | | , Peo 

7.0 Gj . Co Le _ ! a 

23. _ er. 
| | | O riag ' 

- Dense to very dense, brown, pen be pte tre pS 
ieee eo medium sandy, Fine” gp {T83| 6 D0] 71-112 | 4/14. *t— 

_ to coarse GRAVEL, trace silt i | , (Eyck | 8.25 

| _ | Pj i soo", | Pea Gravel 
[ : cof. op 

! } | : +t+++4++ Bent. 30.0 , | | 138] 7 D0! 30-22-16) 6/1Qp4+4++41 072. 

10.0 | ee | | an Ae 32.60 

33.0 | Very dense, brown, fine to | : Ay. Grout 
coarse SAND, trace to some SP | | : aan 

_10.67,_Tine to coarse gravel, trace. silt. | | : arn 3.| (to bottom 
35.0 | | | | A y's: Of boring) 

| CONTINUED | | | 2 te 

—— @ 
Job No ____ 786085 . orcwn i STS 
se es" Golder Associates sns-eeed. AA



COOR. N111430 ft. (N33963m) 2 3 
E2285125 ft. (£696507m) BORING LOG G41-H13 _ SHEET __& OF __~_ 

SURFACE ELEV. 1684.3 ft. (513.37m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© DATUM __ USGS MSL pate starten 3/7/79 DATE CompLetep ——3/9//9 

prict rig____Mobile B-6) pacing metHop___Mud Rotary 

qT DEPTH || <1 9 : . GROUNDWATER 
@| DESCRIPTION slide | HAMMER | OBSERVATION 

METER | & Wtope) REC. 

| @ 3{ @}]2)]+ (Note 1) (fins. 

a | | 
Ho CONTINUED | | | 

10.67. | lL Ph 
35.0) Very dense brown, fine to sp 165] 8 DO | 20-38-27) 4/18 

11.13 coarse SAND, tracé to some wpb 
36.5] | fine to coarse gravel, trace silt | | | : 

; po 

tp id 
| 1501.9 D0; 37-113 | 8/12, 

| Very dense, brown, fine to : — : | | 
| coarse SAND, some fine to iSP bog | , 

! coarse gravel, trace silt , bowen 8. ; 7 
| 56 |10 00 56-100 , 6/12 : 

| e | ag 
P| A 3'11 BO, 10/3", 3/3 | | 

7 — foo} : 
: » 3112 DO 100/73" 3/3 
: : —_ po! ! 

17.6800 | | 
“ol 00 

58.0) AHI : : | ~3'l13 DO 100/3" 3/3 
L. _ Very dense, red-brown, silty a ee ene / 4 | 

| | fine to coarse SAND, some ‘SM | | : I 
| , fine to coarse gravel oo | ? 

| | - poo} | | : : 
S| | f 614 po, 200/6" | 6/6 | 
| | | | rn ne 

| _ ; op 

20.73), | 
(68-0) CONTINUED : : : | . 

© | | : 2 

786085 | sean GIs Job No.__ 5 +s oe . ee ee ets Golder Associates ve ced PR



COOR. NI11430 ft. (N33963m 

suRFace ELEV 1684.3 ft. (513.37m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS_ MSL soa: starten____ 3/7/79 pate compnetep __ 3/9/79 TU 

DRILL RIG______ Mobile B-6] ~———sooRILLING METHOD Mud Rotar 

DEPTH 5 S GROUNDWATER 
METER : DESCRIPTION aj ./¢ HaMmeR | OBSERVATION | 

FEET eS TEf a) Bes ee} WELL 
2° >| 7 {71 |(Note 1) (ins. } 

| N 0.73, | __ CONTINUED , 
68.0: | 200 

| Ko | 
| Very dense, red-brown, silty 7 4 ee | 
| fine to coarse SAND, some SM 
| fine to coarse gravel | 

! 100 HH | 4 4 

22.95 | OB | _- 16 400 | 100/40" 44 co 
[ 75.3 
[ END OF BORING 

t 

| NOTES 

]. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (All samples) | 

2. First borehole was abandoned and grouted after 3.5' of drill rod and a 
tricone drill bit were lost at 55' depth. The abandoned borehole is 
within 5 ft. of G41-H18. 7 

3. Elevation of top of protector pipe, 1686.4 ft. (514.03m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. j 

DATE _| 3/20/79 [ilf/iz/79 | 9/iofvso |S —“(‘iwYSSTTCU 

ee 

sob No 786085 - . | ceaan GIS es Golder Associates <nonget DOA



COOR. N111590 ft. (N34013m) 1 1 
£2285065 ft. (£696488m) BORING LOG G41-HIsA. sHeeT—_!| or __| _ 

@ surrace ELev, 1680.4 ft. (512.18m) provect EXXON CRANDON TAILINGS DISPOSAl SYSTEM 
patumM —____ USGS MSL oat startep 3/30/79 pate compierep ___3/30/79 
oRILL RIG_CME 45 0 opriLiNG METHOD_.——Ss Wash Boring. ees 

DEPTH 5 “| 8 , GROUNDWATER 
METER a DESCRIPTION a ~ w HAMMER | OBSERVATION 

Feet |é eS /2/ 2) cerom | Ar WELL 
o 5{| 212) |(Note 1) (ins.) (Note 2) 

0.0 | =x" Rentopite 
+4 yoo 0 3h 

! Zz , Uf 
| la As. - fe S | 1.0 

Pe 
oo IN 

Very loose, brown to black, r > | 
highly organic, fiberous PT “— 4d 
PEAT (heavily rooted) SS Caved 

<~ & Material po) ee 
! IN GS bt] a 

2{lb DO} O-1-1 | O/18) >: payee) Set Lanes: 
3. 964 oo | _ ge 
13.0 Compact, gray, fine to medium | yan ye a 4.27 @ SAND and SILT, trace clay, sm [be] 5 PO S85 B/N, TGS | some organic matter to 13.5! ! a : wy ventonite 

| po be Clay Seal 4,88 
3, 3 Comact. Gray. #ine be: eo —_ Pea Gravel 15,9 

. Ompact, gray, Tine to coarse |! ING -11-10 tol Ca ~ 
| SAND and SILT, some fine gravel ,SM | °1{ 3 PO, HO-t-19.10/1 5 3 17-0 

_5.79 +. trace. clay. | i, | | '. @ Pea Gravel 
| 19.0 Compact, Pugnt ae medium lop | | | Sa 6.10 

to coarse SAND an ine to ! | pO NERS Cave 21). 
6 ed | medium GRAVEL, to fine to | 15} 4 jDO i 11-7-8 15/18 SANS ee : 20.0 

oye coarse gravelly, fine to — ne nn ae nen = ERS GI 
"“ coarse SAND, trace silt. | , 

END OF BORING 

NOTES . 

| 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer freely | 
falling 30". (Samples 1b - 4) 

2. Groundwater observation well inaccessible due to water on the ground | 
surface, 4/18/79. | 

- 3. Elevation of top of protector pipe, 1684.5 ft. (513.42m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

SATE g710780 [sd ee ee 
O.4. jf ee ee © peer ttl as [+ 

Job No.__/86085 . Drown  _ JIS 

Scale__ 1 '=5' Golder Associates Crecnea ACL



COOR. N111455 ft. (N33957m) 
10 

£2285099 ft. (£696270m) BORING LOG 41-4188 sHeeT__|__ of _1Y 

gurrace eLev, 1683.8 ft. (513. 1m) erovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __.__USGS MSL. CATE STARTED 5/27/81 paTE compLeteo 0/3/81 © 

DRILL Rig SChramm Rotadrill T64HP_ oriLtinc meTHoo_—_Mu d Rotary 

oy [~SCSAMPLES | 

DEPTH |& 
<7 oO 

2 DESCRIPTION oferty GROUNDWATER 

METER | BT S]E [a vacows [recy OBSERVATION | 

FEET |@ 
= 3 = | 2] PER BIN. ATT. WELL 

w” 
> am z r- 

Air | 

1 Hammer (24/24 

Compact to dense, brown, fine 

to coarse SAND, some fine 

gravel, some silt, to fine SM Air | 

to coarse gravelly fine to | ! | 

coarse SAND, some silt | c DO! Hammer — 

. | po @ 

Pp 
| i | 

! | 
| | —— ir | 

- [3 DO| Hammer [24/24 

73g) . | 
24.0 

CONTINUED 

Job No._286085 
5 SKB : @ 

sole 1" = 5! Golder Associates © wreeneg RB



COOR. N111455 ft. (N33957m) > 10 
2285099 ft. (£696270m) BORING LOG _G41-H18B SHEET ———__ OF ——_—_ 

© suRFACE ELEv. 1683.8 ft. (513.1m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum ____ USGS MSL ope: STARTED 9/27/81 DATE compteTeo___ 6/3/81 

DRILL RIG Rotadrill T64HP_ prittinc mMeTHop__ Mud Rotar: 

ne qT; 
i DESCRIPTION oy} ey. HAMMER | GROUNDWATER 

METER |. G12] ] ul “sows Roy OBSERVATION 
FEET |e =} 4/2/22] reron ATT. WELL 

v”) => ny z - 

nao | continues 
24.0 

a 
Compact to dense, brown, fine | | | 
to coarse SAND, some fine SM | 
gravel, some silt, to fine iL 
to coarse gravelly fine to | ae 
coarse SAND, some silt | nl D0 Hammer oa soay 

| P| PY 
67] | - pS 
35.0 : — | 

| : Air 
; | oe 5 |D0: H 12/24! 
: Compact to dense, light | O|_tanmer wefan 

- brown, fine to medium SAND, sp | | | 
trace silt to fine to coarse | | | | | 
SAND and fine to coarse | ; | ) i 

| GRAVEL | - | | 

p 
| | | | 

—_ | 
Air | EEE 

/Nery dense, brown to red-\\ 
16. 76 /orown, silty fine to coarse ; 
55.0 SAND, some fine to coarse 

aravel, trace clay to fine to 
coarse SAND and fine to coarse } SM 
GRAVEL, some silt, trace clay | | 

A198) | | 

@ £ ss CONTINUED a ! 
Job No.__/86085 Golder A . t Drawn — SKB 

Scole__ 1 = 5' ssociares Checked MRB



COOR. N111455 ft. (N33957m) 3 10 
F2285099 ft. (£696270m) BORING LOG G41-H18B SHEET 2 OF 

SURFACE ELEV 1683.8 ft. (513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM _ 

DATUM USGS MSL pate starteo 2/27/81 ae comeceteo 0/3/81 © 

DRILL Rig Schramm Rotadrill T64HP oriting metHop___Mud Rotary 

DEPTH) 9 a|s GROUNDWATER 

METER » DESCRIPTION o > e HAMMER REC OBSERVATION | 

FEET |@ c{S (2) | seem | are WELL | 
B S}ajzi{-F : | | 

17.98] [| _CONTINUED 
59.0 es ie 

Air : 
/ Hammer | 18/24 

| | ! | 

! . | Air | | ) 

: 8 ‘D0. Hanmer (20/78 

| Very dense, brown to red-brown, | Lo | | _ 

| silty fine to coarse SAND, some | | : | 

' fine to coarse gravel, trace OM Po! | | 1 

| clay to fine to coarse SAND | / | : : 

| and fine to coarse GRAVEL, | | | | 

some silt, trace clay | po i | ) 
a | : 
— Air _ | | - 

9:00, Hammer 24/24) 

Air 
| 10 Hammer (20/24 | 

28.65 en wv 6/10/81 28.59. 

- 94.0 — 93.8 

S CONTINUED , © 

786085 | | ) — 
Job No,__/E0U99 ) SKB 

Scale__1" = 9) Golder Associates | cheexed _URB



COOR. N111455 ft. (N33957m) 
E2285099 ft. (£696270m) BORING LOG _G4L:H188 SHEET__4 or _10 

@ suRFACE ELEV. 1683.8 ft. (513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_MSL pate starten 2/27/81 ate comeceteo ___ 0/3/81 

DRILL RIG _ochramm Rotadrill T64HP paiting METHOD__Mud Rotary 

} oy SAMPLES 
DEPTH |& | S| 8 GROUNDWATER 

METER . DESCRIPTION a > HAMMER REC OBSERVATION 

FEET | @ |S |2) 2) seen | ar WELL 
“” 

> mM Zz - 

v.04 | __ contin | 
94.0 | 

| | 
Very dense, brown to red-brown, | | 

silty fine to coarse SAND, some | | | 

_ fine to coarse gravel, trace = joy || . 

. clay to fine to coarse SAND, | 

and fine to coarse GRAVEL, i —. 
j 

rv | 
some silt, trace clay sti 00 Hammer pee 

7 pO 
32. 00 ee | SS ! : 

| © Very dense, light brown, fine : | | | 

to coarse SAND, some fine to — SP | | | : 

| coarse gravel, trace silt : a 

| : Air 
| : 12!D0° Hanmer 24/24: 

: ] 

oe po 
39.09 ne Po | : 

Very dense, brown to red-brown, | | ! ! . 

silty fine to coarse SAND, some | | | pape 
: : | ipo ts 

fine to coarse gravel to fine sm i | mo 

to coarse SAND, some fine to | | | fa 

coarse gravel, some silt, some | tome 48 | 
- ot . . . ir oe 

stratification in this layer | 13! DO! yammer 24/24. am 

| ~ PG g, 
| => @. Grout 

6 Oe, 
yi) (to surface) 

eran 

| 88 
| Jae 

ea 
9.32 — ed Bs ee 

@ (12.0 CONTINUED | ! CONTINUED 

| Job No,__/86089 . Drawn SKB 

scale l= 5 Golder Associates wy MRB



COOR. N111455 ft. (N33957m) 5 io 
E2285099 ft. (E696270m) BORING LOG G41-H18B SHEET —_____ OF —____ 

SURFACE ELEV. 1683.8 ft. (513.1m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum ____ USGS _ MSL __ DATE sTarTeD 9/27/81 DATE compcetep___6/3/81_ © 
DRILL RIG _ochramm Rotadrill T64HP pewiing meTHOD Mud Rotary | 

a a]. | SAMPLES) SAMPLES an 
DEPTH 6 3| 8 GROUNDWATER 
METER |* DESCRIPTION of ~ |e HAMMER | OBSERVATION 
FEET | 8 ae ELL | 

wn > am z re 

39.32, | —_—sconrinuen, | PONTINOED 

1a)oo| Ait egyaahiel 
| Hammer ae : : 

Very dense, brown to red-brown, ip Crout 

Silty fine to coarse SAND, some ae ‘(to surface) 
fine to coarse gravel to fine {SM fe ov 
to coarse SAND, some fine to od 
coarse gravel, some silt, some | Pe QO. 
Stratification in this layer 3 LS 41.76 

| bt & 137.0- 
_ tt 2 Bentonite 

: i ne Clay S0al gs 67 
| i; Air Moos 140.0- 
i 15 D0 | Hammer 24/24 oe | , 
| ~ TT 

l 9 
| 10° g, : | : ae Pea Gravel | © 

44.208 | - ! | : | oy 
145.0 | OE Li Oa 

\ | . 

| ! P44 8 
| | | ihe ! 147.0 a | 7 (99: v | 

ne | 
- a v0 Oy 

| Air ig’. = 
16 DO; Hammer [24/24 /9°, 3 

QO | 

Very dense, brown, fine to oo © 'pea Gravel 
medium SAND, trace silt to Sp X99, Soo 
fine to coarse gravelly, fine | a) 79,9 
to coarse sand, trace silt by = 0 . 

| 

Sol ea 47.85 
ars 157.0- 

fog hs Pea Gravel - 
99° 09 Oa (to bottom .- 

| Air 9 99 9.0F boring) 7 

| 17{DO0; Hammer /24/24|o 90% 9 i Sy sO 

49.99 : 
- 164.0 Be OS | | 

So CONTINUED Sj : @ 

Job No.__/86089 Golder A ‘at Drawn SKB ] 
Scale__ |" = 5) e ssociares Checked__MRB _ :



COOR. N111455 ft. (N33957m) 

F2285099 ft. (£696270m) BORING LOG .G41-H188_ sHeeT__6 _ or __10__ 

© surface ELEV. 1683.8 ft. (513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM ___USGS MSL. ———CSCé#arrg: STARTED 9/27/81 sive compcetep ___ 6/3/81 _ 

oRILL RIGSChramm Rotadrill T64HP_ orRILLING METHOD Mud Rotar 7 

| Te 5 S| 3 GROUNDWATER 

METER | » reserves State]. “sows Rec, OBSERVATION 
FEET |é cL EUR) eS) Oo ar WELL 

on Sioaqyzir | 

164.0 | ' 

| 

| 

| _ 
Nedfum SAND, trace silt to (cg seloo Jie bay28 
fine to coarse gravelly, fine 

to coarse sand, trace silt i : 

Pp 
po | 
p : 

| : . 
© | J : 

| bo | 
| pt 

- Miro 
, lis DO’ Hammer 24/241 

pee ! : | | 
| | | 

185.0 Very dense, red-brown, silty | | i | | : 

fine to coarse SAND, some fine pon | | : ! 

to coarse gravel : | ! | 
| | 

57.61 a _ Po oe 
789.0 - i | ) 

CONTINUED ! | | 

| 
| P| 2 

; | | | 

eo | | 
Job No,__/86085 . sawn SKB 

Scale_l = 5) Golder Associates Checked MRB



COOR. N111455 ft. (N33957m) ) 7 10 

2285099 ft. (£696270m) BORING LOG _G41-HI8B SHEET __/__ oF __'V 

surrace ELev. 1683.8 ft. (513.1m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starteo 9/27/81 pate compteteo__2/ 3/8) @ 

veprn | ar 
EP 3 a} °o GROUNDWATER 

METER |= DESCRIPTION ol |e HAMMER OBSERVATION 

wn > mM z - 

67.611 a al ! 
189.0 

Very dense, red-brown, silty Air 

fine to coarse SAND, some fine |SM 20 Hammer 24/24 

to coarse gravel 

59.44 
05.0 FFF ee — 

Very dense, brown, fine to Sp | 
medium SAND, trace silt | re 

| pa 21:00! Hammer 8/18 

| | ; 
| | | © 

62.4 | bo ! | 

205.6 TT | | 7 

| P| : ! | tp 
Very dense, brown to dark — |o2! 00 ais 18/18 

brown, silty fine to coarse 22, D0! Hammer {18/18 
| SAND, some fine to coarse sé 

gravel, trace clay, some 
Stratification evident in 
this layer 

| Air [= [ea] 00) wanner [15/18 

224.0 CONTINUED @ 

Job No._/86085 | : D SKB 

scale 1" =. 5' Golder Associates cog MRB



COOR. N111455 ft. (N33957m) 3 10 

E2285099 ft. (£696270m) BORING LOG G4I-HI8B SHEET ___9_ OF __1b _ 

| surrace eLev 1683.8 ft. (513.1m) project ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ____USGS_ MSL __ pate startep 9/27/81 pate compLceten 6/3/81 

DRILL RIGSchramm Rotadrill T64HP_ orittinc METHOD Mud Rotar 

DEPTH | S18 GROUNDWATER 

METER | — DESCRIPTION a|~ le Haver | OBSERVATION 

FEET ~ ae uw a Z a cen eid ArT WELL 

68.28 a CONTINUED 

224.0 Oe OO fp 

Pog 
P| 

Air | 
\ Hamme r | 

r= Yeafool «| 6712 

Very dense, brown to dark | ! 

brown, silty fine to coarse , | 

SAND, some fine to coarse SM | ! : 

gravel, trace clay, some | — ! | 

© stratification evident in ! | ! ! : 

this layer i pS | | 

Pp 
: | i—Air | : 

2 _Hammer | : 

| [ - [25/00, % 12/12, 
: 7 
| | ! 

| | 

| : Td P| 
| | | | | i 

| : Air | 

|__| \H anmer 

es r= Jeeloof Yar 

| - \ 
786085 : SKB 

Job No. =~ 
Drawn _____> 

scale_l_= 5! Golder Associates ren" "WRB



COOR. N111455 ft. (N33957m) g 10 
2285099 ft. (£696270m) BORING LOG G4l-HI8B_ SHEET ——____ OF ——__ 

surrace ELEV. 1683.8 ft. (513. 1m) proyect FYXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _..__USGS MSL. Sst ig star TED 9/27/81 pate compLeteo___0/3/81 © 

DRILL RIG Schramm Rotadrill I64HP. oritLinc meTHOD____Mud Rotary _ 

DEPTH | 5 <| 6 GROUNDWATER 
a DESCRIPTION o7Te ie OBSERVATION 

METER | a1>]5 HAMMER | \ 

FEET |é e)S)e 2) Set [ar wee 
D s mM z | , . 

251.5 | | 
Very dense, brown to dark | : 

brown, silty fine to coarse cM | | 

SAND, some fine to coarse 

gravel, trace clay, some 
stratification evident in 

this layer 
1 

78.94 ic—Air | 

9.0 \ Hammer 

- }27;D0} y 12/12 

| P| | 
| 

- P| ) 
| pS a | @ 

dery dense, dark brown, SILT, ow Bo | | : 

trace fine sand, trace clay | i i ! | 

| | | ! , 
Po. a : 
| | Air : : 
| - : 28 DO Hammer 18/18 

| 
| | : | 

84.28 oo. - | | | : 

+ 276.5 
| 

CONTINUED | 

| 

Job No.__/86085 ° Drawn _ SKB @ 

scole 1" = 5! Golder Associates meng MRB |



COOR. N111455 ft. (N33957m) 10 10 

£2285099 ft. (£696270m) BORING LOG G41-H18B_ sHeeT_I0 oe _10_ 

© SURFACE ELEV. 1683.8 ft. (513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE starRTeD 9/27/81 paTE compLeTeo___©/3/81 

DRILL RIG Rotadril] T64HP priLLiNG METHOD Mud Rotar 

3 : SAMPLES 
DEPTH |5 sescririon 313 | GROUNDWATER 

a. Qa NN Le i 
METER K wl ete] wl ne ows REC YS eee 

FEET z g 5 x | PER GIN, : 

| | 
84.28 Z CONTINUED . 
276.5 P| : 

| Very dense, dark brown, SILT, | wy Do | : 
trace fine sand, trace clay | : | | 

85. 34 | | ! 

280.0 Weathered, green and red, y | | | 
metavolcanic TUFF | | | 

86.26 | , 

Sound, green, metavolcanic 291 RC Rotary |13/60) 
TUFF I : 

87.78 _ [ a 8 oo 
288.0 

© =O OF BORING : 

NOTES , 

1. End of top of protector pipe, 1687.2 ft. (514.26m). - 

| Table of Water Level Feadings by Cate. Feadings Indicate Ceren Below jtround Surface. 

| (ose enya OOOO : 
| DEPTH (m) | 28.59 [| «| | sd es | 
| DEPTH (ft.)} 93.8 | S| — ff , 

786085 Job No. _2 >>) . Drawn ___oKB Seale. 1" = 5' Golder Associates won MRE



COOR. N116010 ft. (N35360m 
3 

£2285580 ft. (£696646m) BORING LOG _G41-Jl] SHEET ____ OF _>__ 

surface ELEV 1709.0 ft. (520.89m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED — 3/71/19 DATE COMPLETED 3/9/79 © 

DRILL RIG .._CME-75 = = SCRILLING METHOD Mud Rotar ee 

DEPTH | EE ac MARKS 

a DESCRIPTION slide | 
METER || S15 151.) “Ae rec | 

FEET || a) 2 |e) Ee) ceosm pare 

2 | S| @1]21]° |(Note 1) (ins. } 

~—} Firm, dark brown SILT, some ML] 
fine sand trace organic matter 5] 100} 1-2-3 7/8 

0.15 | (topsoil) .. rn — 
0.5) | a 

| 
| 

| mae oo 

| 18] 2,00} 5-9-9 418/18 

| Po 
Fo | | | 

: 
| wee eee eee woe ed. Ce eee oT 

. 

| a | [ir] 300) 4-5-6 |18/18 

a Pp 
| ' Compact to very dense, red- sp Oo | ! 

' brown, fine to coarse SAND, SM | : ! : 

t | sone fine to coarse gravel, +o Le ! | 

trace to some silt 1 a ing | I | 

fo si | 39 4 DO. 11-20-19: 18/18 © 

' ~ Jecasional cobbles noted at | | 

: 24.0'-29.0' — | | 

|. — 159| 5 00; 15-75-84.18/18 : 

| 

; Te . ” are : bees ces | 

t- | 
! | ; ' 

- 

| | _ fo | 

t || | MI55P | | 
oy ob BL 

a 
7 [6 DO 55-100/2".. 8/8 . 

FO ! - a 

| . 5 7 (D0 | 120/5" | 9/9. 

| | P| 
9.75) 7 LL __ oe , | 1 

32.0] . | Lj po | 
- CONTINUED : P| Pg 

Lo : | | | 

So fo pO : 

i oe e 
; | uaa | : 

Job No _ 736085 Golder Ass ’ t S Drawn __ jis a 

geaie 
ocid e Checked .. 708 a



COOR. N116010 ft. (N35360m) 
, 

F2285580 ft. (£696646m) BORING LOG 411 SHEET _2. OF __3___ 

©} surrace evev 1709.0 ft. (520.89m) prosect ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM ___ 

yaTUM USGS MSL spate starTeD 3/7/79 = SSSsdDATE COMPLETED —_3/9//9 _ 

Rit RIG._CME-75 Ci LiNG METHOD Mud Rotary 

DEPTH : Pf} gp. —— REMARKS 
a DESCRIPTION -i tle | | 

| METER a | us 9}o]w “BLOWS Reo / , 
FEET a! > qo | ~ | DER 6IN. ATT, 

| >; 7471" |(Note 1) Lins. 

ae CONTINUED S| 

32.0 hoo | | 
. Al 8 DO, 100/4"_ | 4/4 | 

i | ! i 
| | Compact to very dense, red- | ! | 

| brown, fine to coarse SAND, SP | | 
| some fine to coarse gravel, SM] Lt ! ; | 

' | trace to some silt toft.5} 9 (D0; 115/4.5 an 

| i | |SMY pS | i 
— ;  Qccasional cobbles noted at ! a | : 
| | 36.0-39.0' | | | | 

tr i , | | . | | 

PO °3 | ~ P s70 co. 150/5" 5/5 | 

e E | _ a 
_ : | 

r p 
r i 

| 

~ 12.95 ee + 159 | | 

ane ba po 120/09". oa. : 
i | | 

an 
| . Very dense, brown, fine to GM : | | | 

: ' coarse SAND and fine to ‘to 1150 Ho | : | 

/ - coarse GRAVEL, trace silt SML-F112 po 125-50/1") 5/7 ' 

| Occasional cobbles noted at | , So se 

i *  46.0'-49.0° : ' : 
| Scattered boulders noted at . : . | 

| 49.0'-54.0' and 56.0'-57.0' | - | | 
| : 150 . | | | 

rod fe f13 00. 150/6" 6/6 

218.59 So - — 
61.0! : Very dense, brown to gray- ‘SP —_ ! ! 

| ' brown, fine to coarse SAND, ‘SM 200; , | ! 
some fine to coarse gravel, tol 2414 'p0 | 200/2" |0.5/2 

' ' trace to some silt S me ee 

19.96 200 2 | | 3 | 

© Lo CONTINUED | P| ee 
| . 

7 736085 ‘ Or itwn ils” 
Job No ~*~ 

uno. .- J = 

jon NO TS Golder Associates wee ee OB



COOR. N116010 ft. (N35360m 3 3 

surFace ELev. 1709.0 ft, (520.89m) provect_______ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

SATUM USGS MSL pate starteo ___3///79 DATE COMPLETED 3/9/79 © 

crict RIG OME-79 0 RILLING METHOD Mud _Rotar 

DEPTH 5 | 4 5 REMARKS 
METER 3 DESCRIPTION a ~ ce | HAMMER = 

FEET | @ I EP e;R) Se) oe far 
5 >| @{z2/{+ |(Note 1) [{ins. | _ 

19.96 | CONTINUED ! 
a 

: 150 | | | 
| 715 [00] 150/1" | 0/1 | 

| | (eee 1.0 | 
| Very dense, brown tc gray- pe SH16 D0 | 200/39 1394 
| brown, fine to coarse SAND, | | | 
! some fine to coarse gravel, | SP. a | i 

! | trace to some silt SM — : | 
| ! i to —_ | | | 

| PSMILSO} | | | 
Cobbles and boulders noted at: | -£ t 7 BO | TON Oe | © 

| 64.5'-69.0' | po a 
|! 69.0'-72.0' : a . | 

| | 75.9'-73.0' | p a 
_ 91.0'-96.0' | liso | ! | 
| : i —— | | 

CY | F-84718 (D0 105-145/24 2/8 | 
an Os on re fo! | | 

S| P| 
, ! | po | ! 

3 | fisof | po 
| | bf 5419 po. 150/5" | 3/5) 

_ | ope 

| | | yj | NOTES | 

| | | | 1. Penetration Test 
| ! 150} | | : ' Driving 3" 0.0. 

| | Lf atoq ing | no | ! sampler with 
) , gee 20} ORO 300 1b. hammer 

| i | | ! freely falling 
| | | | | 30". ; 

i | 7 (All samples) 

S| 200) || po 
30.34 | | PDO ROOT OM 

99.7 
END OF BORING 

HOLE GROUTED AT COMPLETION © 

ab! 60385 ° Orawn }1 So Job No — yap hoe Golder Associates a Bag



DOR. NII4i tO ~ (N34/38im 

. - | 3 62285890 ft. (£696741m) BORING Log S4!-J14 SHEET OF 

suREAcE eLev 1689-2 ft. (514.88m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum _____——— USGS MSL pate starten __©/ 64/79 DATE COMPLETED _ 3/1/79 

oritL Rig___Mobile B6l —sCéRILLING METHOD Mud Rotar 

= i DEPTH | | |< 8 ave . REMARKS 

a | DESCRIPTION oye | 
METER |o Gta] o See Rec. 

FEET a i g Z a ora ew parr 

i/o | >| 7 }71]" j(Note 1) (ins, } 
et} tf Opsal and rootmat.o. 20 
0.5) ° | 

| | | 
| po 

_ _ | 

Compact to dense, red-brown, pp | o 1 {D0 | 9-14-15 a7t 

| fine to medium SAND, trace SM L | 

| to some gravel, trace to some - ae a ee fo : 

silt, occasional cobbles SM 79 2 |D0 17-14-65 12/19 

| | 
| | | | : : 
| | 32 3 DO 14-11-21 16/18 

| | ! -_ a 
© F | 28) 4:00' 11-17. 0/12. 

I : i 

r 5.33) , _— | 
17.5) a ! 

} ! | : : 

- | Very dense, light brown, ~ heal 5 ‘00 ~ 90-100 12/12 

fine to coarse SAND and sp}. po : : 

| fine to coarse GRAVEL, om — | | 

, trace to some silt + | : 
| CO | | 

| SM | a 
| /  1183P 6 'p9 35-83-10. 16/16 ! 2 iF © DOs 63 qn 16/16 

8.38 : ee ee mt a | | 

27.5, | P| 
po p WSOP | . : | | a"| 700; 1580/4" 3/4 
| ' Very dense, red-brown, fine isp a / | , | | 

. to medium SAND, trace to SM | | | | 

| some gravel, trace to some | to | | ' 

| : silt po" 200) | | ! . 

: | f6"| 8 00, 200/6" 6/6 
: pp 

_l | i of | | ! | 

© pe | CONT INUED f : | | 

786085 setae STS Job No. 4 YY ey ee ee 

ee s5! Golder Associates 6 QR



COOR. N114110 ft. (N3478I1m ) 

£2285890 ft. (E696741m) BORING LOG _G4l-J14 SHEET_© or _3 _ 

surrace ELev 1689.2 ft. (514.88m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

QATUM USGS MSL pate starteo 2/27/79 DATE COMPLETED __—3/I//9_ © 

critL aig___ Mobile B6l ——sopritting mMeTHop______ Mud _Rotary So 

DEPTH = | <| 5 | . REMARKS 
a | DESCRIPTION a a | METER |. 21> 15 HAMMER | 

@ S| @}]2/+' /(Note 1) Xins. 

113 CONTINUED | 

, SP - | | 
Very dense, red-brown, fine SM bog | 

to medium SAND, trace to 4 al | , 
. | some gravel, trace to some silt or 4 2. pO 200/48" e/ a 

' | Boulder nated at 39.0'-40.0' 

Fo eoo}| | po 
1372 fe ge 310 DOE 200/73" 1/3 
45.0 : OO 

F - P| 
! — , : 

| | | P81 bo zoos" lays | 
_ (oT! " JUV | 

t ! po : | 
[ Very dense, red-brown, fine SP 00 ! ! | 
[ to medium SAND, trace to oi eayl2 DO, 200/4" 4/4 | 
[ ' some silt, trace to some ai | | | | 

| gravel st po a : 
- | | p 
fo | Po ! 

| ' ' Cobble noted at 58.5'-59.2' a $ ! 
{ | : 200 : | Hof : 

. af T 0 eh ron | 
| : ! 

. eee 
: - _ poo} |, po 

oo | 4 ayl4 D0} 200/4" 13/4 | 
| ! — i pop. oe a 

|| | | | ! 
| | || a 

7 | | po 
| ! | Q0 | ) Qu ! ) | 

| pf 318 90 | 200/38" 98 

LN CONTINUED | | | © 
Jc No. * rown ils rn ae see Golder Associates oes ag



COOR. N114110 ft. (N34781m) 
E2285890 ft. (E696741m) BORING LOG G4l-J14 SHEET 3. oF _3__ 

SURFACE ELEV. 1089.2 ft. (514.38m) proyect___— EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

® patum __._____ USGS MSL pate starten __2/e//79 pare compheTep ___ 3/1/79 

sRitL Rig__Mobile B6l opine metHop Mud Rotary 

DEPTH || iE ac warks 
METER | @ | DESCRIPTION a ~ t HAMMER | 

FEET 3 . 8 Z a OER BIN Part 

98 >| 7 417 17 |(Note | ins.) 

21.79 CONTINUED | 
71.5; | Sp. - | | 

. Very dense, red-brown, fine SM | 

| to medium SAND, trace to + 1200 | | ! : 
| some silt, trace to Some cmt 6416 D0 | 200/6" 56/6 | 

gravel Or yr | | 

| 
1 | { | 

| | | ! 

! 007 00: 2603" 10/3 | 
(24.45, 1 eg Op POL OBE Bre os 

80.2 END CF 8CRING 

HOLE GRUUTED AT CUMPLeTIuin 

NOTES | 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (All samples) 

Job No. —TBG0Ro Golder Associates a 
Scale__|'=5' Cracked . AA oe



cooR. N112090 ft- V34 169m 
£2285520 ft. (£696628m) poping Log _S41-J17 sHEET__1__ of _2__ 

SURFACE ELEV. 1689.2 ft.(514.88m) provect — EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL spate: starten 4/9/79 spare comprerep —_4/9/79 © 

DRILL RIG _.ochramm Rotadrill DRILLING METHOD Mud Rotary | 

3 DEPTH |. <| 8 3 REMARKS 
METER a DESCRIPTION 2 \ | HAMMER 
cere (4 ~| 2] ojwi{ Brows |RECY | 
FEET | =1oO]2) 2], Per en. ATT. | - S| o]zi{+1(Note 1) (ins. 

_.0 _.lopsoll and rootmat. ©. |... J 
0.5 

| , 

- | 1 [D0 _Hammer. 12/ 12 . 

| . 

| | 

Compact to very dense, brown, | | 
fine gravelly, fine to coarse ISM ) | : 
SAND, some silt, trace clay Gr i ; 

| | | - | 2'D0!' Hammer | 2/6) 
| Cobbles and boulders noted at [+e ff 7 5 TTT 

| | 7.0'-12.0' : ) mo : 

! © | | : oo : | 

P | cee : : 
po [L320 vanmer | 3/6. : 

} | po i : 

| ! po po 
| | - po . 
: po PP ee pee | 1 

: | [- [4:00 | Hamner | 12/12 . 

gaa 4h : po ; a Sf ff 
| | | 2 

Dense to very dense, brown, | 1 : 
fine to coarse SAND, some 5 IDO! uwAltay 16/12. 
fine to coarse gravel, some om a | OL ile [57 : 
Silt, trace clay — | | . 

| 6:00 | Hammer. |12/12 : 
1.28) | ee ae f ! : 

- 37.0 CONTINUED | | : @ 

Job No.___ 706089 ° Drawn _ jls | 

Scale _]"=5' Golder Associates Checked _ FES



cooR. N112090 ft. (N34165m) 
9 0 

F2285520 ft. (£696628m) BORING LOG G41-J17 SHEET _ © _ OF _=__ 

© surface ELev, 1689.2 ft. (514.88m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM : USGS MS pate startep 4/5/79 Ss paATE COMPLETED ___4/3//9 

DRILL Rig Schramm Rotadrill _ prittinc metHop___Mud Rotary 

DEPTH 5 | <1 9 _ REMARKS 

a DESCRIPTION ott le HAMMER 
METER ~ ud ” WW BLOWS REC. 

FEET |@ ey 2]2) 2) rere Zant 
” >; 7 }7 1] | (Note | Ins. 

11.28 CONTINUED 

L 37.0) ‘Dense to very dense, brown, | 
| pine to coarse oAND , Some cM Nir 

ine to coarse aravel, some _ a, 

i2.ig | silt. trace clav _ a 7100 | Hammer | 4/6 | 

~ 40.6 

END OF BORING 
| 

HOLE GROUTED AT COMPLETION | 

NOTES 

© l. Penetration vest - 3" 0.0. sampler driven with air nammer. | 

(All samples) 
| 
4 

Job No. ___ 736085 __. Golder Associates Drawn ___ jis ee 

Scale. | 72 
Checked __. ACG



COOR. N112110 ft. (N34171m) ] - ] 
£2285530 ft. (£696628m) BORING LOG _S4!-JI7A SHEET 9° ——— 

surFace Ecev, 1688.9 ft. (514.76m) provect _. EXXON CRAND LINGS DISPOSAL SYSTEM 

oatum EGS MSL pate starten ___4/3/79 _pate compceTen__4/4/79 © 
oritt rig____SChramm Rotadrill paictins metHop___ __ Cased/Rotary 

GENERAL NOTES 
1. Boring drilled specifically for performing in situ permeability tests. 
2. See log of boring G4l-J17 for description of subsurface materials. 
3. Permeability test was falling head test with water level at top of casing 

at beginning of test. 
4. Hole fully grouted at completion 

TEST NUMBER 1 | 
Advanced hole to 17.0' with 6" bit using air. 
Drove 4" casing from 17.0' to 18.0', leaving top of casing 2.5' above ground. 
Cleaned hole to 19.0' (1.0' below casing) with water. 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 
0.5 0.08 15.0 0.42 
1.0 0.13 20.0 0.50 
5.0 0.23 25.0 0.58 

10.0 0.33 30.0 0.67 

Advanced hole to 30.0', encountered boulders. Abandoned hole. 

® 

| 

736085 | sown dS. Job No. JOU Drawn —._..._ JIS 
scale Golder Associates -



COOR. N111215 ft. (N33899m) 

£2285495 ft. (£696621m) BORING LOG _calell12 sHEET__|_ or _3 

© surrace eev 1679.7 ft. (511.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum _._____VSGS_ MSE CATE starteo 3/12/79 SS s«zDATE COMPLETED _S/A3/79 

spit RIG______Mobile B-61 Ss oR LLING METHOD Mud Rotary 

| | 8 | SAMPLES | 
DEPTH | 3 — | GROUNDWATER 

eTER |= DESCRIPTION o| |e | HAMMER | | OBSERVATION 

| FEET 3 e] 3) 2 |e! oc sm at at 
GB! 3{ 7 {2 |" |(Note 1) (ins. } 

0.0; | | | | hs | 
| | : 7 

L | | Peat, rootmat and topsoil PT i : a | 

3.0 | 32 1 00 3-20-12 12/149 

a Pp Grout | 
| 48} 2,00, 9-22-26 12/13 ee 

po — 
po | P| Oo 

PSP y og! q2-20-26 13/14 
[ | Dense, red-brown, silty | FO] 3 20, Teco 26.13/13 2 

[L | fine to coarse SAND, some clay, SM 2 

| trace fine gravel to fine to 2 

i coarse SAND, some silt, some | mo, _. 

©} - | | fine gravel, trace clay _ a | we a PA 

po 
: oo 9.U 

po 64] 400 16-15-36 12/13.- 2 Bentonite : 

7 ! ~~ 2 Clay Seal 5.4 

| | | TE TR 

. : 
i gre ee meets erm neat Peg 

t i ! 25) 5:DO 13-12-13 16/13 | Gravel 

yo! | | - 70 
© 23.0) 7 d | oo 23.0 

t | 871 6'D0 14-32-55 11/16 5) 

L _ Dense to very dense, brown, Oo! eee EDD | 

| | fine to coarse SAND and ep ro | | Bo Pea , 

' | fine to coarse GRAVEL, trace. — Bq Gravel 

_ ee oe eee = 9.45 
| | 38] 700: 14-20-18, 9/1g ASL 

10.06) i i Jt 10.06 

) pt ! : 33.0 
33.0) | . | — : ' CONTINUED 

| | CONTINUED | 4 : | 

| | - | 
© | , a | | 

7 _ 
Job No,___28608) . | orcan. = TS _. 

test Golder Associates FB



COOR. N t. (N33899m | 
E2285495 ft. (£696621m) BORING LOG 641-18 SHEET__& of __3 

surface ELEV 1679.7 f 5 PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starteo __ 3/12/79 __ DATE COMPLETED ____ 3/13/79 @ 

oritL RIG______ Mobile B-61 ss pitting MeTHop______ Mud Rotary 

DEPTH 5 “18> 77 . GROUNDWATER 
a DESCRIPTION ol vle HAMMER | OBSERVATION 

METER jg} Hye ]elul sows jReCy WELL | 
FEET &' e/g 72/2] cere. ATT. 

6 >{ @ |=) | (Note 1 ins. | 

| | | 10.06 | CONTINUED oe S| CONTINUED 

~ "| Dense to very dense, brown, ! Pea 
| fine to coarse SAND and sp }-— | Gravel 

! fine to coarse GRAVEL, trace 56] 38 DO} 22-26-30118/18- ---—— _.... 10.97 

| _ | silt pp : “*+*! Bantonite 2-8 pests c 
11.58) fj} eee +) Clay Seal 

L 38.01 | bras BH 
| i 39.6; 

: _ nou el eee ” . ' Grout 
. | | 13 9 DO 33-46-67 18/18 od (to bottom 

| | P | i +: Of boring) 

1 _ pT 
| . Brown, silty, fine to medium SM oo | Ip Vo AT 

_ SAND, trace clay > , ! i | 

' ' (Some stratification in strata) 39 }10 D0 | 31-49-90 18/18 @ 

, a : : 
; | OR nn et 
: 182111 DO 17-27-55 18/18 

16.151. ! ro : : 

| «1170412 00! 52-118 12/12 
| | | | | 
. Very dense, brown, fine to SP- ! ! , : 

coarse SAND, trace to some SM | : | 
| | silt, trace clay ito | i | | 
pe SMU 

: a / {144113 ‘00 | 39-108 12/12 

_ 63.0 _ Very dense, drown, fine to p_{l00 | ! : ; 
| | coarse gravelly, fine to Ruck 314 joo! 10/3" | 3/3. 
| ' coarse SAND, trace silt | ee ee ee re | 

gat eee P| P| 
67.0! | Po | 

bo CONTINUED | _ | ® 

Jcb No. 736089 ; Drawn WS wu seed h=5 Golder Associates wnecen . BB



COOR. N111215 ft. (N33899m) | } 

E2285495 ft. (£696621m) BORING LOG 641-12 SHEET ___3_ OF __3 — 

surFace ELEV, 1679.7 ft. (511.9/m) provect EXXON CRANDON T 

© pATUM _______ USGS MSL sé startep 3/12/79 s«éDATE ~COMPLETED __ 3/13/79 

DRILL RIG____Mobile B-61 ~———sooRILLING METHOD____ Mud Rotary 

DEPTH as 
5 <| 8 GROUNDWATER 

METER | DESCRIPTION a|>|¢ HAMMER | OBSERVATION 

FEET |@ ‘}elalaia ate | Art WELL 

a 5) a }z{+ (Note 1) fins. 
. | 

0. a CONTINUED | 

Sr 

Very dense, brown, fine to Sp ! 

! coarse gravelly, fine to 5 195 | | | 

| | coarse SAND, trace silt “64{15 00! 195/6" 16/6; 
r 21,49 | “ep pS (6. 8/8 fo 

- 70.5 
END OF BORING 

NOTES 

| 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

© falling 20". (All samples) 
| 

2. Flevation of top of protector pipe, 1683.1 ft. (513.00m). 

Table of Water Level Peadings by Date. ceadings Indicate Tepth Below Ground Surface. 

SEPT my Toa | 887 | 8d ee a 
pEpTH (et) [ 31.0 PP Po as 

S 

Job No.2 86085 
; en 3 

Job No Fp Golder Associates oon Ne



COOR. NITO780 Ft. (N33766m 7 E2285680 ft. (E696677m) BORING LOG _ 641-J19 sHeeT_| or_3 
surrace evev, 1686.5 ft. (514.05m) provecr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
oarum —___USGS MSL____ ate starreo 3/13/79 _ pare comperen __3/14/79 | & 
opitL RiG__Mobile B-6l pitting meTHop__Tlud Rotary 
pePTH I | g1 REMARKS 

a DESCRIPTION ~ 7% | METER a > e HAMMER 

FEET 3 eS] E) Ee) cert [ar | | & 5] @]2/7|(Note 1) (ins.) . 
¥-TD,. |. lopsoll and rootmat —-o_ 

20 He 87-13, | ans , 
31| 2 [00 | 9-12-19 12/1 } 

| | : | Compact to dense, red-brown, | Tf | | . 
| fine to coarse SAND, some 3 (00 | | 1-6-9 | 7118; 
. y Silt, some fine to coarse SM Do | | ' 

| gravel | | : : 

! | | ! : mop | 

4 DO 6-12-15 | 9/13 ; @ an Pri 
oo | I | | | 

i | : | : : 
| pe ) 36} 5 DO ; 10-15-21 ;12/18 : oo | | PO P P| pO : | _ | | 7 

| 61] 6 00 | 16-26-35 13/18 : 

27.5 | Very dense, brown to orange- H | | | | ' brown, silty fine to coarse SM | | | | 
' SAND, trace fine to coarse | —__} : | | gravel 91 7 0 | 34-39-52 |18/18| , 

9.91 - ee ! | : 
| CONTINUED ! : po : 
| | : fo 

Hop No. —— one Golder Associates Drawn — Hg Scale USD) Checxeq __ APG



COOR. N110780 ft. (N33766m) - | 

E2285680 ft. (E696677m) BORING LOG G41-J19 SHEET __2 __ or 3 

© suRFACE ELEV 1686.5 ft. (514.05m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum ________USGS MSL sop starten 3/13/79 Ss baTE «CompLeTEeD _ 3/14/79 

sritt rig_______ Mobile B-61 patting mMeTHop____—— Mud Rotary 

DEPTH - |<] 9 aAweres REMARKS 

METER | a DESCRIPTION 2 ~ oe HAMMER 

FEET ! q % g a DER GIN Zar 
: S| a |2z/+/(Note 1) (ins. 

1 | | | aor) onrtues TT] | | 
- 32.5 | po : , 

- 83} ) a | br | | 
/ FB 00 83-100/5" 11/10 
| | po 

pf | | oo} | P| 
P| ge 3, 9 00, 190/38" 3/3 

: Very dense, brown to orange- : _ | | : 
' drown, silty fine to coarse ow 13] 7 

| — SAND, trace fine to coarse lan sTgn e gravel ook 6y10 BO. 1281/6" | 6/6 

| 53) 
: “6411 DO 1153/6" 6/6 | 

| Cobble noted at 40.0°-40.5% ! 

| | — poof | | 
. fFyi2 po. 200/4" 4/4 | 
i ay | 

! — floof | 
. 4413 po, 1000/4", 4/4 | 
| | a : : 

| ~ floof | Po 
| : | [aha loo! 00/4" | 474 
} oe = jd ey 

20.13 a — | ! 
66.0) | — Po 

@ CONTINUED ! | | | | 

, 786085 , Secan . gts yob No. 1 ===—~ Tw a oe ee 8s Golder Associates ~tegea GOW



COOR. N110780 ft. (N33766m) | ; ; | 
E2285680 ft. (E696677m) BORING LOG _G4l-Jl9 SHEET 2 OF ___>_ | 

suRFace eLev 1686.5 ft. (514.05m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum ______—-USGS_—MSL_ pate starten 3/13/79 DATE compLetep ——3/14/79 __ | © 

DRILL RIG....Mobile B-6] ———sooRiLLING METHOD. Mud Rotary 

IT, DEPTH — <j} 9 : : REMARKS 

la | DESCRIPTION a 
METER | ; a}oalu | “Brows. |REC; 
FEET PET Rf a) ws ee 

D >} 7771" |(Note |) fins.) | 

Hota | _onriueo 
66.0. | | | 

| {| | 

! Very dense, brown to orange- | | : 

| brown, silty fine to coarse cM | 

, SAND, trace fine to coarse B15 DO j100-100/2') 8/3. | 
! gravel mene fff fe 

| 

| foo} || | | 
33.93, | ee po. 100/6" | 6/6. 1 

END UF BLRING | 

HOLE GROUTED AX COMPLE IGN 

NOTES 

1. Penetration Test - Driving 3° 0.D. sampler with 300 1b. hammer freely : 

| falling 20". (All samples) 

786085 | jls ® 
Job No. : Drown _.. J 

no? NO Golder Associates snoneeg  fOF



COOR. N114755 ft. (N34977m) 

E2285965 ft. (E£696764m) BORING LOG _G41-K13 sHEeET__| or _O_ 

@ suRFAcE ELEV 1699.7 ft. (518.06m) proyect __EAXON CRANDON TAILINGS ULoP AL SYSTEM 

| DATUM USGS MSL DATE STARTED 4/3/79 DATE COMPLETED 4/9/79 

SRILL RIG Schramm Rotadril| DRILLING METHOD Mud Rotary 

DEPTH _ | o K SAMPLES 

fo) 
a) 

+ 

7 al DESCRIPTION oP eT] ol vawmen GROUNDWATER 
METER | S15) | BRAMMER cc, OBSERVATION 
FEET \@ eT a ]2)2| veren | a WELL 

g 3} a]zZ/5|(Note 1) (ins. 

0.0 

— i. {_ For soil stratigraphy, see _ | 

~~” boring G41-K13A | Ly 4/18/79 29.69 
ao | > 4 

36.58] | | : 

t 120.0 | Sr | 7! 1 p00! wamer | a/ 9 

| p 
| Very dense, yellow-brown, | | 

r | fine to coarse SAND, trace | | | : 

r silt, trace fine gravel, Ste — ! | , 

' { trace clay | oo , | 
t | . Do : 

: Boulder noted at 125.0'-129.5' | : | 

r 39.47 Nj 
© E TSS. SE Mio c narrer 6/6 

r i pe | 
Po : So 
PS 
Po - 
7 | + Very dense, red-brown, fine oy a | 

1 / to coarse SAND, some silt, ~ : . 

f | trace fine gravel, trace clay | : . 

an 
L i : | 

Fo r S : — Sp ATR “5 14 | 

C b | SOL. Hammer..; 14/14 

| i : : 

- 44.501 | : | : | 
mot “Tt - -: a oe eee een ee mene ee ee Laan I | | 

146.0) | | | | 
| CONTINUED : } ! : 

| | 

| | | | | 
| | i ! 
! | _ | 

> | : S| | 

786085 | | Srcun — JIS 
Job No. ——==——>~-__ 

—___ 

no oS Golder Associates a eed DP.



COOR. NI14755 ft. (N34977m) | 
E2285965 ft. (£696764m) BORING LOG .G41-K13 sHEET__& or __© 

SURFACE ELEV. 1699.7 ft. (518 .06m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM © 

oatum USGS OMSL opt startep __4/3/79 DATE COMPLETED 4/9/79 
DRILL RIG___oChramm Rotadrill _ orittinc METHOD Mud Rotary 

DEPTH | | os SAMPLES | 
: S| 3 GROUNDWATER 

METER |~ DESCRIPTION e}>]¢ HAMMER | OBSERVATION 
FEET |é ete] ei) e) eee Aare WELL 

. >] 7 171] " | (Note 7 ins 

aa.so)_ | Continued 
146.0) 

| Air | | 
7 4 1DO | Hammer _ a 

Very dense, red-brown, fine | 
| to coarse SAND, some silt, SM | : 
! trace fine gravel, trace clay ; | i q 

| | po | = po 
| | | ! 7 | Oe } 

[ i : 3 : | @ 

; : 5 00) uamher 12/12 1 
P| | -_ an fo 

! . i | | | 
: | po : 

F 167.5] _ a 
: | ! : | 

7 Oo { 
| | | | : 4 

i Very dense, brown, fine Gp : — an | 
| gravelly, fine to coarse CM 6 po! Air | 0) 
i SAND, some silt, occasional | ep | Hammer 10/1 ¢ 
/ cobbles i i | : : 

: f i | | | | | po! 
S| po 1 

| 
| ; | | : 
I S| 

: ! ge [7 PO} Haier, 0/9 | 
255.17) 1 : : ae 

es ee | | ! 181.0) | CONTINUED 1 | _| : ee @ 
Job No. 36085 a, tad wr Jj Seale 1" =5' Golder Associates ren 2g 

aaa



COOR. N114755 ft. (N34977m) 

£2285965 ft. (£696764m) BORING LOG _G41-KlR3 SHEET_3. of _O _ 

© surrace ELev, 1699.7 ft. 918.06m) provect EXAQN CRA? | S 

DATUM _.._USGS MSL__ spate: starten 4/3/79 DATE COMPLETED __4/9/79 

DRILL RIG ____ochramm Rotadrill _ oRILLING METHOD Mud Rotar 

OTH |, ar 
S o}| 2 | GROUNDWATER 

METER | reserve els|a| | vawmer |e. |. OBSERVATION 
FEET | ELS) 2/8) veren | 7a WELL 

“ >{ @ 12)" | (Note | ins. 

CONTINUED 
— 55.17 | oe 

181.0 | . 

| | | 
Very dense, brown, fine . ! | ! 

gravelly, fine to coarse SAND, aP | | | ! 

some silt, occasional cobbles Gi | | | 

ppd ! | | 

! bo | : ! 

97.91 ee a Pt | | : 

190.0 : _ po 
Very dense, yellow-brown, : . i | 

Fine to coar32 sad, 3075 cas moe MER OT a 

: silt a YP 2 90 banter e/ Te 

|| 
© 59.44, jn ee 

195.0) | | | 

: Very dense, brown, fine to Sil a | 

' coarse SAND, some fine gravel, Si ; : 

| trace silt oo . | 

: bebe ain | ; 
| - 900 Hammer : 18/18 | 

| oe 
| | | | | 

| a 
| : bo | : 
: | | ! | . 

210.0] | : | | | 
| Very dense, brown, fine to ow i ol opie : 
| medium SAND and SILT 'L- 410/00; Hammer | 6/6 
! a, ee ~— : 

6.53 S| ! | 

@ | CONTINUED | | | | 

Job No, 286085 Drawn JIS. ee 

Scale =o) Golder Associates Checwxec |. AB.



JOR. NIT » (N3497//m | 
E2285965 ft. (£696764m) BORING LOG _c41- SHEET 4. or 6 

surFace ELev, 1699.7 ft. (513.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTFM e 
paTumM USGS MSL socpaE staRTED 4/3/79 DATE ComPLETED 4/9/79 
ORILL RIG___oChramm Rotadrill  pgitting METHOD Mud Rotar 

DEPTH $| 3 GROUNDWATER 
METER a DESCRIPTION o|< fe HAMMER | OBSERVATION 

FEET E a ae ee ea WELL 
w | > [7] 7] " [ (Note 1) (ins. | 

ss. | __conriwed 
215.0) Very dense, brown fine to SM | YT ) medium SAND and SILT : > | | : 

66.45 ee of 218.0 hay | 
Very dense, brown, fine to a | 
medium SAND, trace silt SP 1 

2M > | Grout 
"| | (to surface) - 

| QM j 

S| | a page al Ye | 
| | ~ [11 00! Hammer 16/12 || 3 | 

: | -— IS | 
| — ! bw! 3 L pe @ 69.50, | a So RS | : { 

Pd PL | | | ts : . : : naa 
| | 1200} Hamner | 6/6 Pal) | Very dense, red-brown, a oP | camer 4008 | ! 
' silty fine to coarse SAND, iSM Pen ro | | 
' trace to some fine aravel ! : | | Po | : 

: | | | Hoja 72.39 
) | : i i tt Bentonite e375 

| | | | pe Ht ; Clay Seal 7 | 
: : ee] 

, : | | Pt | 945.0 IP i | |. Pea : - | |.’ Gravel 3 74,071 ae | oe _ | r 243.0 | ! ! | CONTINUED | po ! | 
CONTINUED | | | | | 

bo : | , | | P| 
| | | | | | ! " | | : © 
Job No.___/86085 : Drawn JIS 
Scales 1 "=5' Golder Associates Checked AS 

|



COOR. NI14755 ft. (N34977m) 
£2285965 ft. (£696764m) BORING LOG .641-K13 SHEET ___2_ oF 6 _ 

© surFace ELev. 1699.7 ft. (518.06m) proyect X RANDON TA DISP TEM 

patum ____ USGS) MSL pate: starteD 4/3/79 DATE COMPLETED 4/9/79 

ORILL RIG___oChramm Rotadrill  prittinc METHOD_____——S Mud Rotary 

DEPTH |, ar 5 S| 8 GROUNDWATER 
METER | DESCRIPTION aj le Hanmer | OBSERVATION 

Feet | Vee) ccetm | ar WELL 
tn 3} @}21/F |(Note 1) (ins. 

14. EZ CONTINUED | CONTINUED 
243.0 EET 2 ! TO 

Very dense, red-brown, 13 | ATK Ta ayy ? | 

silty fine to coarse SAND, SM 1300 | Hammer {12/14 ._ | 
trace to some fine gravel | 

Ad 
° | 

a A 
247.5 re 

| ? | Gravel | 

ul QO. 

| tg | 
Very dense, brown, fine to Soy 

coarse SAND, some fine gravel, SM ; | | 1. 
trace silt, trace clay | a 

: my , ottem 1400 aimmer {18/18 oS 

@ Dj Ro 
| 1 i ™ 
: | . \ , 

| ! _ : pep 
| | ' — : Poot 79.25 

| : | ! oo 260.0 
| i Joo | 78 . 86 | | | io 

262.0 | P| | | | Pea | 
| tt an ‘ou Gravel 

| Very dense, brown, fine to | 9 00 Hammer e/g. es 
' coarse SAND, trace silt, SM : ! 2, I 

trace clay | : | Jee ot, 
. | ! po Pade, | 
| | | 2 ! - 

: | | iy 
| 2 of 135° 82.30 

pt ee 270.C 
82.9] ee pH 2% 
272.0 , ! Pea Gravel 

Greenish-gray, highly Air | (to bottom — 
weathered metavolcanic 16|DO| Hammer | 6/6 of boring) 
TUFF <¢ 

84.43 ee - | 

277.0 

© CONTINUED 

| 786085 ,; n Job No. —___*#~=se= Drawn. JIS 

Scale ED Golder Associates Checked. ACY



COOR. N114755 ft. (N34977m) 
 ¢ , | 

£2285965 ft. (£696764m) BORING LOG —G41-«12. SHEET —~— OF ——— 

surrace ELev, 1699.7 ft. (518.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM __ @ 

patum ________USGS_ MSL «DATE «STARTED 4/3/79 DATE COMPLETED 4/9/79 

DRILL RIG Schramm Rotadril | DRILLING METHOD Mud Rotary 

DEPTA Ig <| 8 GROUNDWATER 
METER o DESCRIPTION o D © HAMMER REC OBSERVATION 

reer |& ce) Ee) a) eee | art WELL 
a S| a{z}F Note |) fins. 

94 43 CONTINUED |. | 

277.0! | 

| . Drill . 

: | Greenish-gray, highly ! - | -j ~yeuttings ; - | 

| weathered metavolcanic TUFF ! : 

| ! | | . 
686.871 | Ove eee ee eee | Be 

285.0 

END OF BORING | 

NOTES | | 

1. Penetration Test - 3" 0.0. sampler driven with air hammer. | 

(All samples) , 

2. Elevation of top of protector pipe, 1702.9 ft. (519.05m). : 

Table of Water Level Readings by Date. Peadings Indicate Depth Below Ground Surface. © 

1725750 | 
: 

*Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Rerort No. 4. 

Job No. __ 786085 ° Drawn jis 

Scale___ 1 "=5' Golder Associates Checked _. LO.



COOR. N114770 ft. (N34982m) 
5 

52295955 ft. (E696760m) BORING LOG —G4l-KL3A sHeeT—1__ of __2_ 

© surrace ELevI699.9 ft. (518.12m) provect____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM _____ 

DATUM USGS MSL_sopaee: startep 3/28/79 are compLetep __3/31/79 

DRILL RIG Schramm Rotadrill _ prittinc meTHOp_______Mud_ Rotary 

srt |, Tile a 
METER a DESCRIPTION et eile HAMMER oy, OBSERVATION 

be: Wwtoisl wy BLOWS L 

FEET = 
F q 3 : ner en [. o 

OTe —Tapsor and roan tot 

: PO) Hammer {18/18 
| | 

| : 
| el ee 

: op L Hammer |18/) | 
| 

. Dense to very dense, red- | ! 

brown, fine to coarse SAND, hon , | | i 

some fine to coarse gravel, i ~ oe “ME Ty 

some silt, trace clay , - | 3 00) varmer j1e/12 

Boulders noted at: | | 

| 22.9'-25.0' 

25.0'-26.0' 
| 

© | -} 400. Air | 6yi9, 
| Hammer | 

| - 9 DO: Hammer . 2/6 | 

a a 
. 

; J 

| | ) oo | | 

7.92) _ Pd. | Hammer . | 
5  —- | 6 co. 6/9. 

| 
, | ‘ 

| | _ po 
Very dense, brown, fine to Lom os : | 

coarse SAND, some fine i na. ua” : 

| gravel, some silt, trace | 7 £0. .sammer 3/2. 

clay, occasional cobbles | | , ! 
and boulders | a | ! 

| | Air | | 
| fe | 8.00) Harmer |. 4/4 | 

‘eign. a : I | 

© 36.5 CONTINUED -_ 

Job Noise Golder Associates Sram 
Scqie__|'=9 

che-xea__. LE. _



COOR. NI14770 ft. (N34982m . —y 
£2285955 ft. (E696760m) BORING LOG 641 -K132 SHEET___2_ oF__2._ 

SURFACE ELEV. 1699.9 ft. (518.12m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
DATUM USGS M DATE STARTED 3/28/79 sé DATE «COMPLETED ____3/31/79 © 

oRILL Rig___2Chramm Rotadrill  pritting METHOD Mud Rotar 
a: . | 

DEPTH | ar EPT 5 * 8 GROUNDWATER 
METER . DESCRIPTION oa} > {1 HAMMER | OBSERVATION 

creT |§ eT a]2 |e) seven | “Art neLL ” o] MPFLP Note | ins.] _—_ | 

11.13) CONTINUED 

36.5 | - 

! Air 
: - | 9 {D0} Hammer | 0/3. 

| i 

| 

| | Yery dense, brown, fine to | | | 
- coarse SAND, some fine om ! 

| gravel, some silt, trace | | Ady : 
| clay, occasional cobbles and | |.- 10 00. Harmer | 3/3 | 
! Soulders - on aie cne fT 
: . po . 

| Zoulder noted a0 42.5'-44.5' Ain | | 
Do ! - IT BO Hammer 3/3 | | 
7 - pd ® ro : po ! 

| | : -_ | 
| | oo po - , lng Ath | a 16.76 | | - 12,00 | Hammer | T/T 3 

99.0 3 Hard, red-brown SILT, trace ha . | : 
17.52 | clay and fine gravel : : | ! 

57.5] | | i ! 
' ! ot Nip : 

' -- 113,D0, Hammer | 6/6. | Yery dense, brown, fine | fo | oe ; ) to coarse SAND, some fine cM a : : : 
| . gravel, some clay, trace silt | : | ! ! 

. | P| 

i : Tn 14 (00 | Hammer | 2/2 | : 

66.0 i | | ! | | 
: CONTINUED | P| : ! | 
| ; — : 
| P po | pS a | i | | | | 

3 ; | | . 

jt | @ 
736085 ils | Job No.___- == + . Orcawn IS 

Scale =o) Golder Associates | Checxed ACS



COOR. N114770 ft. (N34982m) 3 5 

SURFACE crey 1699.9 ft. (518.12m) pRoJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM __. 

© patum _.__USGS_ MSL ATE startep 3/28/79 Ss DATE COMPLETED __ 3/31/79 

DRILL RIG _.ochramm Rotadrill DRILLING METHOD Mud Rotar a 

DEPTH | 2] 5 [SAMPLES |G RQUNDWATER 

veer |" DESCRIPTION ole). sauuer | OBSERVATION 
i¢ KE 

Ww lJ . 

reer | ee] e/a) sees Zar WELL 
o >|] 7121" |(Note 1) (ins. 

20.12 CONTINUED | 
66.0) Very dense, brown, fine | 

| to coarse SAND, some fine | | 

| SM | | | 
gravel, some clay, trace | | | 

: silt, occasional cobbles | Air | : 

21.34 a 
i 15 DO; Hammer | ue | 

70.0 hope 
Very dense, brown, fine GM | 

GRAVEL and fine to coarse ! 

: SAND, some silt | | 

| ; | : 
| iA ! : 

22.96, | | L. he po] Hanmer | 6/6 

75.0 io whe fe pm 

| Very dense, green-gray, fine | : | 

© | | to coarse gravelly, fine to ws} |aa ee IPO tb ayo 

| coarse SAND, trace silt, mame fo carrer Ofc | 

| trace clay, occasional — | | 

| cobbles 
| | 

| | oo 

| | {418 D0. dammer | 7/7 | 

26.67] | | | ! | 

87.5 ! 
: | | 

: : Min : 
: : - 119 DO: Fammer , 6/6 | 

Very dense, red-brown to | | : ' 

| brown, fine to coarse SAND, SM | | 

| some silt, some fine gravel, ! | ) : 

| occasional cobbles ' | : : : | 

| | 1 | : : ; 

| 3 20 00! vahher 112/12 

| Do PS 
2ost |. fe _ po 

98.0 
_ | ! 

| CONTINUED a | 

| a | 

e S 
Job No 286085 

: Orcwn — JIS —.-- 

Scale___ =o) Golder Associates 
ChecKed _. Oy



COOR. N114770 ft. (N34982m) 
E2285955 ft. (E696760m) BORING LOG .641-K13A  SHEET__4 _ OF __2 

| surface ecev, 1699-9 ft. (518.12m) prosect____ EXON CRANDON TAILINGS DISPOSAL SYSTFM : 
patum USGS OMSL pate starten 3/28/79 pate compieren 3/31/79 @ 
oriLL Rig__9chramm Rotadrill pitting metHon_____—sMud Rotary 

DEPT Is 518 GROUNDWATER 
METER |™ DESCRIPTION el> 1g HAMMER | OBSERVATION | 
FeeT | eT eles] ees arr WELL | 

n >| @}]2)]/(Note 1) (ins. | 

29.87) | CONTINUED a : 98.0; ie i 
: | ss <° Grout | 

| - fer po] Whiter [18/18 "| 8 2 Very dense, red-brown to i to iw i brown, fine to coarse SAND, SM a) 31.55 
some silt, some fine gravel, ! a O. <= 
occasional cobbles ne S| aieS 103.5 

n+ Ow TOY O88" 32.16 | | Pea 105.5 
| Po = Gravel ; 

| || ° |B 33.10 4/13/79: 
| | — Ff E1086 33.32 | | DO 4; | i 109.3 

33.cci | | f= 122 D0 Laer 6 — | nial | pe | @ 
| : Oo ) ' $4 Pea Gravel 

SS _ 8k : 
very dense, brown, fine to sp oo | : o> 

| ; . coarse SAND, trace fine SM fb op GS 
; ravel, trace silt | _ Ing | | J | 5 : 2300 Hammer 18/18, : 

| Boulder noted at 120.0'-121.5' | 2 | | ! lt : : | P| Po 36.36 
: | a : ae 119.3 

| . ! | | | - 2 : 37.24) : 2h Note c 4 oo a, coed 3 

END OF BORING | 

7 OTES 4 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. (All samples) : 

c. Permeability test was falling head test with water level at top of casing 
at beginning of test. See page 5 for permeability test number 1. 

Job No __/86005 : . Drown jig 
Scale iT "=0') Golder Associates Checked FEE



COOR. NI14770 ft. (N34982m) 
-_ 

£2285955 ft. (£696760m) BORING LOG. _S4)-KI34 SHEET 2... F 

surrace ELev. 1699.9 ft. 518.12m) prRovect EXXON CRANDON TA SPOSAL SYSTEM 

@ DATUM _..__USGS_MSL__ ss oaTE STARTED 3/28/79 spate compreteo 3/31/79 _ 

DRILL RIG____ochramm Rotadrill __ oRILLING METHOD Mud Rotary 

NOTES (continued) 

PERMEABILITY TEST NUMBER | 

Drove 4" casing from 116.0' to 120.0’, leaving top of casing 2.67' above ground. 

Cleaned hole to 120.0' with water and encountered boulder. 

Advanced hole from 120.0' to 121.5' with 4" bit through boulder. 

Cleaned hole to 122.17" (0.67' past boulder) with water. Performed falling head 

permeability test. 

Time (min. ) Drop (ft.) Time (min.) Drop (ft.) 

0.5 0.04 20.0 | .46 

1.0 0.13 25.0 1.67 

2.0 0.21 30.0 1.83 

5.0 0.46 35.0 1.96 

10.0 0.79 4() .0 2.08 

15.0 1.17 

3. Elevation of top of protector pipe, 1703.0 ft. (519.07m). . 

Table of Water Level Readings by Date. Readings Indicate Depth Belew Ground Surface. 

DATE 5/21/32.) 2b fo * | 3/10/38 * 

. [DEPTH (m 32.80 , 32.16 : 

_DEPTH (ft. 15.5 Lu7.7 | 

*Pump Test and Recovery Period 3etween tnese Dates. ror rump 

Test Data, Pefer to PLUMP TEST AND ANALYSIS, Froject Feport No. 4. 

| Job No.___/86085 
. Drawn __..jls.-_-___-__- 

we Golder Associates ven Be



COOR. N114850 ft. (N35007m) | 
E2286070 ft. (£696795m) BORING LOG _G41-kKi3R. SHEET _!__ OF __"__ | 

SURFACE ELEVI696.8 ft. (517.20m)_ proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | @ 
paTuM USGS MSL spate starten 3/28/79 pave compierep _ 3/28/79 
onitL RiG___ OME 45 LING METHOD Solid Stem Auger 

DEPTH «| 3 : GROUNDWATER METER |® DESCRIPTION o| <|« HAMMER OBSERVATION ao | YT 2a BLows | REC, FEET E ae ere ee WELL 
o 5{@ 1/2) |(Note 1) (ins. (Note 2) 

0.43) | Topsoil and rootmat ft a 
14 — _ rn 2 } 1 Joo 1-1-1] aes | 

Compact, light brown, fine ML | A Grout 
to coarse sandy SILT, trace SM ee cece cope ne is | 
clay 27} 2 DO} 6-12-15 | 18/18") & 

_ ces |e 213 

|S) 7.Q 
2.74 ra * Bentonite 

9.0 [Compact to stiff, red-brown ff fff fey 2 Clay Seal 3 oe 
SILT, trace fine to medium mp | CO} 3jD0) 4-5-15 [12/1893 ZT ~~ "TOO 
sand, trace clay — + oh 

3.66 we fo. ao a re ; iN. Dea 12.0 | 132 | : ! | Gravel 
i ec ! | | Very dense, red-brown, fine ! . we foo er dt 4.57 © | to coarse SAND, some fine to 4, [LF 20 20-32-02" 10/1 oO BG be | SMpE. pee r Sa 5. | Oarse gravel, some silt, a |. wa Pea 

' trace clay — | oc Gravel 

fo foo} | vs 510 | | _f 8] 500; 10/6" | 6/6) A (Note 4) 
20.6 END OF BORING 

NOTES 

1. Standard Penetration Test - Driving 2" 0.U. sampler witn 140 lb. hammer 
freely falling 30". (All samples) 

¢. Elevation of top of protector pipe, 1698.8 ft. (517.79m). 
3. Encountered boulder at 18.0'. Moved 10' and started new hole 

(Coordinates as given on log heading). 
4. PERMEABILITY TEST NUMBER 1] 

Advanced hole to 19.5' using solid stem auger. | Drove 4" casing from 19.5' to 20.5', leaving top of casing 5.0' | above ground. 
Cleaned hole to 20.0' (0.5' above bottom of casing) with water. Performed falling head permeability test. : 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 
0.25 0.04 10.0 1.17 
0.50 0.08 15.0 1.50 
1.0 0.17 20.0 1.75 
2.0 0.33 25.0 1.92 
5.0 0.63 30.0 2.08 @ 

786085 , en jls Job No. Crown tn. 

Scale | 9 Golder Associates Checked _ ACS



COOR. N114850 ft. (N35007m) 

52286070 ft. (£696795m) BORING LOG _G41-K138 sHeeT__& of _¢_ 

qe | vers ter 1506.8 ft 1517-200 prose "EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
paTuM _____USGS_ MSL TIE starteo 3/28/79 Ss cate compceteo ——_3/: 28/79 

sricc aig_—__CME 99 LING wetHop____ Solid Stem Auger 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. | 

DATE as nn east 

DEPTH (ft.)| DRY DRY ay 

| 

Job No. —7e00Bo ——§ Golder Associates Drawn 2 | 
Scale =2 

Checked



COOR. N112155 ft. (N34185m) | 
E2286325 ft. (£696873m) BORING LOG .G41-KI17 SHEET__|_ or _3_ 

SURFACE ELEV. 1688.7 ft. (5 2m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patumM _ USGS MSL ope startep 3/9/79 | DATE COMPLETED 3/12/79 ® 
DRILL rig OME-75 DRILLING METHOD Mud Rotar 

: DEPTH | <| 5 - REMARKS 
a DESCRIPTION oy] & METER . Q > r HAMMER =. | 

FEET 3 EPS] es) e) een eae 
3 5} @]2/°|(Note 1) (ins. ! . | | | . —h Loose, dark brown SILT, some | Pe] 91 [po 1-1-8 [18/18 

| medium to coarse gravel, trace, 

(0.15; |) fine sand, trace organic matter/ Py 
0.5, | IS, Se crm ners a te Te eee cece mate tm no 

yh 5-4-5 | 8/1 8 : 

| Loose to compact, brown to maf ee | 
: red-brown, fine to coarse ism] 13] 3 00| 8-9-4 18/18) | 
! SAND, some fine to coarse | | | ey ~ 

3 : gravel, trace to some silt : — ! | | 

| [sfeo: ses fens e | : UU Iho | 
| | | ae : | 
oo | po | | 

L ihe 
) ! 5 D0: 8-7-10 |18/18 

| ! - py | PPTL 
. ! 221 6 DO | 9-10-12 ;15/18 

fa 
8.38] | : | : i 

BF tof | P| " | | Very dense, red-brown to brown, | TI! | ! : ! 
fine to coarse SAND, some fine ‘SP 7'DO 50-100/5", 0/11, | 
to coarse gravel, trace silt. ‘5§ r | BO 0=100/ 5" 9/11 
frequent cobbles and boulders | | | | : , 

| Boulders noted at 31.0'-32.0' | ! | 2 
| and 34.0'-37.5' | | ! | 

| : a : | | | 
TO a P| 35.5, 7 — t _ | | 

ONTINUED : CONTI | © 

(86085 ; rown jJls sole ed t=5 3 Golder Associates et" oe



COOR. N112155 ft. (N34185m) | 

52286325 ft. (£696873m) BORING LOG G4l-KV/ SHEET __2__ oF _3 — 

@ SURFACE ELEV. 1688.7 ft. (514.72m) PROJECT ___- EXXON CRANDON TAILINGS DISPO
SAL SYSTEM 

DATUM USGS MSL DATE STARTED 3/9/79 DATE COMPLETED 3/12/79 

DRILL RIG _______CME-75 ~~ dDRILLING METHOD Mud Rotar 

oEPTH tse 
— 

<1 8 7 REMARKS 

METER |: DESCRIPTION ol s|« HAMMER 

reer 2} e ele) son, (en 
| 0 S| a|ziF{(Note 1) (ins. 

10.82. CONTINUED | 

35.5 — oT 
| 

" | 162 
| TO} | | 

to a ween 

| | , 

| 
| Very dense, red-brown to brown or stat 3 eb Ay 

’ a 10 DO. 26-6C | 4/i2 

| fine to coarse SAND, some fine 'SP = | 26-66 AL's 

| to coarse gravel, trace silt, SM : I : 

: frequent cobbles and boulders. | 

| 
| 159 . 

© ! | Boulders noted at 34.0'-37.5', | PH} BO 1590/4" 0/4 

| | 56.0'-57.0' and 59.0'-62.5' : wp 

| : 
' : 1 ' 

| 
| 200, i | 

| Pay | 

| Cop feeb tem 

| PE 12:00 110-90/5", 8/11. 

ot , i Po 

| . | Po 

| | | | | 

tpt 
oy | Aue) ae it ! : 

! me Zu 14,p0; 200/4" ; 2/4. 

19.81, | oe Z Sp 
65.0 : | | | 

CONTINUED P| po 

yy | | | pe 

| | | | ! ' 

| P| p 
_ a 

: | 

Job No.__/86085 | . Ortawn _. jJls_ 

Scale 1"=5' Golder Associates snorned . AD



COOR. N112155 ft. (N34185m) ] 3 
E2286325 ft. (E696873m) BORING LOG .641-KIJ SHEET_>__ or_3 __ 

surFAce ELev. 1688.7 ft. (514.72m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
paTum USGS MSL opti starten 3/9/79 DATE COMPLETED 3/12/79 © 
ORILL RIG CME-75 ORILLING METHOD Mud Rotary 

DEPTH | 375 saws S| a1 8 ) REMARKS 
METER |@ DESCRIPTION ) ~ he HAMMER 
FEET |§ e/a ]2/ 2) cenem | “ATT | 0 >|, 7 {7 1" |(Note 1) fins. 

19.81. CONTINUED | 
65.0 — 

| 
_ | Very dense, red-brown to brown, 
| | fine to coarse SAND, some fine |SP E00 

to coarse gravel, trace silt, {SM} 3415 [D0 | 200/3" | 1/3 
numerous cobbles and boulders Sp 

o 
: i 5'116 DBO 150/5" 3/3 | 

- . | 150 | . 
7 AR Sasa: A 

24.17 | a TY ee . Jer te _ 
ep 8 END OF BORING | @ 

NCLE GROUTED AT CoMPLETICN 

NOTES | , 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely - 
falling 30". (All samples) 

ob N __/86085 ° Detwn  ] a a Golder Associates i an



COOR. N109385 ft. (N33341m) 

F2286215 ft. (£696840m) BORING LOG —G4l:Kél sHeet__|_ or _3 

surrace evev 1673.7 ft. (510.13m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM ___________ USGS MS] sae startep __- 1/14/79 arte comeceteo —__/15/79 

DRILL RIG Joy 128 DRILLING METHOD_________Mud Rotary 

DEPTH |6 718 REMARKS 

z DESCRIPTION stile HAMMER 
METER KE wt eye] w} erows  |RECy 

FEET je =|Go],2/2|, rerew. |. ATT. 
ih 5) a|2)]!(Note 1) [(ins.) 

0.0 
Compact, brown, fine to coarse 

SAND, some silt, trace clay, SM; - | 1 JAS 

trace organics, boulders on 

surface 

1.52 Oe 

Compact, brown, fine to coarse yy 

SAND, some silt, trace to SM | 

some fine gravel, frequent 15] 3 bo] 8-3-7 
cobbles 

15] 3 ;DO 8-8-7 15/18 

Cobble noted at 17.0'-17.5' po | 

@ 400| 4-3-4 (18/18 

5.33 | ! rs 

17.5 | | | 
| | 
| 

5 D0) 18-22-21118/18 | 
Very dense, brown to light ) 

brown, fine to coarse SAND, SP- | | 

| some fine to coarse gravel, 62 | | | 

| trace to some silt, frequent SM oF | 

copbles re | 6 ‘do fi2-62-100/4" 16/16 

Boulders noted at 18.0'-19.0' | | 

and 26.5'-30.0' | | 

7 0 93-104/3" 8/9 
cy TdT 

9.75 ee 

| CONTINUED | 

| Jab No,___28f085 | ° Drawn ____-__g 1S 

a et Golder Associates se ae



COOR. N109385 ft. (N33341m) , 
£2286215 ft. (£696840m) BORING LOG _64]-K21 SHEET__4 or __3__ 

surrace eLev, 1673.7 ft. (510.13m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum — USGS MSL pate startep 11/14/79 pate compteten 11/15/79 | © 
DRILL RIG Joy 12B DRILLING METHOD Mud Rotar | 

DEPTH 5 2 S REMARKS | 
a DESCRIPTION ~ | METER Jy w 9 rf w evows REC / | FEET |e >1 9/2/21] reron. ATT. i >|] *7= 1" (Note 1) ins.. “a 

Fg acl CONTINUED S| , 
32.0 OO | 

Very dense, brown to light 206 ~ 100 
brown, fine to coarse SAND, | SP-8" ] 8 |DO |50-106-2"| 14/14 
some fine to coarse gravel, / : 
trace to some silt, frequent SM ee 

11.43 cobbles 

37.5 171 

fl" 71-100/5"111/11 | 
| s~ | | | | 

a DO} 100/0" 
Very dense, brown to light p . 
brown, fine to coarse SAND, | to | : © 
trace to some fine to coarse iSP | 
gravel, trace silt,frequent 1 SM | 

| cobbles 110 | : | yo" {11 po | 110/75" | o/s 
| —SSE————— 

foe, ot 
Cobbles and boulders noted at: T" 111A DO! 106/1" 0/1 

I = =645.0'-45.5' 
46.0'-46.5' 50 
47.5'-48.5' 6" 12 DO | 1150/6" | 3/6 

| 51.0'-51.5' fe | '  59.7'-60.5' 

35 
{3" {13 D0} 135/3" | 0/3 : 

19.20 _ _— ! : 
al CONTINUED / ! : 

786085 a brawn ils Job No. __“~=\v~w | Y a 
Scale Golder Associates Checked LUA



COOR. N109385 ft. (N33341m) 
E2286215 ft. (£696840m) BORING LOG _641-k21 SHEET__3 of __3_ 

@ suRFAcE ELEV 1673.7 ft. (510.13m) 000 coy EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 11/14/79 DATE COMPLETED ___11/15/79 
DRILL RIG Joy 12B DRILLING METHOD... Mud Rotary = 

DEPTH |o =| 8 REMARKS 
a DESCRIPTION an METER |. G)o |e “plows. |REC, FEET | 13,2) Ee] ccwem | “are B | >| 7 {711 (Note 1 ins. 

19.20 CONTINUED a 
63.0 Be 

| Very dense, brown to light 9) 163]14 [D0 44-71-92] 7/18 
brown, fine to coarse SAND, to 

trace to some fine to coarse Sp 
gravel, trace silt, occasional sm 1210 

| cobbles oO" {15 110-100/4') 9/10 
=~ | : 

: 

| | 100 | . 
23.10 F246 D0 | 105- 210 | 

© END OF BORING | 
HOLE GROUTED AT COMPLETION 

NOTES 

: 1. Penetration Test - Driving 3" 0.0. sampler with 360 1b. hammer freely 
falling 24". (Samples 2 - 16) 

786085 jls Job No. : ‘ Drawn YY ~~ rSsHhr 
ey, Seole Golder Associates gee



COOR. N109730 ft. (N33446m) 24] -K2IA 7 9 | 
2285890 ft. (£696742m) BORING LOG SU-KAIh SHEET ——— OF = — | 

surrace eLev 1680.4 ft. (512.17m) proyecr __EXXON CRANDON TAILINGS DISPOSAL SYSTEM : 

patum USGS MSL opti startep 9/18/81 sate comeceteo__-/26/81 | @ 

DRILL RIG Schramm Rotadrill T64HP pritting METHOD Mud Rotary 

DEPTH 3 < S REMARKS 

METER |a@ DESCRIPTION stile HAMMER 
FEET | & wt w | w REC. Tle EL E/E] e] Scr mn 

” > a z - 

yt r 

foe be DO | Hammer 18/18 . 

Compact to very dense, brown, . 

silty fine to coarse SAND, 

some fine to coarse gravel, lcm | © 

trace clay to fine to coarse | | | 

gravelly fine to coarse SAND, | | | | | : 

some silt, occasional to | | | 

frequent cobbles | | | 

Air _ 

e 3 i 18/18 1 

=a | ia bo Hammer | 8/18 : 

11.13 oo oo : 

- 36.5 
| 

So CONTINUED S 1 @ 

Job No, 786085 Gold A a Dg SKB 
Scale__1! = 5' older Associates wong MRB |



COOR. N109730 ft. (N33446m) 2 9 
2285890 ft. (£696742m) BORING LOG G4l-K21A_ SHEET ——___ OF ——_ 

@ surrace Evev 1680.4 ft. (512.17) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

partum __USGS MSL ope startep 2/18/81 parte comeceten___-/26/81 

DEPTH 5 4 S REMARKS 
METER |® DESCRIPTION o}~|e HAMMER | 

FEET = : q : : OER GIN. ant 

1.13] | conrime> 

Air | | 
\ Hammer 

[spoofs ai 
. Compact to very dense, brown, 

silty fine to coarse SAND, 
some fine to coarse gravel, SM | 

| trace clay to fine to coarse : | 
gravelly fine to coarse SAND, | | | 
some silt, occasional to 4 | | | 
frequent cobbles oy | | 

| : c—Air ! : 

© | Hammer, | 
! 6 00% 8/13. | 

P a 
16.76 ———————— 4 | a 
55.0 : : | 

| | 
| | | 

a 
A 1 ~ 

Very dense, multi-colored to |_| 5 ino Air | 
dark brown, fine to coarse 7(00{ Hammer [15/18 

SAND, trace fine to coarse Sp . 

gravel, trace silt to fine to 
coarse gravelly fine to coarse 
SAND, occasional to frequent 
cobbles 

21.03 _ o_o . 
69.0) | ! 

| | CONTINUED : | 

@ | 
Job No./86085 Drawn SKB | 
sole = 5 Golder Associates checked WRB



COOR. N109730 ft. (N33446m) G41-K2A SHEET__3 _ or _9 
62285800 ft. (£696742m) BORING LOG =~ . 

surface ELEV. 1680.4 ft. (512.17m) proyect ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum ___USGS MSL spate: star TED 9/18/81 “pate compceteo 2/26/81 

DRILL RIG Schramm Rotadrill TO4HP prgiiing METHOD Mud Rotary 

DEPTH | ¢] 5 a EMARKS 
METER o DESCRIPTION a} > oe HAMMER 

FEET |§ EL 2E) 8) otetw | arr 
a > @ z - 

21.03 CONTINUED ae 7 
69.0 | | : 

Air | 
Hammer ! 

| - | 8 |00; 14/1 

| 
I 

| Air : 
| 9:00} Hammer [24/24 

- 

: f | —_ 
| | , | | | 

Very dense, multi-colored to | | 
dark brown, fine to coarse | 

SAND, trace fine to coarse | | . 

gravel, trace silt to fine to /SP | | : 

coarse gravelly fine to coarse | | 

SAND, occasional to frequent | | ! 
cobbles | A 7 : ir | 3 

| » —|ro ‘po Hammer [20/20] 

: 
| , 
| 7 
| , 
| | : 

| - 

| = [1100] Hanmer _{re/18 W Hammer {18/18 

31.70 _ — | 

p 104.9 CONTINUED Sy | ;| @ 

Job No.__ 786085 . D SKB 
Scale = 5° Golder Associates wn MRB



COOR. N109730 ft. (N33446m) G41-K21A SHEET _4 or _9 

-2285890 fc. (E696742m) BORING LOG ——~— ~ 

© SURFACE ELEV. 1680.4 ft. (512.17m) PROJECT FYXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL DATE starTeD 0/18/81 soa COMPLETED 5/26/81 

DRILL RIG Schramm Rotadril| T64HP DRILLING METHOD Mud Rotary 

qs [same 
DEPTH | s S —_“ REMARKS 

a DESCRIPTION Oy eT. 
METER | o1>]u HAMMER on 

31 al CONTINUED P| 

104.0 OO 

Very dense, multi-colored to | 

dark brown, fine to coarse | 

SAND, trace fine to coarse SP | 

gravel, trace silt to fine to 

coarse gravelly fine to coarse 

| SAND, occasional to frequent Air 

cobbles 
9 

12 (DO | Hammer | 18/18 

| | 
35.05 ne Po | : 
115.0 | bo | | 

po pO : 

© Ps p , 
po P| 

! io Air i | : 

| 13 ‘D0: Hammer. 8 18, 
| i | | s 

P| 

Very dense, red-brown, silty | 

| fine to coarse SAND, some fine 
: 

to coarse gravel, trace clay SM | | 

to fine to coarse SAND, some 
silt, trace fine to coarse _ 

ravel, trace clay, occasional Ai 

cobbles , | - ha bo a 

42.37 _ oe 

@ 139.0 CONTINUED Ss 

786085 . Drawn SKB 
Job No. _42¢++¥y 

rawn ____ YAO 

we d= 5 Golder Associates sn eg MRB



COOR. N109730 ft. (N33446m) G41-K21A SHEET___5 or __9 
E2285890 ft. (E6967 4em) BORING LOG =~ 

SURFACE ELev. 1680.4 ft. (512.17m) proyecr __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum — USGS MSL opt startep 2/18/81 pate compreten 0/26/81 @ 
pricc rigochramm Rotadrill T64HP_ panting METHOD Mud Rotary 

5epTH | ar 
a DESCRIPTION aa METER | e13 HAMMER | 

a” > @ - 

139.0 Hammer 

| -|is|po] « —fia/iz 

Very dense, red-brown, silty 
fine to coarse SAND, some fine 
to coarse gravel, trace clay 
to fine to coarse SAND, some SM 

: silt, trace fine to coarse | 
gravel, trace clay, occasional 
cobbles | Hy Air 

P| _Hammer 

16:p0: % 2/12 
) | po 

{ 

! P | | @ 
Ppp 

47.24 fo Le ; | ! 
155.0 | ! | . 

| | 

Air 
| | = Lizloo Hammer {10/18 

Very dense, brown to red-brown, 

fine SAND, trace silt to fine {SP 
to medium SAND, trace silt 

Air 
| - 118]00 Hammer {10/18 , 

v7. Z NTINUED e f - rey CONTINUED | ©} 

Job No._/86085 Gold A iat Drawn SKB 
Scale 1" = 5) older Associates ne MRB



COOR. N109730 ft. (N33446m) ; 9 
: E2285890 ft. (E696742m) BORING LOG G41-kK2lA SHEET —_—__. OF _~__ 

@ surrace ecey, 1680.4 ft. (512.17M) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___ USGS MSL sont starteD 9/18/81 spate compteteo 2/46/81 

DRILL Rig_Schramm Rotadrill T64HP ori ting metHop____ Mud Rotary 

DEPTH |, aE eEMARKS 
METER |@ DESCRIPTION otltle HAMMER 

FEET |g ELE / 8] Bom [en 

53.04 CONTINUED a 

174.0 re 

Mir 
| - [19/00 Hammer [10/18 

| | 
|| 
| | | 
f | 

@ L Pp 
L | 

Very dense, brown to red- | a ! _ 
brown, fine SAND, trace silt Sp jo: Air | 
to fine to medium SAND, trace | 20 90. Hanmer {10/18 

silt . | | _ 

| pp 

| : Air 
(Hammer 

| -|2iipojy | 9/12 

63./0 ee 

@ 209.0) | CONTINUED S 

Job No.__286085 ® Drawn SKB 

rs Golder Associates wnngq MRE



COOR. N109730 ft. (N33446m) - 9 

E2285890 ft. (E696742m) BORING LOG G4l-K2I1A . SHEET__/ oF __9__ 

surface ELev. 1680.4 ft. (512.17m) proyecr __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __USGS MSL patie startep 9/18/81 pate compLeten___-/ 20/8! @ 
DRILL RIG oChramm Rotadrill T64HP ogi ting METHOD Mud Rotary 

DEPTH | é pL ___Sameces aE MARKS 
METER |& DESCRIPTION - ~ HAMMER 

FEET | ef ES) a) ater [mr 
n 2 @ z er 

209.0 Hammer 

P= fee[oopy (42/2 

Very dense, brown to red- 
brown, fine SAND, trace silt Sp 
to fine to medium SAND, trace 
silt 

c-Air 
\Hammer — | } 

23001 % pana, 

| 4 | | 
! I, | | : 

| | | | : © 

68.59 | | P| 
225.0 T | ! 

| | | | 

yep 
It-Air | 

Very dense, brown to red-brown, Sp \Hammer 

fine SAND, trace silt to SILT, to | - [24/1DQ}% 12/12 
trace fine sand; (these are ML " 
extremes of materials that ! 
occur in layers of random | 

thicknesses) | 

Air 
Hammer 

= [es[oor + | ue 

74.3 ne 

p 244.0) CONTINUED © 

Job No. 786085 a Drawn SKB | 
scale = 5 Golder Associates cpecnegMRB



COOR. N109730 ft. (N33446m) 9 
2285890 ft. (£696742m) BORING LOG G4l-KO’ sHeeT_—8__ of 2 

e surcace ecev, 1680.4 ft. (512.17m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL sate: sate 9/18/81 __oae compceteo___9/ 26/81 

DRILL RIG Schramm Rotadrill T64HP priLLinc METHOD Mud Rotary 

DEPTH | 5 Z| 5 [SAMPLES aE MARKS 

a DESCRIPTION ~ | & 
METER |. ol > |e HAMMER | 

> am z - 

4.371 - _ CONTINUED a || 

244.0 

Very dense, brown to red-brown, Sp 26 [oo | Hamner i/] 

: fine SAND, trace silt to SILT, |,, | 

trace fine sand; (these are ML | 

extremes of materials that | | ! 

occur in layers of random f | 

| thicknesses) | ! ! | 

oe 
@ P — 

| 7 | : 
: | Air | : 

| | - (oy 00! Hammer [18/18 

| P| 
| | | | 

3 | 
SO. 

ee 7 
| | : 

265.0 
| | : 
| i 

: Very dense, light red-brown to | ! ! : 

brown, fine SAND, trace silt SP : | | 

to fine to medium SAND, trace : : | 

| silt | | | | 7 

| - {20/00} wanner (18/18 
82,75 ee 28'D0| Hammer [18/18 

271. 
CONTINUED 

Job No. __ 786085 , | ° Drawn SKB 

scale" = 5! Golder Associates orew ARB



COOR. N109730 ft. (N33446m) 9 9 

£2285890 ft. (£696742m) BORING LOG Gal-KalA SHEET __2 _ OF __7__ 

surFace ELeV. 1680.4 ft. (512.17m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oatum ____USGS_ MSL _ pate starteo 2/18/81 pate compterep___0/26/81 ro 
DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

S) 5 [samples DEPTH 6 “ S o_ REMARKS 
METER |@ DESCRIPTION 0 ~ HAMMER 

FEET |e a: f] teem | ArT 
n 5 @ - 

82.751 | _ CONTINUED | p | 
271.5 a 

Very dense, light red-brown to 
brown, fine SAND, trace silt SP 
to fine to medium SAND, trace ) = |o9 00 | uatrer 
silt 29 'D0 | Hamme 18/18 

S @ 
87.78 | 
288.0 | 

Sound, green-gray, metavolcanid 
TUFF 

90,8 Be RC} Rotary | 6/36 

298.0 ee 

END OF BORING | 

10 NE Golder Associates Prawn —_SKB_ Scale__1¢ = 5 Checked MRB



COOR. N106260 ft. (N32389m) 
1 10 

52286445 ft. (£696909n) BORING LOG S4l-K6 SHEET _—__ OF ——— 

surrace eLey,1686.1 ft. (513.93m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ 4/79/81 oare cowmercy 5/1/81 
paTum USGS MSL. CATE: STARTED 4/29/81 DATE COMPLETED 5/11/81 

DRILL RiGSchramm Rotadrill T64HP_ oriLLING METHOD Mud Rotar 

$7] _—ssaweces 
DEPTH | <} 9 GROUNDWATER 

| a DESCRIPTION ett le us OBSERVATION 

was a 
“| eiale “BLOWS REC’ WELL 
z q 5 | > PER GIN. 

/ fi 

= [1 o0| tanner [18/18 
Compact to dense, red brown | Hammer | 18/18 

to brown, fine to coarse SAND, 

: some fine to coarse gravel, SM 

some silt to fine to coarse lene 

gravelly fine to coarse SAND, hammer 

some silt f= [2'po[* i iayi4 
| 

P| 
| 

1 | 
| po | 

© 4.72 oe 4 p 
15.5 | | 

Dense, multi-colored, fine to cP Air 

coarse GRAVEL and cobbles | \Hammer 
e = | 3 4D0 | 6/12 

7.62 Se 

25.0 

Very dense, light brown to : | 

multi-colored, fine to coarse 

, SAND, trace fine gravel to fine oP 

to coarse gravelly fine to Air 

| coarse sand, occasional to 4 100 Hammer | 0/6 

frequent cobbles a ff 

fol we han 

11.43 So 

@ 4 CONTINUED P| 
786085 

SKB 
Job No. —— ===. 

° Drawn ____ SP 

Scale =? Golder Associates checked RB



COOR. N106260 ft. (N32389m) G41-K26 SHEET 2 OF 10 

E2286445 ft. (£696909m) BORING LOG =~” a 
suRFace eLev 1686.1 ft. (513.93m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —_USGS MSL pate starten 4/29/81) pate compteteon___2/11/81_ © 
DRILL RIG_2chramm Rotadrill T64HP 42.) ing METHOD Mud Rotary 

g} [SAMPLES DEPTH | | 8 _— GROUNDWATER 
METER | © DESCRIPTION ao} </e HAMMER | OBSERVATION 
Feet |§ cP See) ee are men S}ayz iF 

Frag | _conrrnuen ot 
37.5 

|| so | Hamer {12/14 5 DO | Hammer |12/18 

| 
| : | 

| 

| | Air 
: ji Hammer 
— ft -f6 00, | 0/12 © 

Very dense, light brown to | _ | : Air re | 
multi-colored, fine to coarse . | pa 00 Hammer _ ae 

SAND, trace fine gravel to fine SP | | 
to coarse gravelly fine to | | 
coarse SAND, occasional to | 
frequent cobbles 4 

|=] 7 p0| vam 7 DO} Hammer {15/18 

Le 21.79 oo Hammer | 15/18 

PEST" cowriwes occ e 
Job No. 86085 : Drawn SKB KB | scole T= 5" Golder Associates wrenvod MRB



COOR. N106260 ft. (N32389m) 

-9786445 ft. (£696909m) BORING LOG S4l-Keo SHEET 3 _ or 10 _ 

@ currace evev, 1686-1 ft. (513.93m) proyecr EXXON CRANDON TATLINGS DISPOSAL SYSTEM 

DATUM USGS M pate started 4/29/81 _ pate compceteo 9/11/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH S 5 | sanrces GROUNDWATER 

METER |, DESCRIPTION oa} <|¢ HAMMER | OBSERVATION 

FEET |& (Sie (2) Am, [ar net 
a 

> @ z - 

1.791 | CONTINUED ; 
71.5 oo _ 

| | “Air | | 
9'DO!| Hammer | 12/18 

| 

S| — , 
| | — 

© - | 

. || 
| | 

| 
Air 

Very dense, light brown to |. Hammer | 

multi-colored, fine to coarse /- 110 /D0: ‘ 6/12 

SAND, trace fine gravel to SP : ) 

fine to coarse gravelly fine | | | | 

to coarse SAND, occasional to Po | | 

frequent cobbles | | | : ! 

oe 
. |. pi : 

co ay 6/1981 29.82 

7. uo oO od 9/7 . 8 

ee a 

= tii foo| HAer fasia|: | © Grout 
yj i (to surface) 

_ - 
a 7 ‘an 

ma 

32.46 —_ — | ot 
- 106. 

© CONTINUED 
CONTINUED 

Job No._286085 
.; SKB 

pe = 5 Golder Associates nnneg MRE



COOR. N106260 ft. (N32389m) 4 10 , 
E2286445 ft. (E696909m) BORING LOG G4l-k26 SHEET __"__ OF __i = | 

| surrace evev, 1686.1 ft. (513.93m)proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM : 

DATUM USGS MSL pate starteo 4/29/81 spate compcetep__2/11/81 © 
ORILL RIG_QOChramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH | <| 8 GROUNDWATER | 
METER . DESCRIPTION a ~ a HAMMER OBSERVATION | 
FEET z L 3 2 3 BLOWS. RECY’ WELL | 

wn Sf@maizier 

32.46, | = —sSONTINUED a CONTINUED , 
106.5 aT] 

a | . 
b> Air Ly 3 

= lhe 0. Hammer | 15/14": | . 

ae | 
weal | 

Very dense, light brown to en , 
multi-colored, fine to coarse | : 
SAND, trace fine gravel to Sp | eh | . 
fine to coarse gravelly fine | al | | 
to coarse SAND, occasional to : a z : 
frequent cobbles ! — Aiy be = . © 

310 Hammer. T2/1i “J | Grout 
| “A ™) (to surface) — 
| on 2 : 

| 3 
on , 

5 | , 

39.64 | a es ee Oe 
130.0 ralp ar or (18/18 (2 | Very dense, dark gray, SILT, DO | Hammer {18/18} "": : 

trace fine sand, small ML 
organic particles throughout 5 40.84 | 

+4 ~ -134.0- 
t Bentonite , 

: ; | Clay Seal 6- 

25 | 137.0 
42.3 ao 00} _|Pea Gravel ; 
139.0 : nr’ 

CONTINUED CONTINUED . 

Job No.286085 ; SKB | 
Seale 1" = 5! Golder Associates cee ARB



COOR. N106260 ft. (N23289m) ; 5 10 

52996445 ft. (£696909m) BORING LOG GAI-KeO SHEET ———— OF ——— 

e currace elev 1686.1 ft. (513.93m) provect EXXON CRANDON TATLINGS DISPOSAL SYSTEM 

patum ___USGS MSL pate starteo —_4/29/81_ ss ae cometeteo__2/ U/8t | 

DRILL RIG Schramm Rotadrill T64HP patting METHOD Mud Rotary 

aT. 
DEPTH |& 

<j} oo 

a Rha eae 
FEET |é ce) S|) 2) See far WELL 

” 
> mam z - 

12.37| CONTINUED ty CONTINUED 

139.0 ee _ TT 

Rie 
Very dense, dark gray, SILT, 15 loo wv 3/1q ° 

trace fine sand, small ML Hammer _ a o : 

organic particles throughout eo 
94 

44.35 | : 0 4 

 Pyqssf ) OOS 0 8 

| 6 OS 
| | oo = Pea Gravel 
| ; 

| | 0 — 

| | 16 DO. Hammer 18/1doo - 

| oN 
© 

| bo | 8 

| Ro Fo | 
| 

| 

| p Os | 
| : | ° 

| | | | | | 0 : 

| | | | |e 
Very dense, light brown to | | Q Cees ea 

brown, fine SAND, trace lop | 3 2 I 

silt to fine to medium SAND, | ! | Po ot 

trace silt | i . | 
| Air | |o0 Bal 

17 ‘DO | Hammer 18/1870 | 

| In? Oo 10 Pea Gravel 
| 9 01ND 76° 

| Coi_ S00 

| | ow 9 

00 vo" 
= pe 
op 99 90.90 

| 0 999 of, 167.0 

jt+++* Bentonit 

_ ep ey S415, 

| 
i800. rae 18 {eescoca 170.0 

ammer— oo oe Gravel 
Soo 8 

53.08 _ — en | Pea Gravel(to bot- 

© CONTINUED p | tom of boring) 

Job No. 786085 | ~ an SKB 

scale 1! =_5' Golder Associates an HRB



COOR. N106260 ft. (N23289m) 387 - 6 10 | 
62286445 ft. (£696909m) BORING LOG [t1-K26__ _ SHEET ——_ OF 

SURFACE ELEV 1686.1 ft. (513.93m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_ MSL ~ pate starteo 4/29/81 pate compteten____/I1/81_ : © 
DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH |5 <9 GROUNDWATER 
METER a DESCRIPTION oft e HAMMER OBSERVATION 

reer |e Te /El 2] Se fom] eu 
n > @ z r | 

53.08| | __CONTINUED oe 
174.0 | 

1900} Hammer [15/14 19 Hammer | 15/18 | 

a | 
— | 

| ho | 
! { { : 

3 mo | oe 

| S| | | © 
a _ 

Very dense, light brown to | ir 
brown, fine SAND, trace Isp 20 |D0| Hammer | 18/1 
silt to fine to medium SAND, foo | 
trace silt 

Nir 
| Jo loo. Hammer {18/18 q 

63.70 oe 

, 209.0) CONTINUED | @ 

Job No.__/86085 G Id A . t Drawn SKB | 

Scale 1" = 5) oI1der SSOCIaTes checked MRB



COOR. N106260 ft. (N23289m) - 7 10 
F2286445 ft. (£696909m) BORING LOG &4!-K26__ sHEET__/ or 10 _ 

© SURFACE ecev. 1686. | ft. (513. 93m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___ USGS MSL opie startep 4/29/81 spate compteteo___2/ 11/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH | § 3| 3 GROUNDWATER 
METER |* DESCRIBTION ei > 1% HAMMER | OBSERVATION eon le whole] 
FEET |¢ et SE |e! ceeem | 7aTT WELL 

63.70 CONTINUED 7 

209.0 — 

Nir = |22|00| Hamner [15/18 

| 

|| | 
| : | 

@ feo 
i |i Air | | 
| 23 DO! Hammer 18/18! : 
| ; | 3 
| 

| i | | 

|| 
Very dense, light brown to 3 | 
brown, fine SAND, trace SP | 

| silt to fine to medium SAND, | 
trace silt | | 

Air 
24 po. Hammer 118/18 

72.8 ee 

239.0 
| CONTINUED 

786085 , KB 
woe Te 5 Golder Associates Pron aR



COOR. N106260 ft. (N23289m) 3 10 | 

E2286445 ft. (£696909m) BORING LOG G41-Keé | SHEET __~ OF ___-__ 

SURFACE ELEV, 1686.1 ft. (513.93M)proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL. spatee staRTED 4/29/81 sate compLteteo 9/11/81 © 

DRILL RIG chramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH |. ar 
4 o1 2 GROUNDWATER 

METER |@ DESCRIPTION ol y|s HAMMER OBSERVATION 
FEET |& el e|e|e BLOWS EAT WELL 

wn 
> @ z ~ 

72.85) | CONTINUED p , 

239.0 TO 
| 

Very dense, light brown to 

brown, fine SAND, trace Sp . 

silt to fine to medium SAND, 
trace silt 

|= |25|00| Hanmer | 18/18 
75.29 Se 

: 

247.0 

Very dense, red-brown, silty | @ 

fine to coarse SAND, some SM Ty 

fine gravel | 26 10 Hammer | 0/18 

| 
Air 2 

21 Hammer |24/24 | 

80.16 ln 

263.0 | 

Very dense, brown to red-brown, |SP Air 

fine sandy SILT to fine SAND, to 28100) Hammer 24/24 

trace silt; (these are extremes | ML 
of materials that occur in 
layers of random thicknesses) 

82.30 Se 

270.0 a 

Very dense, brown to multi- 

colored, fine to coarse sandy, CP 

fine to coarse GRAVEL, trace 
83.52 Ilt — 2 - 

CONTINUED © 

Job No._/86085 SKB 
a Cat Golder Associates an MRB



COOR. N106260 ft. (N23289m) 9 10 

£2786445 ft. (£696909m) BORING LOG S4l-Ke6 SHEET —___ OF ——— 
@ surrace ELev 1686.1 ft. (513.93m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL Contig STARTED 4/29/81 soa compLeteo___ 2/11/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

“ar 
DEPTH | s| 3 GROUNDWATER 
METER |* DESCRIPTION of ~ |e a OBSERVATION 
FEET | ce} 2 ie |e) ccrem Art WELL 

an > mM z - 

Fa3.s2| | _ CONTINUED {ty ) 
me. |= [29 [00 | warmer [15/18 Very dense, brown to multi- 29 Hammer | 15/18 

colored, fine to coarse sandy, {GP 

fine to coarse GRAVEL, trace 
silt 

85.34 ee 

280.0 

30 00 | Hammer | 18/18 | 
| 

©@ S 
Very dense, light brown to ! | | 
brown, fine to medium SAND, | 
trace silt to fine to coarse ‘SP 
SAND, trace fine gravel, ! 

trace silt : 

| | Arr 

| -— {51 |b0| Hanmer _|18/16 

| | 

91.29] | | 

299.9 Very dense, brown and red-brown 

varved SILT, trace fine sand ML | 

with thin (1/16") discontinuous : 

seams of clayey SILT | 

92.66 | | 

04.0 OT pO 

| CONTINUED : L ! | po: : 

Job No.__ 286085 Gold A ° t Drawn SKB 

Seale = Oo er ssociares Checked MRB



COOR. N106260 ft. (N23289m) | 
£2286445 ft. (£696909m) BORING LOG G41-Ke6_ sHeeT_10 _ or _10 _ 

surFAce ELEV, 1686.1 ft. (513.93m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL opie startep 4/29/81 pate compteten__2/ 11/81 @ 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH |% J] 8 GROUNDWATER 
METER - DESCRIPTION oa/~>|¢ HAMMER | OBSERVATION 

FEET |é |S] 2| 2] cere | “rt WELL 
) 5 a z - 

92.66| | __ CONTINUED EL 3 
ee = smer_{18/18 Very dense, brown and red-brown Hammer {18/18 

varved SILT, trace fine sand ML 
with thin (1/16") discontinuous 
seams of clayey SILT 

94,49 ee 
310.0 

Firm, red-brown, CLAY, with 

some green sand and gravel CL 
sized rock fragments : 

| Air , 

 -}3'00 Hammer :24/24: , 

97.23 | ® 

319.0 | 

Sound, green-gray, metavolcanic | 
TUFF 

| 
34 (RC 53/60 

100.58, | 
330.0 

END OF BORING 

NOTES 

1. Elevation of top of protector pipe, 1688.2 ft. (514.58m). . 

Table of Water Level Readings by Cate. Readings Indicate Pepth Below Ground Surface. : 

pate «dP eloval_ Sd : 
Se 

_[peptu (£t.)[| 97.8 | || [| © 

Job No.__/86085 ____ ; Drawn SKB 
Scale 1" = 5! Golder Associates - wrennad wn MRB



COOR. N115895 ft. (N35324m) 

E2286690 ft. (£696984m) BORING LOG G41-L11 sHeeT | __ or __3 

@ surface ELev 1708.5 ft. (520.75m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM _ 

patum ____USGS_MSL_ aE starteo:___ 3/13/79 . ~DATE COMPLETED _ 3/14/79 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPT] Tees 
| 5 | 1 |S — REMARKS 

METER | @ DESCRIPTION 2 ~ o HAMMER = 

FEET i 
L g z a ace GIN. | art. 

” S| a }]21]F |(Note 1) {ins.) 

J 19 of rea ener epee 

0.5, Compact, brown, fine to medium 

| SAND and SILT, organic fibers {SM 

0.91! throughout . . | 1 \AS - - 

3.0 
| 

} 2 (po | 10-12-34| 16/18 

Compact to very dense, ——— 

brown to red-brown, fine | {| ft ap 

: to coarse SAND, some fine sm{ 12] 3|D0| 4-6-6 | 14/18 

to coarse gravel, some | Sop poe oo 

| silt, trace clay | ! aoe ———-! - 

| | 20] 4 DO | 5-12-8 19/18 

Pp 
| | 

| | : | 

|| : : ! ! 
| oe rar, a 

© ! - 170] 5 D0. 34-36 a | 

54 _ | 
18.0 | 

: : . 

1 | 1137] 6 00 33-43-94 12/18 

| Very dense, brown to red- | bo | ! 

brown, fine to coarse ow (23. 1 | i i 

gravelly, fine to coarse eo ! 

| - SAND, some silt, trace clay ab 7 DO: 89-6473": 8/9 | 

| i | | P| | 

' Pp 
| ot No | ? 

| | —p-_| 8 | | Recovery a ) 

i : | | | 
| | | | i 

| | | | | 
! ! | No ! : 

! ge EO; | Recovery nu 
10.97 ee | | ! 

6.0) | 
© ° CONTINUED | | ! 

786085 . 
° 

rtawn jls ee 

5 Golder Associates cues | OF 
Cc TT 

cree oe



COOR. N115895 ft. (N35324m) 

£2286690 ft. (£696984m) BORING LOG caleLL sHeeT__2 of _3 

surFace ELev, 1708.5 ft. (520.75m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM USGS MSE oat: startep ___3/13/79 DATE «COMPLETED 3/14/79 © 
DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

DEPTH || Z| REMARKS 
a DESCRIPTION {| ¢ METER |. ola] w “Bowe.  |REC. FEET ; 1S ]2) 2) oeaem | “Arr |B >} 7721] )(Note 1) (ins. 

10.97 | CONTINUED | 
36.0 

181 
6110 ;DO!] 181/6" 6/6 

Very dense, brown to red- | 
brown, fine to coarse sml163 
gravelly, fine to coarse — | in 

| SAND, some silt, trace clay | 4 6} 11 [DO | 163/6 9/6 | | | — | 
: 4 | : 1 | | , «fey Lo ! | 6)12 00; 146/6" | 5/8 

| . eb in te TT | © 

| | po : | | | : | : | i | let} | i | | ! 6 ep 161/6" 2/6) 
17.07 | ee | a Pop oot 

56.0 | | | | | 
; | | | | 
' Very dense, brown, fine to : | ! | 

coarse SAND, some silt, cM if a : | 
trace fine gravel, trace : 14°DO! 76-83. 12/14 - | cl ay | os t- Loon. tome “4 

7 | | a | a | ) | : . : P| ; | 
. : 107] 15 50) 41-86 _, 10/ 1 
! | : | 

20.44 | ee J | ! | 67. | | | | | : 
: CONTINUED ! : : | } 

| 

rd 
| eo 

Job No.__/86085 ‘ Drawn I'S ee se Ts5? Golder Associates cna-ned FL



COOR. N115895 ft. (N35324m) 
3 3 

£2286690 ft. (E696984m) BORING LOG —G41-LU SHEET > OF __> 

@ surface eLev, 1708.5 ft. (520.75m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE sTARTED 3/13/79 DATE COMPLETED —3/14/79 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH |, | ar: [SAMPLES aE MARKS 

ia DESCRIPTION et ede et} le] jag be, 
FEET ja 

eT a} Z| 2) reve | ATT. 

| Ss} aj,zir (Note 1) ins. 

youn, |. conten | 
67.0 

Very dense, brown, fine to We , 

coarse SAND, some silt, [G16 [D0 |79-100/3"| 6/9 | 
: SM ~~ | 

trace fine gravel, trace - ft 

clay 

22.10) {| — ef 
72.5 | 

) 200 | 
fe 6117 {D0 | 200/67 _ 3/6 | 

| ! ! : 
Very dense, red-brown, fine ‘OM i | : | 

to coarse GRAVEL and fine to) 14,1172 ; : : 

: AND, some silt Ot dag Ing | | 

coarse SANs sm 6418 !00 7172/6" | 5/6 | 
@ oye 

|| ! || : | : 

| . | : | | 

182) | | 
[29419 '00 82-100/3"_ 6/9. 

yi 
_ | | | pO 
| )| flo; i 

: | | 6420 ‘D0; 110/6" | 4/6 i 

Po ee OT eo bee 

90.9 END OF BORING | 
HOLE GROUTED AT COMPLETION . 

NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer freely 

falling 30". (Samples 2 - 9) 

Penetration Test - Driving 3" 0.0. sampler with 360 1b. hammer freely 

falling 25". (Samples 9 - 20) 

786085 
p jls 

Job No. _.+ =~ =~ =~ 
Drawn _.. i 

Scale =O Golder Associates Crenned Ig a



COOR. N114665 ft. (N34950m) 
E2286795 ft. (£697016m) BORING LOG _S4!-L13 SHEET__1__ oF __3_ | 

patuM USGS MSL pate startep 3/12/79 spare comprerep _3/12/79 | 
DRILL RIG____-JOy *12B oS ORILLING METHOD___—s Mud Rotary ——eseses—“‘“‘“‘isCS 

DEPTH |. g] sf sameces REMARKS 
a DESCRIPTION {+ w HAMMER | 

0 >] > {7} * |(Note 1) Kins.) 
aa QTt, Diack, Organ SILT & ULAY TPT] —_ ee 

Compact, brown, fine to 
coarse SAND, some fine to SM | 
medium gravel, trace silt - | 2)/AS - - 

9-0 171 3 00} 7-10-7 115/18 | 

29 4 bo | 10-14-15 18/18 

52 sho 17-28-24 |18/18 ) 
| Compact to very dense, brown, | | | | | 
: fine to coarse gravelly, | | i ) | | 

fine to coarse SAND, some SM bo | | 
| Silt, trace clay, occasional a ep ot | © 

| cobbles ' 141] 6 DO | 18-20-21 116/18] | | 
| : ee - : Be een | . 

| | | | | | 

| | - : P| 
! | /00|. §1-86_ 10/4 

| | 

: | | 8,00 ae wd | 

a 
| | | ! | po | | 9!D0] 50-95 | 9/12 | 

| -_ fh 10.36 | _ | | : | | 
34.0 | | ! | ! CONTINUED ! : | | . | 

a  @ 
786085 : | | Job No... ° Drawn __ J] Se 

Scale IED) Golder Associates Checxea ACB



COOR. N114665 ft. (N34950m) 

E2286795 ft. (£697016m) BORING LOG —G4l-L13 SHEET ___@_ oF 3 

@ surface ecev. [711.5 ft. (521.68m) provect ___ FXXON CRANDON TAILINGS DISPOSAL SYSTEM ____ 

DATUM USGS MSL spate: starten 3/12/79 paTE COMPLETED _ 3/12/79 

DRILL RIG... Joy 12B ~~ ——soorRiLLING mMeTHOD_____Mud Rotary 

vem |. Z] 
a DESCRIPTION oi fle HAMMER 

METER j& wots iu REC, 
FEET | : 4 zi 3 PER IN “ar 

” i (Note | ins | 

Daal CONTINUED S| 

34.0 Compact to very dense, brown, ee 
fine to coarse gravelly, 10 bo | 73-105 9/12 

fine to coarse SAND, some SM 83 ae / : 

silt, trace clay, occasional ! 

: cobbles | 

38.5 Dense, brown, silty fine SAND 
to hard, brown, clayey SILT, = |SMbaafe b--t-——aqq | 
some fine to coarse gravel itolty ll jDO 22-41-47] 10/16 

ML | 

13.11 | ee ! 

43.0 30 | i 

ft poy i tt | 
. | — 12 D0 30-100/3", 7/9: 

Very dense, brown, fine to | 7 | | 

© coarse gravelly, fine to cM Po | . | 

coarse SAND, some silt, ! Hs | : 

| trace clay : 70 — : : 

! — F O113. 001 170/6" 6/6 | 

15.85) 2 ; | | 
-F 52.0 | | | 

Very dense, red-brown, fine veo p—_| 4} __ : 

! to coarse SAND and SILT, OM 41114 DQ: 39-102 , 8/12 

' trace fine gravel, trace ! | | ! 
; clay — | _ | | | 

( — N46y —— 
| | ‘£10 | | 

, ) 2.00 pean’ 
| 

2 | | po 
63.0 Very dense, red-brown, fine | : 

to coarse SAND, some silt, SM | | 
trace to some fine to coarse he | 5 ! 

gravel, trace clay 33 {16 [DO 12-44-99) 10/18 
20.57 de | | : : 

67.5 | | ) 
@ CONTINUED | | 

| : . 

786085 ° Orawn _. jls ee 
Job No. ——__==~=~___ Seo Golder Associates wee cee DG



COOR. N114665 ft. (N34950m) 3 ; | 
E2286795 ft. (£697016m) BORING LOG .G4l1-L123 SHEET __~ __ OF 2 | 

SURFACE ELEV. 1711.5 ft. (521.68m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM © 

DATUM USGS MM pate starteo 3/12/79 ss pare comptetep __3/12/79 

DRILL RIG Joy 128 DRILLING METHOD... Ss Mud Rotary = 

DEPTH ' < 8 | REMARKS 
a DESCRIPTION ey & METER ~ a > x HAMMER 

FEET : uw g Z a DER IN Zar | 
rf S| a]zZ/"/(Note 1) ins. 

20.57] | — __ _SONTINUED | ! 
4 

Very dense, red-brown, fine Inn | 99290 1. ~~ | 
to coarse SAND, some silt, 18 V7 [00 66-34-44 12/18 

. SM | 
trace to some fine to coarse 
gravel, trace clay 5 

93118 IDO | 33-51-42 zi | 

23 fh : | | 
73.01 ! _ | | 

! Very dense, light brown, SP spe ty ! 

! fine SAND, trace silt an 77.119 ‘D0 | 23-31-46'10/13 © 

6.30 _ | | 
33.0 Very dense, red-brown, silty oo | , 

fine to coarse SAND, some SME. ofp se 

56.37] fine to medium gravel | 793120 00! 36-32-61:12/18 | 

86.5 

END OF BORING | 
HOLE GROUTED AT COMPLETION 

NOTES , 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely | 
falling 25". (Samples 3 - 15) 

Penetration Test - Driving 2" 0.D. sampler with 360 1b. hammer freely : 
falling 25". (Samples 16 - 20) 

7386085 . Det ils _ Job No.__ 4OY’YOI Orawn _. J oe 
ets) Golder Associates LB



COOR. N113575 ft. (N34617m) 3 
£2286755 ft. (£697004m) BORING LOG _—S4!-L15_ SHEET ——__ OF ——_ 

@ sureace evev, 1705.3 ft. (519.79m) provect EXXON CRANDON TA 

DATUM USGS MSL DATE STARTED 3/2/79 spare compLeTep —3/3//9 _____ 

DRILL RIG CME-75 —soiLLiNG MeTHOD______Mud Rotary _____—¥H 

pePTH | Z| 5 aE MARKS 

ia DESCRIPTION Si ftle HAMMER | ne 
. ad n Wu REC. 

wane: c| E/E) 21 cee | at 
o S| 2@]2z)] | (Note 1) \(ins.] 

T.15 Dark red topsoil and rootmat | 

TSG {Dark red topsant-ane 1 foo| 3-2-4 lesa 

oF | 
2 D0} 2-2-4 [18/13 

Compact to very dense, red- 

brown to brown, fine to 

| coarse SAND, some fine to SM 

coarse gravel, some silt, | ae A 

trace clay 4 as 9-5-9 [18/18 

Boulders noted at 25.0'-26.0' | — | | 
| | and 27.0'-28.0' : _ : 

© | fas] 4 po. 20-15-10 12/13; 

| _ | | 

: : 100 | 5 DO | 22-44-56 12/18 | 
! a ey 
' b | : | 

| | ! 
. 

| 7 a 
| ! ! ! | 

| — W145] 6 Do | 45-100 | 9/12 | 

| : f oo 
: | | fso}| | ! 

| | 10" | 

. | Zh | 7}00|45-50-!$R! 16/16 
9.45 a ; 

31.0 | CONTINUED | 
| | 

| P| 
| | 

6 
786085 . Drown _. jls. a 

Job No. — 5! Golder Associates oe a A 
Scale. OY 

recKxed _.- _ __



COOR. NI135, t. (N34617m : 
E2286755 ft. (E697004m) BORING LOG .S4I-L15 SHEET_£ or _3__ 

surFace eLev. 1705.3 ft. (519.79m) proyecr___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
patum —___ USGS MSL scat startep 3/2/79 spare CompLergep —3/3/79 © 
oniLL RIG_____——SEOME-75 LING =METHOD Mud Rotar 

DEPTH |. <]/ 8 REMARKS 
a DESCRIPTION -7e# ie 

METER : Glo] "Browa _ |REC, 
FEET |& e1S/2/2) strom | “Art 

° ~] P71" (Note 1) (ins. 7 | 
Fg asl CONTINUED S| | 

31.0 Compact to very dense, red- : 
brown to brown, fine to coarse SM | 
SAND, some fine to coarse 

10.36 gravel, trace silt, trace clay. | 
34.0 | " 57-45-30| 18/18 | 

Very dense, brown, fine to SP 7 100 | 42-60-75 18/13 
| coarse SAND, some fine gravel, (SM 

- 2 trace silt | ! | | | 
| | foo} ! | 

| ! 4410-00, 100/4" | 4/4 
| : Tt Sopp ee EY | © 

: - | 
po : po : | 1 | | ( . 

: [100 | | ! | 
| > alt " =. 

— 4 pp i | | | 
! ef M12 0} oo/" | 1/1} 

16.74.00 ° ene ! ! | | 
55.0 | : : | | 

| Very dense, brown, fine to 1 150 | ! | ' coarse SAND and SILT, some cm 3113 100 | 150/3" | 1/3 | | 
' fine gravel, occasional ~ pe et ! | ' cobbles | | | : 

10. | 
| A ¢414 100} 100/72" | 2/2: 

19.94 | Lf | | | 
65.5 + ! | 

| CONTINUED | | @ 

Job No.__/86085 ° Drawn __ jls | 

Scale. =O) Golder Associates CrhecKked _ LEE



COOR. N113575 ft. (N34617m 
3 3 

£2286755 ft. (£697004m) BORING LOG G41-L15 SHEET __~___ OF — 

@ suRFACE ELEV. 1705.3 ft. (519.79m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS M pate starten___2/2/79 spare comptetep 3/3/79 __ 

DRILL RIG CME-75 ———sopitinc MeTHoo______Mud Rotary 9 

DEPTH 2] + 
3 - S REMARKS 

METER a DESCRIPTION 2 ~ ce HAMMER 

Feet |% ce} S]e) 2) SoeK Aare x z > | > are 
1% 3} ® 12] {(Note 1) (ins. ] 

19.96 CONTINUED a 

65.5 

Very dense, brown, fine to 100 

coarse SAND and SILT, some —s I 
fine gravel, occasional SM ye 445 jDO | 1000/4" 1 ape 

cobbles 

: 100 a 

2 22.65 Se yp ee 6 00 | 1000/3" | 2/3 5 oo . 

74.3 : 
END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples | - 6 ) 

Penetration Test - Driving 2" 0.0. sampler with 300 lb. hammer freely 

falling 24". (Samples 7 - 16) 

786085 | , ils. 
Job No, __ Vv e~SS 

Orawn _. JAs 

Scale =O. Golder Associates Checked . AB



COOR. N111060 ft. (N33852m) | 
E2286820 ft. (E697024m) BORING LOG _G41-L19 sHEET__|_oFr__3 

surFace ELev.l686.4 ft. (514.0m)  proyect___ FXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM ______USGS_ MSL soa starteEp 3/1/79 ss pare compietep — 3/1/79 @ 

orILL RIG__CME-75 TT CRILLING METHOD_______ Mud_ Rotary 

DEPTH 6 s 8 REMARKS 
a DESCRIPTION ~ |] & 

METER | VL ol> 1/5 HAMMER | 

FEET ; ETS /2/ 2] coon | Ar r >} 2/2), {(Note 1) ins.) ! 
0.0} 

| ; 

| Compact, brown, fine to | 
| coarse gravelly, fine to a | _ : 

coarse SAND, some silt, SM 14 8-6-8 12/18 

trace clay, trace organic ec fe 
matter, occasional cobbles cf 

2 Pe 5-6-6 |18/18 

! i | 
| P| 

| pan a 

14] 3:D0! 5-10-4 ;18/1 | 

16.0 | | | | | 
| | | 

; 3 | : | 
| ' | ; | | | 

| Dense to very dense, brown, | 6] ‘loa 11-50 [12/12 
fine to coarse SAND, some oy po po 

' fine gravel, some silt, : Ly | . 
| trace clay, frequent cobbles | ya : | | ) 
| and boulders 64 5 DO ' 100/6" 6/6 | 

“Eo pee ee ceed 

: : ro 3 

| | 

| | i P| 
| | | oe. fa dow | | --..| 

! | |135] 6 {DO} 45-90 | 8/12; 
9.49 | oe - ! : : 
31.0 | ! 

CONTINUED i | | ! 

P| | i 
! | | pO | 

| | Po po | 
| | : 
| | | : 
| | | 

- | @ 
Job No.__/86085 Golder Associates Drawn _Jls_ ee 

Scale__I1"=5' | Checked LCG



| 

COOR. N111060 ft. (N33852m) 

E2286820 ft. (E697024m) BORING LOG —G41-L19 SHEET__2__ oF 3 

© SURFACE ELEV. 1686.4 ft. (51 PROJECT EXXON CRA 

DATUM. USGS MSL pate starten 3/1/79 spare comprerep —3/1//9 _ 

orILL RIG_____—CME-75 Ts CRILLING METHOD Mud Rotar 

a] DEPTH re < 9 aw REMARKS 

METER E DESCRIPTION o| < |e HAMMER | 

FEET 
“ g Z a PER GIN. 7a T. 

i S| 2 }2Z/+ |(Note 1) (ins. 

31.0, CO 

| #150 50-100 ~ 

| | 

Dense to very dense, brown, }00 | 

fine to coarse SAND, some | 44 8:00 | 100/4" j0/12 | 

| fine gravel, some silt, ) PtP oP 

| trace clay, frequent cobbles OM a : . 

| and boulders | oo! : : 

: — fioof oo 
| Boulders noted at: 249 20. 1400/2". . 2/2.; 

© | 38.5'-40.0' mod oe 
: 46.0'-47.0' : 

) | 52.0'-53.0' — : 

| | ! — flog} i oo 
| | ! A410 'D0! 1102/4" ° 3/4: 

| — So CCT | FE — 
poy 

ool wuosee | ave: 
“DO W/o" | af/e 

17.3704 | P|: , : | 
57 .( loz} | P| 

: | | 6)12/p0! 102/6" | 6/6! 
| Very dense, brown, fine to | TT ~| 

coarse SAND, some silt, om , 

some clay, trace fine gravel, | 
numerous cobbles and boulders | | 

| 

a pe 
19.31] | 7 | <f 2413 D0{ 100/2" | _O/2 
65.0 | 

eu fo 
786085 | 5. jls 

Job No... ~~~ 
Ortawn __ a ae 

ne "5! Golder Associates “es FG



COOR. N111060 ft. (N33852m) | 

£2236820 ft. (£697024m) BORING LOG [t!t!9 SHEET__3__ oF _3___ } 

SURFACE ELEV, 1686.4 ft. (514.0m)_ provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _______ USGS_ MSL sop STARTED 3/1/79 ss pate COMPLETED 3/1/79 © 

DRILL RIG CME-75 DRILLING METHOD Mud Rotar 

DEPTH |= 2 | 5 REMARKS 
a DESCRIPTION alittle HAMMER 

METER | & wionpeiay REC. ; 

FEET |é e/ 8] E/E) cceem | “art 

9.1) | continued 
65.0 Very dense, brown, fine to 

coarse SAND, some silt, SM | | 
some clay, trace fine gravel, | 

frequent cobbles and boulders 100 
21.06 | PNA DO] 100/NN Oe 

69.1 | 
END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES 

1. Standard Penetration Test - Driving 2" 0.0. Sampler with 140 1b. hammer 
freely falling 30". (Samples 1 - 5 and 8 - 14) ©@ 

Penetration Test - Driving 2" 0.D. sampler with 300 1b. hammer freely , 
falling 30". (Samples 6 and 7) 

786085 , | 7 
Job No. /9O¥vov Drawn ss so Jig 

seoleU"=5' Golder Associates creed AB



rr. oo 

COOR. N108275 ft. (N33002m) | 
E2286580 ft. (£696952m) BORING LOG G41-L23 SHEET_|_ so oF __3 

| SURFACE ELEv. 1677.6 ft. (511.32m) ppojecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ paTum —______ USGS MSL ss paTTE: STARTED __11/27/79 DATE COMPLETED 11/30/79 

DRILL RIG______ Joy *12Bo Ts CORILLING METHOD__ Mud Rotary ee 

$1] sampces DEPTH | <| 5 a—_EO REMARKS 
METER a DESCRIPTION al vfe HAMMER | 
Sepa | Wd n i wy 

FEET a . = 8 =; oa DER GIN Zar 

° | >] 771°" |(Note 1) fins. } 
0.0 

Brown, fine to coarse SAND, SM 
some silt, trace fine gravel, 1 {As 
boulders at surface 

1.22 ese“ 

*-8 D light b fine t ense, lig rown, fine to 5 
coarse SAND, trace fine SP } 28] 2 j00 4-12-16) 12/18 

2.29 gravel, trace silt 

| 7.5 CO 

Compact, brown, silty, fine | | 
to coarse SAND, some fine to 9-10-10 |18/18 
coarse gravel to fine to SM | | 
coarse SAND, some silt, some | ! ! : 

fine to coarse gravel | , | | 
| 
| . 

@ | 400} 12-9-8 |18/18| 
3¢ ee . | | : | 

17.5 | | 

|| 
5315 0. lg/ig | 

Dense to very dense, light 3} 9 D0 9-28-25 18 13 
brown, fine to coarse SAND, Isp ! 
trace to some fine to coarse | 
gravel, trace silt | 

29] 6 DO, 9-12-17 |16/18 

| 
| ! : 

23 | ) 
8" | 7 DO ; 18-35/2" | 5/8 

9.4 Me ay ae a eT 

- 31.0 | 

) 36 See next page _ 

Py CONTINUED 

9 786085 jls Job No, ___— ° Drawn PP Seole 1 =5' Golder Associates cpecked pmo



COOR. N108275 ft. (N33002m) 2 3 
F2286580 ft. (E696952m) BORING LOG _G41-L23 SHEET ———. OF —~—__ 

surface eLev, 1677.6 ft. (511-32m) provect EXXON CRANDON TAILINGS D S 

patum —____—USGS_MSL __ DATE STARTED U/e7/79 DATE compLetepo 11/30/79 © 

ORILL RIG Joy 12B _.. DRILLING METHOD Mud Rotar | 

DEPTH|S “18 REMARKS 

a DESCRIPTION 51 ¢ 
METER] ,. Wl o | speows — |REC, 
FEET |@ H1 6 i | per eIN. Zax : 

“ > jj? Vr LtNote 1) Kins. | | 

10 a4 CONTINUED hoe ny 
34.0 7" 75-100/1"| 4/7 | 

A a SS 

40 . 5" 76-100/.5"' 
- | | | | _ 

Very dense brown, silty, fine 

to coarse SAND, trace fine to 125 | 4 | 
coarse gravel to fine to | po" 10 180 DO L12o-6" 6/0 . 
coarse SAND, some silt, some | | 

| fine to coarse gravel, SM ! | | : 
occasional cobbles i | : @ 

— flzoy P| 
Cobbles and boulders noted at © -fO HI DO) 1c0/o" | 3/0. 
31.0'-35.2' ! 

| 

| | 
| 

fs Y7"{12 ‘DO 110-75/1"| 3/7 

18.59 ee 13013 DO 50-80-100)12/18 . 
61.0 

| 

Very dense, brown, fine to SW : 
coarse SAND, some fine gravel, to - 
trace silt tg fine to coarse Sp 
gravelly, fine to coarse p 60-150 |12/12 
SAND, trace silt B10 , 

20.73 a _ 7 
a CONTINUED So 

Job No,___286085 Drawn —__J]S__ e 
Scale y"=5!' Golder Associates Checked EK.



COOR. N108275 ft. (N33002m) 

£2286580 ft. (£696952m) BORING LOG .G41-L23 SHEET __3 of _3_ 

SURFACE ELEV. 1677.6 ft. (511.32m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

e DATUM .__USGS MSL sépat€ startep 11/27/79 paTE comPLeTteo —_- 1/30/79 

DRILL RIG Joy 128 DRILLING METHOD......____Mud Rotary 

. 3). aE MARKS 
DEPTH | 3 DESCRIPTION o & © HAMMER 

wel }a]E)s BA poe 
- 3] 71215" ,(Note 1) (ins. 

00.74. CONTINUED po 
0 | 

240} 15 DO: 90-150 {6/12 
Very dense, brown, fine to | 

coarse SAND, some fine gravel, {SW 

trace silt to fine to coarse to 

gravelly, fine to coarse SP | 242 

SAND, trace silt 11] 16] D0|87-155/5"| 6/11 
re | [| | | 

| | 
| : 
! | 

280} | | | 
yf 17; D0, 110-1804" 6/11: 

46 | fe TT 

@ -: 80.9 END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES 

° 1. Penetration Test - Driving 3" 0.D. sampler wtth 360 Ib. hammer freely 

falling 24". (Samples 2 - 17) 

786085 . jls 
Job No. 2 ¥0r 

Drawn . _ 
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COOR. N1 96680 ft. (132303m) 3 | 

SURFACE ELEV. 1693.7 ft. (516.24m) project __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —_______ USGS MSL ope: startep __12/3/79 DATE COMPLETED __| 2/4/79 6 
DRILL RIG Joy 12B DRILLING METHOD Mud Rotar ee 

3] REMARKS 
DEPTH | 3 DESCRIPTION a & e HAMMER 

‘ : lus n” . 

” >} 74171" {(Note 1 ins. 
0.0 

Compact, brown, fine sandy ML 
clayey SILT 1 JAS 

1.22 

4.0 , , 
Compact, brown, silty, fine to SM 
coarse SAND, trace fine gravel '13{ 2 [bo] 4-7-6 {10/18 

2.29 —_ 

Compact, brown, fine to 
coarse SAND, trace fine 

pov, ere 51 [a[sbo| sa fare fine to coarse gravelly, PLE 7] 3 00] 3-3-4 118/18 
fine to coarse SAND, trace 

| silt 
| | 

4 DO | 5-10-13 |18/18 | @ 
5.33 : | 
17.5 | 

| 

| 5 PO | 6-6-14 |17/18 
Dense to very dense, brown, 

Silty fine to coarse SAND, 

trace fine gravel, trace SM 
| clay to fine to coarse ve , 
| gravelly fine to coarse a i el 
| SAND, some silt, occasional 

cobbles 

Cobble noted at 26.0'-26.5' 

29-32-31 114/18 - 

10.36 _ — 

Py CONTINUED ! 

786085 . ils Job No.5 ==+~ Drawn — IS slg 1 8=5' Golder Associates checked LKR



COOR. N106640 ft. (N32503m) 

@ surrace eLev, [693.7 ft. (516-24m) peoject___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ._____USGS MSL spate: startep —__12/3/79 spate compteten___!@/ 4/79 

DRILL RIG Joy 12B DRILLING METHOp______——s Mud Rotary 

DEPTH | 71° REMARKS 
a DESCRIPTION ol tle HAMMER 

METER | & “]e]ea]u} sows [REC 
FEET - zZ q 5 ~ PER GIN. 

CONTINU 
10.36 _— ONT ENED _ —_ — a 
34.0 

168] 8 |DO 48-120/6"|10/12 

Dense to very dense, brown, 
silty fine to coarse SAND, : 
trace fine gravel, trace SM bor _ 
clay to fine to coarse i295} g Ing /99-17- ool 8/16 

| gravelly fine to coarse ior] o / 
SAND, some silt, occasional . 
cobbles , | 

225 | 
4.5310 D0 | 225/4.5" 12/45 ; 
oS ES ss ee 

Cobbles and boulders noted at | | 

@ 46.0'-46.8' and 47.5'-48.5' | | 
. 

| | | 
| | : | 
: | po , 
| faolll bo! 40-100 | 0/12 | 

400 ! | 
| T4112 DO | 400/4" | 4/4 | 

co TT 

17.53 

57.5 | 

Very dense, brown, fine to 168 
coarse SAND, trace fine to ALO" 113 | D0 |68-100/4" 1d 

coarse gravel, trace silt to (SWwEe_} | | oT 
fine to coarse GRAVEL and to 
fine to coarse SAND, trace SP 
silt, occasional to frequent 

| cobbles 

152] 14 |DO_ 48-104 |6/12 

20.42 eee 
07.0 CONTINUED 

| 

© | 
786085 as ; Drawn jis Job No. ~~ raw 
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COOR. N106640 ft. (N32503m) | 

£2286975 ft. (E697071m) BORING LOG .G41-L25 SHEET __3 OF 3 

SURFACE ELEV. 1693.7 ft. (516.24m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum USGS MSL pate starten 12/3/79 pate compLeteo 12/4/79 © 

DRILL RIG Joy 12B DRILLING METHOD________— Mud_ Rotary _ 

DEPTH] 6 - 8 REMARKS 

METER |* DESCRIPTION el x |¢ HAMMER | 
FEET | EL Te eles ee : | 

ih Sila yz)F | 

| CONTINUED S| | 
20.42 ese 
67.0 

190 
9" 115 40-150/3"| 0/9 

mo | : 

Very dense, brown, fine to 
coarse SAND, trace fine to SW 
coarse gravel, trace silt to to |L82 
fine to coarse GRAVEL and © cp 8" 116 DO 75-110/2"! 4/8 
fine to coarse SAND, trace i G : ! | 
Silt, occasional to frequent | 
cobbles | 

| 160 | 
| .9'J17 DO 1110-50/1.5"5/7.5 

| [iso] | ) 
26.06 | .f 0" 118 DO; 150/0" | 0/0 7 

89.9 END OF BORING 

HOLE GROUTED AT COMPLETION | 

NOTES 3 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 3 
falling 24". (Samples 2 - 18) 

| 786085 iTs Job No.__°- ~~~ | Drawn YO scale 25 Golder Associates Shecned ote )



COOR. N116270 ft. (N35440m) 1 5 
£2287725 ft. (£697300m) BORING LOG _S41-MU_ SHEET ——___ OF _>_ 

@ surrace ELev 1582.8 ft. (482.44m) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL sate starteo 4/22/81 pate compreteo__4/28/8! 
ORILL RIG Schramm Rotadrill T64HP prittine METHOD Mud Rotar 

DEPTH | 5 318 GROUNDWATER 
METER | © DESCRIPTION a|>]e HAMMER | OBSERVATION 
FEET ja ze 2 2 a wa ay on WELL 

A > mM z - 

0.0 he. | 

a | 

| > 6/1981 0.97 
Le 4 3.2 

| ydraulic _ | 

| 1 | D0) Push 12/18), 

aan 
Compact, light brown, fine : | 
to medium SAND, trace silt a op 
to fine to coarse SAND, trace | SP Hydraulic po 
fine to coarse gravel, trace Z | DO Push 24/24 : 

| Pes. 
| _ qe 

S| me § 
© | | ! Lo m Grout 

| a | | o (to surface) | 

5.18 a — ; | 3 aa 
17.0 1 } | | gy. S| Po ojo 8 

Dense, brown, fine to coarse  SP- | I ay 
SAND, trace fine to coarse i SM | | se oO. 

: gravel, trace silt with silt | | ! ee a | . 
layer varying from 4" to %5" | | : : ee Oi 
thick apf b-— S : Hydraulic lo. 3 

DOL Push _|15/18, 
oe “| 

z92] | | 
26.0 oy | 

a. . - 

Dense to very dense, light an 

brown, fine SAND, trace silt, a | po araul tcl. 1g]. 
fineness increasing with SP 1 | 

increasing depth, very poorly me | 

graded | 

| bt | 

mal { fp 
@ |=? CONTINUED | INUED : | CONTINUED 

| 786085 Job No. —_====~____. ° Drawn _______ SKB we T= 5 Golder Associates checked MRB



COOR. N116270 ft. (N34550m) 2 5 
E2287725 ft. (£697330m) BORING LOG _Gal-Mil SHEET —S____ OF _= 

suRFACcE ELey. 1582.8 ft. (482.44m) paoyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

patum ____ USGS MSL opie star ep ___4/22/8] pate compteteo___4/28/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH 3 “i S GROUNDWATER 

ETER | \ DESCRIPTION eo} <]e HAMMER | OBSERVATION 
FEET | et 212/21 cteem | “art WELL 

” > @ z - 

1.43} [continued CONTINUED 
37.5 aT 

i. Grout 
Hydraulic “UT 89 

S| 5 Push |15/18/F+ 39.0 
OO 4+ .2 Bentonite 

++ O tts Clay seals ay 

O° 42.0 
5 3 

| Go 
01 A 
0. q Pea Gravel 

| o 4 
fd 

i | Air | 2 15.24 
Dense to very dense, light | - 6 | DO! Hammer |18/18)0 —=—————— 5-7 ©} 
brown, fine SAND, trace silt, | | po 
fineness increasing with SP | | 0 
increasing depth, very poorly | a. | 
graded : 0 So 

I D> 

| ne 00 Pea Gravel | 
02 0? 

a2 a0? 
CU 0 

af pf |? oma % 

Air 0, 00, 
7 | DO} Hammer |18/18)¢ -==9" (18.29 

op 9 00"| 60.0 
200 oo Pea Gravel 
08 © 00 (to bottom 
7° | of boring) 

9.51] fo 9 Oe no | 
64.0 / t—_ 

Very dense, brown, fine SAND, M 
some silt, very poorly graded ) 

! Air 
| Hammer {18/18 

a A 

LTS CONTINUED @ 
786085 Job No... =~ =~ ® Drawn SKB 

scole. 1" = 5! Golder Associates checked. MRB



COOR. N116270 ft. (N34550m) NE 
62287725 ft. (£697330m) BORING LOG _G41-M1] SHEET __3 oF __2___ 

cuarace evey, 1582.8 ft. (482.44m) prosecr___EXMON CRANDON TAILINGS DISPOSAL SYSTEM 
DATUM __-USGS MSL oa stanteo__4/22/81_ pate compteten__*/ 28/81 

© oRILL rig Schramm Rotadrill T64HP oriitine metHoo_____Mud Rotary 
os q1 DEPTH 5 4 3 GROUNDWATER 

METER S DESCRIPTION ° ~ HAMMER OBSERVATION 

Feet |§ SPER |e] More oe]. WELL 
” 

2 a a 

a1 731 CONTINUED | 

7.9 Very dense, brown, fine SAND, 

22.56 some silt, very poorly graded 

74.0 ne 

= [5 [ool waiter fra/18 . Hammer |18/18 

Very dense, light brown, fine 

SAND, trace silt, very poorly . 

graded 
| 

26.82 ee 

B8 . 0 

= [rol oo) warner Hammer |18/18 

Very dense, brown to red-brown, 

silty fine to coarse SAND, 

some fine to coarse gravel to 

fine to coarse gravelly fine 

to coarse SAND, some silt, 

occasional cobbles and boulders 

| Air (= [rif od Hamner | 2/18 

@ one HE 
Job No. 286085 ; ° Drawn ___SKBO 

scale 12 5 Golder Associates creened MRE



COOR. N1I16270 ft. (N34550m) : 4 5 
E2287725 ft. (£697330m) BORING LOG _G41-Ml1_ SHEET ——___ OF _~__ 

surface Ecev, 1982.8 ft. (482.44m) peoiece EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oaTuM —__USGS MSL pate starteo 4/22/81 parte compteten 4/28/81 @ 
DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH 5 “i 8 GROUNDWATER 
ETER |* DESCRIPTION af x |e HAMMER | OBSERVATION 

FEET |@ e112) 2 SLOWS Att WELL 
7) a) a Zirk 

| 

32.46 a __ CONTINUED _ ae 
106.5 

Very dense, brown to red-brown, ef 
silty fine to coarse SAND, Air 
some fine to coarse gravel to Pe 12:00) Hammer [17/17 
fine to coarse gravelly fine SM 
to coarse SAND, some silt, : | 
occasional cobbles and | 

3a.75| | Poulders 
114.0 

Ty 
| | Air | 
: Y 13 DO} Hammer | 3/6 | 

| —_ 

ff | 
: L — @ 
: | 

! i 
| 

| 
| ; | | 
L fo | 

Very dense, brown, fine to DW - | | 
coarse SAND, some fine to | SM | 

| coarse gravel, some silt to co 7 Rye 
fine to coarse gravelly fine SMH Taal po 
to coarse SAND, some silt, | 14 DO Hammer [12/18 
occasional cobbles : 

fod a 19 DQ Hammer {18/1 | 

43.13 ne 

TAT .S CONTINUED ! ! 
Job No.__786085 | ; - Drawn SKB @ 
Scale__I" = 5' Golder Associates Checked Ss MRB__ _—_—_



COOR. N116270 ft. (N34550m) 
E2287725 ft. (E697330m) BORING LOG _G41-M11 SHEET 2 oF 5 

SURFACE ELev, 1582.8 ft. (482. 44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
@ DATUM USGS MSL pate startep__4/22/81 pate compceten ___4/28/81_ : 

DRILL RIG Schramm Rotadrill T64HP oriiting metHoD Mud Rotary 

5 aT. EPTH) 318 GROUNDWATER 
METER | ® ees TeTION s|>| HAMMER | OBSERVATION FEET |& ey eye ae] eee ar WELL 

”n 
3 ® z r- 

43.131 _ CONTINUED 

141.5 Very dense, brown, fine to aS; 
coarse SAND, some fine to <0 

43.89 coarse gravel, some silt to M 
144.0 fine to coarse gravelly fine / 

_ to coarse SAND, some silt, 
\occasional cobbles ss / 

jie 
| Hammer 

| = | 16! 00)" 17/17 

Very dense, gray-brown, silty | : 
fine to coarse SAND, some fine | SM bg | . 
to coarse gravel, trace clay | | : | 

@ ; - p 
47.70 : po po : 
156.5 : Ig ! 3 

sound, green, metavolcanic ! ane | : : 
48.46| | TUFF | : Pog 
159.0 Green and red,'eathered ~~ [~ _ammer 5 

- [48.92] | metavolcanic TUFF = = ss | s =: | 17/00) 1 ia 
160.5 OT ee 

END OF BORING 

NOTES 

1. Elevation of top of protector pipe, 1585.75 ft. (483. 34m). | 

-DEPTH (m) [| 9.97 Ff 
es es 

Job No._/86085 . Drawn SKB 
Scale__l" = 5' Golder Associates Checked __ MRB_



COOR. N113155 ft. (N34490m) 
1 g 

<9987645 ft. (£697276n) BORING LOG _G4l-Mis_ SHEET __1__ OF _=__ 

SURFACE ELEV. 1093.9 ft. (503.82m) provect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS_ MSE (ATE STARTED 5/8/81 pate comeLeteo 2/13/81 © 

DEPTH 5 8 REMARKS 

METER o DESCRIPTION OQ ~ © HAMMER 

FEET |§ c/ 2 )8)e| seedy [Ar 
n 

> a z re 

: |) 

[foo Be hava 1 Hammer |18/18 

Compact, red-brown, fine to : ~ Mir 

coarse SAND, some fine to | payze 

coarse gravel, some silt, om 2 (00) Hammer [24/24 

trace clay, frequent cobbles 

| 

e 
| as 
| Var 

_. \Hammer .f.... 
3 | DO} * | 5/12 

4 

7.62 ee | 
25.0 [ | 

Dense, orange-brown, fine to iSP | | 

medium SAND, trace fine gravel, | SM | 

trace silt, trace clay, very 

weakly cemented —Air | 

\ Hammer 

9.60 oo | - {4 | 00 * 16/16 

31.5 re | 

CONTINUED | 

Jab No,__786085 ° Drawn SND SKB __ 
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COOR. N113155 ft. (N334490m) 9 " 
E2287645 ft. (E697276m) BORING LOG G41-MI5 SHEET __€ _ oF __7 _ 

SURFACE ELeEV. 1653.0 ft. (503.82m) penyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

e} DATUM ____USGS MSL oat sTarTED 5/8/81 DATE COMPLETED 2/13/81 ' 
DRILL RIG Schramm Rotadrill T64HP oatinc meTHoOp__Mud Rotary 

ar DEPTH 3 4 2 REMARKS 
DESCRIPTION SC de 

METER fe ws 3 wt] stows REC” 
FEET |& =| oO ]2/2] person ATT. 

n > mM z rr 

| 
960! _ _ CONTINUED tf | 

31.9 Dense, orange-brown, fine to SP- 
medium SAND, trace fine gravel, p™ i 
trace silt, trace clay, very | | 10.671 | weakly cemented. ; | | 

35.0 

| Air 

|_| Hammer 7 

5 og 12/12! 

Lo | 
Very dense, orange to multi- | ! ) | | 
colored, fine to coarse SP — | : | 
gravelly fine to coarse SAND, ito } | : 

@ trace clay to fine to coarse GP Ho | ! 
sandy fine to coarse GRAVEL, —_ | | 
trace clay : po | | 

! | 
| | | 

' | Air fF | | 
: 6} DO Hammer 4/4 . : tt ) a | 

| Po | | | 

7 po | | ! | 
| | | | 

| 16.76} +4 ) | | 55.0 ! | | 
Very dense, red-brown, silty | | ! | 
fine to coarse SAND, some SM | | 

17.98 rine to coarse gravel : 

59.0 

CONTINUED : 

786085 
Job No... =~ ~~~ ° Drawn SKB Seale 1" = 5 Golder Associates sherned MBB



COOR. N113155 ft. (N334490m) 
F2287645 ft. (£697276m) BORING LOG S4!-MIo__ SHEET —3__ OF 2 

surrace ELey. 1653.0 ft. (503.82m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM ® 

patum USGS MSL ———_sopate star ten 9/8/81 pate compteten __2/ 13/8! | 

DRILL RIG_SChramm Rotadrill T64HP oriLLiING weTHOp Mud Rotary 

DEPTH 3 “i S | REMARKS 

DESCRIPTION . 
METER |. G13 /8] | “stows reo 
FEET j|@ >| 9/2/22] Peron. ATT. 

” > @ z ~ 

17.98) CONTINUED 

59.0 ee 

Very dense, red-brown, silty Air | 

fine to coarse SAND, some SM 7 | DO} Hammer |21/21 

fine to coarse gravel , — | 

st | | 
65.0 | | 

Very dense, brown, fine to . 
medium SAND, trace silt, '5° ‘sp 

thick fine sand and silt lens | | | 

at 71' | ! ae a 

; 8 | DO Hammer {12/18 
| | : 

| I | | 
22.86, | P| : : 
75.0 | ! | | | 

pi | To 
Very dense, brown SILT, trace | I | 
fine sand, very poorly graded, oy | Nir 

silt is coarse and sand 1s : - | 9] DQ Hammer | 36/36 
very fine | 

; | 

87.0 | 

Very dense, brown, silty, fine | 
to coarse SAND, some fine to | “= Mir 

coarse gravel, trace clay, | - D0 Hammer 118/18 

occasional cobbles : 

28.65) | 2. —— 
- 94.0 

CONTINUED | @ 

Job No.__286085 ° Drawn ______ 9KB 
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COOR. N113155 ft. (N334490m) 
E2287645 ft. (£697276m) BORING LOG G4l-M15 SHEET__4 oF __9 

® SURFACE ELEV. 1653.0 ft. (503.82m) peoyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_MSL pate starteo 5/8/81 DATE COMPLETED 9/13/81 , 
DRILL Rig Schramm Rotadril] T64HP ne. .ing METHOD Mud Rotary 

serrH a: cuane 
METER]. DESCRIPTION lo ~ oe HAMMER | 

FEET |é z| 2) 3 | soos Tee 
” > xn z - 

28.65 So | CONTINUED 

94.0 EE Tt | 

Very dense, brown, silty, fine | | 
to coarse SAND, some fine to M | | | | 
coarse gravel, trace clay, | | | : 
occasional cobbles | | 

| 30.78} | 7 ot 

rere | 11.00 | Hanmer _ Na/id 
| _ | 
i | | , | ! 
. a | . 

Very dense, gray to brown, | : ! | 
© fine to coarse SAND, trace Sp OS ! ! 

fine to coarse gravel, trace a! ! | 
clay and/or trace silt . _— | | 

i ‘ Ss ___J 

| vt Air Jl )- fiz 00 | Hammer _| 18/18 
P| | : 
— ! ) 

| bo | | 
: _ 4 | ! 

- P| , 
: | po 

| | 36.27 _ | - | ! 
119.0 CO } _ : : 

CONTINUED ! | ! | ! 
: a : | 
! | an . 

| 
| 

! 

Job No ee Golder Associates Prawn Scale__ I" = 5) eC Checkeg  MRB



COOR. N113155 ft. (N334490m) 41-M15 5 9 

£2287645 ft. (E697276m) BORING LOG S¢i-ti)_ SHEET 2 _ OF —2_ 

SURFACE ELEV. | ft. (503.82m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate sTarteo 5/8/81 Spare compLeteo__9/ 13/81 _ @ 

ORILL RIG_SChramm Rotadrill T64HP prictinc “eTHoo____Mud_ Rotary — 

DEPTH b 8 3 

METER a DESCRIPTION 2 ~ - HAMMER | 

FEET |i | 2/2) 2) cron | “at 
” = Qn z - 

36.27 CONTINUED | | 

119.0 

Very dense, gray to brown, re ——— 

fine to coarse SAND, trace Sp 113 loo! Hammer 15/18 

fine to coarse gravel, trace | 

clay and/or trace silt 

38.40] | 0. | ne nee wf | 

126.0 | | 

| ; | 

| - : 
| i | 

| ft _| : 
, 14'D0__Hammer Eng 
| — | 

| ! | ! | 

: | . 
Very dense, tan to multi-colored, : : | 

fine to coarse gravelly fine = {SP i | 

| to coarse SAND, trace silt to | : | | 

| to fine to coarse GRAVEL and — GP | ! | 

| fine to coarse SAND, occasional | Pp 
| | ir 

| copples | 15,00} Hammer, | 18/1 
i i | | 
| P| , 

| 
| | | | 
| ; | | | 

L | P| 

weal od 
149.0 | 

CONTINUED ! | 
| i 

{ 

| 
} | 

tt e 
Job No, — {Bota — , Golder Associat Drawn 355 
Scale_l) = 9 es Checkea___MRB 
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COOR. N113155 ft. (N334490m) 6 9 

52287645 ft. (£697276m) BORING LOG _Gai-Nio_ SHEET ——— OF 

© SURFACE ELEV. 1653.0 ft. (503.82m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL pate startep 0/8/81 pate compLeteo 2/13/81 ' 

DRILL RIG ochramm Rotadrill T64HP pritLinc METHOD Mud Rotary 

seerh | 5 qT wane 
METER a. DESCRIPTION a|> am HAMMER — | | 

FEET Z w g z a OER SIN. att 

45.42 a _ _ CONTINUED _ 
149.0 

Very dense, tan to multi-colored, on ey eres 

fine to coarse gravelly fine SP 16| DO| Hammer |18/18 

to coarse SAND, trace silt to 0 me pepo een 

fine to coarse GRAVEL and fine (GP 7 

to coarse SAND, occasional 

47.24 cobbles 
| 

— £ 155.0 es 

| | 
: _ 3 
| Poe a 

Very dense, brown to tan, fine sp- 17 00. Hanmer (18/18 

to medium SAND, trace silt to ‘cy ee | : 

© fine to coarse SAND, some fine © | ! : 

to coarse gravel, trace silt | po : : 
; | ; | 

: —— | ! 

| - Pp | 
| . po 
| | | ! 

. 
| yo ! 
: : | | 

| L | || fated a he | 18 DO Hammer | 12/18 
r 

| | 
| 

53.344 | ee | 
175.0 

| 

Very dense, red-brown, silty | | 

fine to coarse SAND, some SM 

| fine to coarse gravel, trace 

clay 

65.32 ee aloo waiter 18/18 

_— Hl 
786085 

Job No. —————-— — | ‘ Drawn SKB 

ee LT Golder Associates ce RB



COOR. N113155 ft. (N334490m) 7 g 
E2287645 ft. (€697276m) BORING LOG G4l-mMj5 _ SHEET —-__ OF __2 __ 

SURFACE ELEV. 1653.0 ft. (503.82m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM © 

DATUM USGS MSL DATE STARTEO 5/8/81 DATE COMPLETED 5/13/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH 5 “i 9 REMARKS 

FEET | § SL 878) Ecce sm | “rt 

55.32] | _—__— CONTINUED ; 
181.5 Very dense, red-brown, silty ~ | ; ! 

fine to coarse SAND, some M i | 
fine to coarse gravel, trace | | , | 

56.39; | clay Pj | : 185.0 fb | | 
! | 
! ! 

| | | 

Ep | | 
| [= [20 Do | Hamner 18/18 
! Po | | 

P| 
| | | i P| © 

| Very dense, dark brown to red- ML . ) : 
' brown, SILT, trace fine sand, to : | : 
| trace clay to SILT, some clay CL ! ! : 
! 
! a es 

! ! Air | : 
i fs fel DO —Hanmer_| 04 18 

| - P| 
i og | : 

| ! | | ! a | | 
f i | | | 

: | | | | Pte 
I | Po | | 

| Pj | | | | Air 
| 22 D0 | Hammer | 36/3 

| | | | yy 
65.99 | | 

- 216.5 OO a | | a CONTINUED | | Py @ 
Job No. __ 786085 : SKB | ue eg Golder Associates ohenned RB 
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COOR. N113155 ft. (N334490m) 
F2287645 ft. (£697276m) BORING LOG G41-M15 SHEET —8 _ of _9 _ 

® SURFACE ELev, 1653.0 ft. (503.82m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL sone startep 9/8/81 soa cometeteo 2/13/81 

ORILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH |& 4 9 —_—_ ) REMARKS 

METER : DESCRIPTION 3| 3 =] | kawwer ect 

FEET 7 4 ; x : oER BIN ATT. 

6s.99l_ CONTINUED pe 
216.5 P| a 

; | | | 
(| | : 
7 | pm 

| Air | 

- |23 \00 ; Hammer ae 

: — i - | 
to ! 

| po 
| — PG fp 

Very dense, dark brown to red- ML | ! | 
brown, SILT, trace fine sand, to | : | 

© trace clay to SILT, some clay CL} }. 1... | 
Air 

[2 j24 D0 Hammer__18/1¢ 

i | : | 

po | 
! _ a 

237.0 f Po : | | 

Hard, Red, CLAY and green ROCK | bo 3 ! 

FRAGMENTS (weathered meta- ! bo ! : 

volcanic tuff) | po 3 | | 

| | ! , | 
: | | | 
| | ! | 

| | | | | 
74.37 8 oo | Dt | | 

244.0 | : | . | | 

CONTINUED | fy | ! | 

| | 
| | 
| 
| | 

: || ! 
| | 
| | dy od 

@ | ! | | 

786085 
SKB 

Job No. _f0eb~ . Drawn 
a) - 1 

——WRB 
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COOR. N113155 ft. (N334490m) | 9 g E2287645 ft. (£697276m) BORING LOG .G41-M15__ SHEET = __ OF __7 _ 
SuRFACE ELev, 1653.0 ft. (503.82m) provect __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
DATUM —___USGS MSL pate startep 5/8/81 spate ComPLeTED 2/13/81 © 
DRILL RIG_Schramm Rotadrill T64HP oriicincg metHop____Mud Rotar a 

bepTH | g sf SAMPLES REMARKS 
a DESCRIPTION oy & ! METER e 

Qa > a HAMMER REC. 

FEET | elseif es) S25 (er 
a 

> wm z - | 

14.371 | — CONTINUED / | 
244.0 | ee 

| 
| 

| | 
Hard, Red, CLAY and green ROCK - | 08 
FRAGMENTS (weathered meta- eo | 1a 
volcanic tuff) : 

f | 17.42 ee Oe Oe 
254.0 ! ; | | | END OF BORING | —_ | | Pp 

| pO! ! | 

! p a 
| | Po ; | | P ! 2 

| | — po! 
| ! _ P| 
: ! | P| 
| : | a 

i : | 

! : | | 

Pah | 
| | | : | 
: / | | 

P| 
| | : 

py 

@ Job No.__/86085 | Drawn SKB 
Scale. |" = 5' | Golder Associates Checked __MRB 
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COOR. N107900 ft. (N32888m) 
E2287176 ft. (£697133m) BORING LOG _G41-M24 SHEET | or _| 

SURFACE eLev, 1653.1 ft. (503.87) paoyect___ EXXON _CRANDON TAILING DISPOSAL SYSTEM 
@ paTum USGS MSL pate startep 12/4/79 gate compLetep 12/5/79 ' 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar a 

DEPTH | di} s GROUNDWATER 
METER |~ DESCRIPTION el >]¢ HAMMER | OBSERVATION 
FEET |é | et ele fe) OM Aart WELL 

o 3 mM Zik Note 1 (ins. (Note 2) 

0.0 > 
4. Grout 

Compact to dense, brown, VAS ” ! ” | ! 
silty, fine to coarse SAND, cM mF | some fine gravel to fine | a 1.52 to coarse SAND, some fine ) r 7 
to coarse gravel, some silt 2 |D0 | 6-11-17 Bentonite | 

Clay Seal 
| 

2.44 
w | 8.0 

1 Of 
1& - 3 00 | 11-11-13]18/18, | o| 

| =— 3.81 | F | pt O | | 
me ! pi ane 

@ : __ | oO 
: 4 DO: 19-24-60/18/13) -: \ | 

| Very dense, brown, fine to — | Pop | | coarse SAND, some fine to | a i pe b 
coarse gravel, trace silt to SP — | ! ! | Pea Gravel fine to coarse gravelly, | ! | a 

' fine to coarse SAND, trace ! —— | po 
! Silt, occasional to frequent | ° 00 : e1-71-81 (18/18! fo 6.95 

copples ! P| poi c1.5. 
| | _ |i | | i Pd : | 6 DO 84-100/3" g gd 

| : ff {Sat Pea Gravel | 
| ‘| 8.38 _ — — ae | 27.5 ; ! bo | | Pay | Very dense, brown, fine to | 50 | | | an coarse SAND, some silt, some SM “on 50 - 00/3" 5 > |: 9.39 fine to coarse gravel ; So a 9.39 

30.8 END OF BORING 30.8 
NOTES 

7 

1. Penetration Test - Driving 3" 0.0. sampler with 360 1b. hammer freely “ 
falling 24", (Samples 2 - 7) 4 @ é. Groundwater observation well dry at completion of installation. 7 

- 

Job No._/86085 . Drown dS | we ES Golder Associates “necked tes



COOR. N109170 ft. (N33275m) 5 

£2288410 ft. (£697508m) BORING LOG .G41-N21 SHEET —— OF —=—— 

surrace Evev, 1727.4 ft. (526.50) proyect ____ EXXON CRANDON TAILINGS D AL SYSTEM 

patum _______ USGS MSL sé: STARTED ___I1/27/79 paTE comPLeTep_—_le/1//9 @ 

DRILL RIG Joy 12B DRILLING METHOD... Mud Rotary = 

DEPTH |S i| 6 GROUNDWATER 
_) © re 

METER | DESCRIPTION aj > 1s HAMMER | OBSERVATION 

FEET |@ zy S|2 |e) oceom Zant WELL 

° _ ° 2 r No e in Fj 

0.0 | 

| 1 |AS - 
Compact to very dense, 

brown, fine to coarse SAND, 
some silt, some fine to SP | 

coarse gravel, trace clay to SM " 
fine to coarse GRAVEL and ‘to } 69] 2 [00 | 6-12-57 | 12/18 
fine to coarse SAND, trace SM 
silt, frequent cobbles and | | 

boulders | 

| 

8 ee i | 
5 | h 

| i 
! ; | 

. 22-65-55 |12/18 © 
| ; 
! } | | | 

- 7 
| Very dense, brown, fine to | —_ | | 

coarse SAND, some fine to | 5 ‘DO 14-27-74 12/18 

coarse gravel, some silt to ISP — | 
fine to coarse gravelly, ‘to i | | | 

| fine to coarse SAND, trace ISP — | 
' Silt, occasional to frequent iSM a | 
' cobbles and boulders . , ~ 
: : rat | 6 00 20-57-""qy_4/16 

| ! 

fel 
| gl 7 DO 57-100/3" 4/9 

fe of oi | 

10.36 _ _ | | 

34. CONTINUED | | 

| 

! @ 
786085 , | ils 

Job No.5 ¥}\~ Drawn 
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COOR. N109170 ft. (N33275m) 

E2288410 ft. (£697508m) BORING LOG _G41-N21 SHEET _@ oF _5 

surFAce ELev, 1727.4 ft. (526.50m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum —_ USGS MSL pate starten __11/27/79 — DATE COMPLETED ___I2/1/79 si 
DRILL RIG Joy 12B DRILLING METHOD- Mud Rotary 

DEPTH |°9° alo GROUNDWATER 
METER |. DESCRIPTION ao; x ]e HAMMER J OBSERVATION 

FeeT |é e] eye) e] cceen | ar WELL 
. >| 7421] {(Note 1) Kins. ) 

CONTINU | 

34.0 a oe 

eo 8|D0} 20-26-33/12/14".; | 
| a | 

4 : 

140 A 
-2400,40- 100 4 Grout oY Srtace 

Pal | . very dense, brown, fine to - . | 
coarse SAND, some fine to | 100 Po! ! 
coarse gravel, some silt to | 3" 110 ‘DO O0 es 
fine to coarse gravelly, SP Sa ere 
fine to coarse SAND, trace ito _ a 
silt, occasional to frequent = |Sp- po | og 

© cobbles and boulders ISM | | 8 
| 10 | | | po roa ] 

|b 3" 411 DO} 1110/3" | 3/3 ia, §° 
| Ee 7 Y) , 

| i ror 
| P| pO 

: | fo | 2B: : 

| i -_ poo ) 
| | | | F&F > | 16.76 

! | , oo | 

Td Oe pe 

18.29 |g 0" 113 Do} io0/o" | ovo |r+ | Bentonite 
60.0 | - | +H | Clay Seal : 

| | | Pe : Very dense, brown, clayey rt : 
SILT, some fine to coarse we 

. L- ++ | gravel, trace fine sand to CL bey | 
clayey, silty, fine to coarse +4! ! 
SAND, some fine to coarse gravel 100 114 po 16-47-53 |18/18)+* : 

be! 
od | 

20.88 a _ oo __ oem ing 
Job No.__/86085 , Drawn. jis 
Scale 1"=5' Golder Associates shocked nis



COOR. N109170 ft. (N33275m) : 5 
£2288410 ft. (E697508m) BORING LOG _G41-N21 SHEET 3 oF 

surrace ecev. 1727.4 ft. (526.50m) peoject_ Ss EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

opatum — USGS MSL spate startep 11/27/79 pate comptetep ___12/1/79 ® 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar a 

DEPTH| 9 i} 8 GROUNDWATER 
METER|® DESCRIPTION |< Hammer | OBSERVATION 

reer | e; Ee] e| Aer, [mr] WELL 
° a “ 1(Note 1) ins. 

59 ag CONTINUED S| CONTINUED 

68.5 CO — 

} 75} 15] 00] 15-25-50) 18/18 
Bentonite 
Clay Seal 

Very dense, brown, clayey 
SILT, some fine to coarse ML 
gravel, trace fine sand to CL } 54116 [00 | 18-19-35] 18/18 23.16 
clayey, silty, fine to coarse a | 76.0 
SAND, some fine to coarse reve a: | 

1 
| | solt7 00! 15-22-28) 1e/ia | 

| : ! | at 
| - fo | 

: Yj 

| | | | |= | Pea Gravel © 
; i 4 i O | 

PS : / | 65/18 (00! 25-35-30/ 18/1971 = | 
| | | og | | 

| | i pO! 

| / FLIsypo | Me | 
i 6" e en 61 5/6 | hay | 

| | 5 eS | 
: | _ Po} | 

| CS 28.19 | i | | | 
92.5 mike | ft | 

| '  ~£9"120 DO 187-]08/3"! 9/9 | : | 
| oe ee ee 
' Very dense, brown, fine to lp ! | P| 

coarse SAND, trace fine to cM : | sab 
coarse gravel, trace to | 112 | 29.37 
some silt |to 5 ; ~~ 

ISMPRO6"J21 D0; 112/6 5/6 4 98.0 
| = eS 

Ze caved 
S\N) jMaterial 

31.09 a _ (Z 
02.0 a — 

oy CONTINUED CONTINUED 

786085 , ils Job No.___/90VOI Drawn _ JIS Scale 1"=5 Golder Associates checked 27KE



COOR. N109170 ft. (N33275m) 
E2288410 ft. (£697508m) BORING LOG .G41-N21 SHEET 9 oop _9 

SURFACE ELeV, 1727.4 ft. (526.50m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM ifel. ) —_EAAUN LRANUUN TALLINGS DISPOSAL SYSTEM” 
@ paTuM USGS MSL pate starteo 11/27/79 pare cometeteo__le/1/79 si 

/ DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

DEPTH] $ a| 8 GROUNDWATER METER DESCRIPTION a} \ | Hammer | OBSERVATION a Nt & ed n Ud . FEET | eT eT ele] eee Aare WELL 
° >| 7 {7 "1 (Note 1) ins. 

ay og CONTINUED p CONTINUED 
102.0 a Oo 

2 
IX 
ZK 

> 
: Very dense, brown, fine to Spx 2" 122 00} 54/2" lk phe Zz coarse SAND, trace fine to SM S 

coarse gravel, trace to to z 
some silt 

S 
SM “Ay, 

“N Caved 

> Material 
SN 
ZN © x 
a 

150 | x 
3"123 |DO} 150/3" | 0/3 |X 

NE i . OO. . 

Ne | 
Al> | 
NY. 38.10 K 3 

125.0 > Y 

NYS 

Very dense, brown, fine to 10 > 
coarse SAND, some fine to VSO/3" | 2/3 > 
coarse gravel, trace silt SP A 
to fine to coarse gravelly to oS 
fine to coarse SAND, trace SW “a 
Silt, occasional cobbles IN 

YO 

\ 

s 
Kx 41.45 _ , X — 

@ pe CONTINUED a CONTINUED 

-__ 786085 : jls seule =a" Golder Associates enn cale__ =H 
Checked L4H



COOR. N109170 ft. (N33275m) ‘ 

SURFACE ELEV. 1727.4 ft. (526.50) ppoyect EXXON CRANDON T @ 

DATUM ______USGS MSL sé: star TeD 11/27/79 _ pate compLeteo 12/1/79 __ 

DRILL RIG_____Joy 12B  =———Ssé>RILLING mMETHOD____ Mud Rotary 

3 
DEPTH| 5 <| 93 GROUNDWATER 

METER| © DESCRIPTION a | \ HAMMER OBSERVATION 

FEET |é e{ EIS e] ety |r WELL 
° >; - |(Note 1) fins. | 

CONT INUED 
Oo $2 ® f} a 

136.0 = letavaq 130-2 
200 | Zo 42.21 6" [25 200/6" | 4/6 KK 

Very dense, brown, fine to S| — ~* 

coarse SAND, some fine to Sp \ — 

coarse gravel, trace silt A= 

to fine to coarse gravelly cP QB 9 Caved- 

fine to coarse SAND, trace Zee Material 

silt, occasional cobbles Se, 
4 = 
Ak a. 

XY os 

= 
! CN 45.23 

| 200 | NKR 8.41 @ 
“eu ut 47 ™ \N 

45.8 0° 426 (0 | 00/6" 0 SAR 

150.9 END OF BORING 

NOTES 

1, Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 26) 

2. End of top of protector pipe, 1729.5 ft. (527.15m). 

Table of Water Level Readings by Cate. Readings Indicate Depth Below Ground Surface. 

41.67 
DEPTH (ft.)| 136.2 | 137.8 136.7 136.9 

DATE 3/2/80. | 9/10/ao | S| 3 

41.79 m.79 {41.98 | | 
DEPTH (ft. Co 

Job No. 7860 , jls 

ee 5" Golder Associates se 
ecked .
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COOR. N113755 ft. (N34673m) 6 

£2288760 ft. (£697615m) BORING LOG G4l-Pl6 SHEET __*___ OF _-__ 

suRFACE ELev./588.7 ft. (484.24m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum __USGS MSL ope: starten 4/22/81 pate compreteo__4/27/8! 

DRILL RIG Schramm Rotadrill T64HP DRILLING “METHOD Mud Rotary 

DEPTH] 5 <| 9 GROUNDWATER 
METER | DESCRIPTION ol <a HAMMER OBSERVATION 

' = uu n 5 ; s 

FEET |@ et 2) 8 18) stetn. | are WELL 
an > m z - 

0.0 | 

Compact, light brown, fine to Sp 
medium SAND, trace silt 

Ee Do Hammer _|'¢/18 x ee 59 

| 2.44) Po 
8.0 

Air [2 |00| panner (18/18 
Compact to dense, brown, fine to SM é ct / | 

meidum SAND, some silt to fine to : ! | | 

to coarse SAND, some fine to _ |SP | | | | 
coarse gravel, trace to some : SM | : | | 

@ Silt | P| ) | 
| | : ae 
: i P| : 
| | | | ! 

ty 
. | hir. a+ f—~- oo 

/- 13] 00 Hammer 18/18} .»,/ | 

8 : 
| 2 : 

7.62) 0 | 
25.0 Pod ay 

ol o) 
Dense, brown, fine to coarse Sp 2 | 

gravelly fine to coarse SAND, to oj @ 

trace silt to fine to coarse GP “a > } Grout 

GRAVEL and fine to coarse “el (to surface) 

SAND, trace silt | alood wiven {12/18 > 

5 
Sao! 
Jato 
pe: ‘ 
“Bb 

11.13 oe 4 _______. 19.94 5 

- 36.5 OO 
© CONTINUED CONTINUED 

Job No._/86085 . Drawn SKB 

segie lt = 5 Golder Associates wronned MRE



COOR. N113755 ft. (N34673m) 2 6 
E2288760 ft. (£697615m) BORING LOG G41-P16 _ SHEET __* __ OF __—_ 

suRFAcE ELev.1588.7 ft. (484.24m) ppoyecy EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
patum ___USGS MSL pate starteo 4/22/81 spate compteten 4/27/81 © 
DRILL RIG ochramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH 3 s 3 GROUNDWATER 
METER| © DESCRIPTION oj |e HAMMER OBSERVATION 
FEET |é ae eee a WELL 

” > am Zz 

11.13 a _ CONTINUED a |. CONTINUED 
36.5 + +: Bentonit 

+ + entonite 
Dense, brown, fine to coarse SP vt Clay Seal, , gc gravelly fine to coarse SAND, {to te ag 
trace silt to fine to coarse p iy ey " 
GRAVEL and Fine to coarse - [5] 00! vanfer |18/18 ¥°o, 
SAND, trace silt | | * ry Pea Gravel 

050) . 

3.72, fo 0.0; 44.0 
45.0 ag 7 

| oo) 
| | 103 w 

| ! yore 
/ Po : "oe Pea Gravel 

i 0 Vic». 
' I ir Mo, = 80 © ! 6 | 00! Hammer |18/18;o, 00% & 

| | | od; oo 
“9 a. 

| Aya Vy 

| : pp? 16.46 
| | VOSS 04.0 | | oe Q’o's Pea Gray¢l 45 

| FSFE E SS ES 
+++ .17.68 57.04 

Very dense, red-brown, fine 209 0° 9° pas Gravel 
to coarse SAND, some fine to pn 1900, oO! (to bottom . 10 “97,90, . coarse gravel, some silt, |, 0 AE ° of boring) 
trace clay iy — 9 i [7 fool satmer hae)” 

| 
| 

Air 
21.79 — oo DO} Hammer |18/18 

- 71.5 a cn CONTINUED PEt] @ 
786085 

Job No, —_- = e Drawn SKB Scale 1 = 5 Golder Associates shesvad.MRB



COOR. N113755 ft. (N34673m) 3 6 
£2288760 ft. (£697615m) BORING LOG _G41-P16 SHEET ——_— OF _____ 

SURFACE ELEV. 1588.7 ft. (484.24m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ___USGS MSL opie startep ___ 9/22/81 _ pare compceten___*/27/8} 

DRILL RIG_ochramm Rotadrill TO4HP na ting METHOD Mud Rotary 

g 
DEPTH] '5 $13 GROUNDWATER 
METER| @ DESCRIPTION al |z HAMMER | OBSERVATION 

FEET |¢ a) S12) 21 ccrcm. | art WELL 
n 2 a z - 

21.79 a — CONTINUED > 

71.5 

| 
| 

by 

| Air 
| 9 00 | Hammer | 18/18 

po P| 
| po 

© Very dense, red-brown, fine | ! : 

to coarse SAND, some fine to SM | | 
coarse gravel, some silt, | | ! : 

trace clay | ; | | 

| | 
| | bo 

| Air C 
10 DO; Hammer; 18/1 

| | 

| 
30.18 oo _ : | 

| | 

786085 SKB 
Job No. —_—__— SSS . Drawn __ > 

cose d= 5 Golder Associates cg NRB



COOR. N113755 ft. (N34673m) 
£2288760 ft. (£697615m) BORING LOG _G41-Pl6 sHEET__4 or _6 _ 

SURFACE ELEV. 1588.7 ft. (484.24m)peoject___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 
patum —__USGS MSL pate starteo 4/22/81 pate compretep 4/27/81 
DRILL RIG schramm Rotadrill T64HP pay ing meTHoo____Mud Rotary 

DEPTHS DESCRIPTION a GROUNDWATER 
METER | © os] >]e] | wawmer | OBSERVATION 
FEET |e ete ee) ee ar WELL 

w“” > wm z - 

sta] | __ CONTINUED | 
99.0 

Very dense, red-brown, fine |} al po Air 13/18) 
to coarse SAND, some fine to SM 11{| DO} Hammer | 
coarse gravel, some silt, | | a 
trace clay 

32.00 ee ; - 

105.0 ee 

| 
12! Do ar 18/18 | : Hammer to) 

| @ 

: : 
| | 

Very dense, brown, fine to .. | | | | 
coarse SAND, some fine to int | | | 
coarse gravel, trace to some | | 
silt | — ee ! 

| ! Air 
| ! 13} DO} Hammer Oe 

yo 

=| 14 od Hamer {18/18 14 0G Hammer | 18/18 

40.84 oe 

134.0) CONTINUED | 6 
Job No.__/86085 . SKB scole 1" = 5" Golder Associates oy MRB 
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COOR. N113755 ft. (N34673m) 5 6 

E2288760 ft. (E697615m) BORING LOG G41-P16 SHEET —~—_. OF ——__ 

e surFAce ELev, 1588.7 ft. (484.24m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

: patum _._USGS MSL_——————__opatie Star ten 4/22/81 spate compreteo___4/27/81 Ss 

DRILL RIG Schramm Rotadril] T64HP ORILLING METHOD Mud Rotary 

a] 
DEPTH S 5 S GROUNDWATER 

METER | ™ DESCRIPTION aoiwle HAMMER | OBSERVATION 

—__—— | & WJ n D w . 

FEET |e a) S (2) 2) cee ow. ant WELL 
” > qa z - 

so.a4{ | _—_CONTINUED. a 
134.0 oO | 

. | 
Very dense, brown, fine to Ep | 

coarse SAND, some fine to M 

coarse gravel, trace to some | 

| suit | 15 DO | Hammer |18/18 eee 
1 | | 
S| ! 

44.20 oe i | 
145.0 | po 

| i ! 

e Pp 7 P| 
| | || | 

| Very dense, brown, fine to | he | Air 
coarse SAND, some fine to SM 16 PO Hammer _| 6/18 
coarse gravel, some silt, | | | | | 

trace clay, occasional cobbles ! | 

| : 
| i | 

i | | 

Thi oy 
| : | | : P| 

48.46 oo : | ! 

159.0 | | 
CONTINUED _ ! : 

Job No. _ 186085 : Drawn SKB 

| it oo ' 
~~ MRB | es LE Golder Associates veeued



COOR. N113755 ft. (N34673m) 6 P 

2288760 ft. (£697615m) BORING LOG G41-P16 _ sHeeT_6 or __6 _ 

surFace eLev. 1588.7 ft. (484.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _ pate starten 4/22/81 sare compLtetep___4/27/81 ® 

DRILL rig Schramm Rotadrill T64HP priting metHop Mud Rotary 

(3) + SAMP_ES ! 
DEPTH| 9 =| 3 . | GROUNDWATER 

a DESCRIPTION of =| | cauuce =—s«*«‘S;SC(i«‘«é SERVATION 
: wl etalu: s.cws 7ECY | 

Feet | ‘[etafee ee er 
. | : 

48.46 a © CONTINUED a po : - 
159.0 ] a | | 

Very dense, brown, fine to [thir 
coarse SAND, some fine to = 17; DO! yammer 12/18! 
coarse gravel, some silt, SM Pe 
trace clay, occasional cobbles | | | : 

50.29 
165.0 

| | 

Hard, brown, CLAY, some green | 
weathered rock fragments | | 
(weathered metavolcanic tuff) Air 

| || 18: DO! Hammer [18/18 
| | 

: ; | | ® 
53.34| | : | 
175.0 | i 

| | 
Hard, red, CLAY, some green | | 
weathered rock fragments | | 
(weathered metavolcanic tuff) | [Air 

| | \Hammer 
55.17 191 DO] «= ~————«*412/12 
181.0 

END OF BORING 

NOTES 

1. Elevation of top of protector pipe, 1592.4 ft. (485.63m). 

poate sf 6/iover | pO 
| DEPTH (m) [| 1.80 [ pO 
DEPTH (ft.)| 5.9 _ po 

Job No, — a — Golder Associates Drawn 2 ——— 
Scale |" = 9 checked RB | 
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COOR. N111645 ft. (N34030m) 1 or 5 
E2288825 ft. (£697635m) BORING LOG _641-P18 SHEET ——____ OF —_~__ 

SURFACE ELeV 1588.9 ft. (484.29m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© DATUM USGS MSL DATE STARTED __3/6/79 DATE COMPLETED ____ 3/27/79 ss |’ 

pritLRig___—S YOY *12B)ogittinc MeTHop____—S—s Mud Rotary 

DEPTH | 5 <{| 9° GROUNDWATER 
a! DESCRIPTION oti le HAMMER OBSERVATION . 

ud ” lJ REC. METER | TE] E)s| BSS poe] weu 
° (Note 1) ins. 

0,341 | Topsoil and rootmt ss | 4p D0} 1-2-2 [18/12 3/79 
1.1 Very loose, red-brown to brown, of | oy 4/1977 ___0.55 

Silty fine SAND, some organic  |SM x 7.8 
O.9l) | matter 
3.0 

44 2 |D0 2-2-2 18/18 

213/00} 2-1-1 {18/13 
Very loose, brown to red- | 
brown SILT, some to trace ML | | | 
clay, trace fine sand | : ! ! 

! oo : 

| f 244 00: T-1-1) 113/18) 
: re | | 
: a ! ! 
3 pS P| blew aa tom : 2/500) 1-1-1 118/18) . 

| P| | 

Eo 
| | 6 DO | 2-2-1] |18/18 

8.23 ee ae TE eee 

27.0 | | | 
J | . 

- Compact to very dense, red- | | 
brown, fine to coarse SAND, i 
some fine gravel, some silt, m 337 po 8-18-15 18/13] 
trace clay 

| 
NO |39-11-5 | 3/18 

28 _ oe 4~ TS 
@ CONTINUED 

ils ° Job No.__/86085 ° Drawn _____. J. 2 

Scale =D Golder Associates Checked. AD



COOR. N111645 ft. (N34030m) | | , 
E2288825 ft. (£697635m) BORING LOG .G41-P18 | SHEET © __ OF _2__ 

SURFACE ELEV. 1588.9 ft. (484.29m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum USGS MSL pate starten 3/6/79 spate compLETED 3/27/79 

DRILL RIG Joy 12B DRILLING METHOD___——s—O—C Mud, ROtcry 

DEPTH |. < 8 GROUNDWATER 
METER a DESCRIPTION 2 \J« HAMMER | OBSERVATION . 0) J . 

Feet |é ESI E ES) cteem | art WELL 
: a Sjayz |r (Note 1) (ins. | 

1.23, | CONTINUED 
37.0 

15 So 3-/-8 3/18 

Compact to very dense, red- 
brown, fine to coarse SAND, cM 

Some fine gravel, some silt, 
trace clay tof 

60 T 25-27-33118/18 

| fisol | | ! 
10" | 

| vee he 
- | Po INQ ‘2an_an. LQQ 
a Be ein DO 30-807 gn 10/16 @ 

LLL 
Very dense, red-brown, fine Sp 139 fiz 00 | ore 18/18 
to coarse SAND and fine to er | | 

| coarse GRAVEL, trace silt | | | 

! | 
F | Boulders noted at 51.5'-53.0! : 

| and 98.9°-59.5 | 134]13 D0 12-24-110} 1/18 
| _ ——f-— ee poo 

| | | 

oT dy | 

55 114 DO | cocooces 9/18 

a 
CONTINUED ; | | 

Job No. 786085 . Drawn LS 

Scale TD) Golder Associates Checked AEE



COOR. N111645 ft. (N34030m) | 3 5 E2288825 ft. (£697635m) BORING LOG _G41-P13 SHEET ——__ OF __~_ 
SURFACE ELEV, 1988.9 ft. (484.29m) project. EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ DATUM __ USGS MSL pate starten___ 3/6/79 pare competeo 3/27/79 
| DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DEPTH a 5 +18 GROUNDWATER 
METER | DESCRIPTION a] ~* HAMMER OBSERVATION FEET |# =|: w} BLows = |RECy’ WELL ~ >| 3 a PER GIN, ° 3 | @ © (Note 1) (ins. 
00.88l | CONTINUED 

68.5 Very dense. redehraun fina y aense, red-brown, fine SP +_—_———-— to coarse GRAVEL and fine to SM} => — | a 
coarse SAND, trace silt 92 {15 21-37-55 2/13) : 

72.0 So 
160 ce 10" eo 

| < QO] 4. | Grout 16 |DO 137-60- 12/14 | 
P| 0 37-60- iH f < (to surface) 

Very dense, red-brown to yo 
light brown, fine to coarse SM iS 

| SAND, some fine to coarse | —_ 3 
gravel, some silt : os eapunen nema | ! : | | fl49 17 DO 33-59-90)18/18)°  @- @ a 

: ! Po v. 
. | 3 | 2 | GB 

| - J | ot g : — psy 
; ! 96 413 ‘DO 47-56-100'18/19) a Boring abandoned at 90.0' -  F- rete nd 

because of uncontrollable | . | 8. 
caving. Relocated hole 5' to | | | po | the south. See notes 2 and 5. We | | Io! 27.43 — ll lt CU | foam — | nu’ nyo... oO 90.0} | ! 2,00) 39-77/3" 1 OL9 8 & 

| _ | Lar 28.04 | ji Ll. 5 | : ! ti 6! Bentonite 92.0 
| | ! Hy Clay Seal 

Very dense, red-brown, fine | | | an 2 28 .96 to coarse gravelly, fine to | | Do 95.0 coarse SAND, some silt, | 190 {20 00 63-30-110 Mgt | 
trace clay to fine to coarse ISM ro , bg Pea 
SAND, some silt, trace fine | | | yj, Gravel 
gravel, trace clay, Frequent | | boulders { 0: | __.. 30.48 anne 182]21 {DO | 68-120 8 lee I pea 

| ‘> —! Gravel 31.39 | | _ | eit 
@ 103.9 CONTINUED | | CONTINUED 

__ 186085 . Drawn ____. JI Seale 1=5* Golder Associates  Checuca



COOR. N111645 ft. (N34030m) 4 5 

2288825 ft. (£697635m) BORING LOG G41-P18 SHEET _+__ OF _?__ 

surrace evev. 1588.9 ft. (484.29m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM ® 

patum ____ USGS OMSL sDaATE STARTED 3/6/79 DATE COMPETED 3/27/79 , 

DRILL RIG Joy 128 DRILLING METHOD. Mud Rotary = . 

DEPTH 3 | 5 
5 <| 3 GROUNDWATER 

METER |@ DESCRIPTION a} HAMMER OBSERVATION 

FEET |% | 2 wp BLOWS art WELL 
>» . 

b S| a + | (Note 1) l(ins. 

tay aol CONT INUED a CONTINUED 

103.0 . ; _— | 

| Very dense, red-brown, fine » ‘- Pea Gravel 

to coarse gravelly, fine to 7 |, pa (to bottom 
coarse SAND, some-silt, I: oa. of boring) 
trace clay to fine to coarse SM Hey 

SAND, some silt, trace fine Ona | 

gravel , trace clay» frequent Sh 8 
oulders | oe 

a whee eee ei ee ee hee 4 = 

-40- dD obe, ~U 
33.99 | 8022 POY 24-40-90) O/ TG M0 
111.5 PP | 

| | = oa 

ie © 
Very dense, brown to red- : 7 p07 
brown SAND, GRAVEL and’ BOULDERS, i ! po TF 
(Unable to sample, unable ! | | Y — 

| to advance hole beyond 130'. | | | Po 
| See notes for details. ) : | | : OF 

| Joo 7 

| | pS 

| P| | Pe: —_ 
| I Ps 88.10 

: | 125.C 
| | | (Note 3) 

! | 
| ! : 
| ! . 
{ | 

39.62 ee io 

130.0 
END OF BORING | 

(See sheet 5 for notes) 

786085 jls Job No... A PV Drawn ___.. wt > 
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COOR. N111645 ft. (N34030m : 
E2288825 ft. (£697635m) BORING LOG _G41-P18 SHEET___9 >F __9 

SURFACE ELEV.1588.9 ft. (484,29m) provect ___EXXON CRANDON TA ee 

@ paTUM ______USGS MSL sé ATED STARTED 3/6/79 spa TE COMPLETED 3/27/79 ' 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar a 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
falling 20". (All samples) 

2. Original borehole was abandoned and grouted due to uncontrollable caving. 
Abandoned borehole is 90 ft. deep and is 5 ft. to the south of the 
coordinates listed. 

3. Lost 100 gallons of drilling mud in two hours below 125 ft. 

4, Sample at 120 ft. depth could not be obtained due to caving of the bore- 
hole and to sand running up the casing above 120 ft. Due to the difficulty 

: of advancing the borehole to 130 ft., the borehole was abandoned. 

5. Soil samples 1 to 20 were obtained in the original borehole. Samples 
21 and 22 were obtained in the relocated hole. 

6. . Elevation of top of protector pipe, 1591.5 ft. (485.09). 

Table of Water Level Readings by Cate. Feadings Indicate Cepth 3elow Ground Surface. 

-  [DEpTH (m) [0.55 [0.43 | 0.49 | 0.49 | 0.49] 0.52 

DAT 8/2/80 | 8/9/80 | 8/16/80 | 8/22/80 | 9/2/80 [9/10/80 |... 
|DEPTH (m) | 0.55 | 0.55 [| o.58 | o.58 | 0.58 | 0.61 | 
[DEPTH (ft.)] 2.8 [| 1.8 [19 [ 1.9 [| 19 [| 20 | 

786085 | . jls._ Job No. —T=5 Drawn 

Scale FD Golder Associates checked _A2F___.



COOR. NI1I1390 ft. (N33952m 1 3 

SURFACE ELEV. 1089.1 ft, (484.34m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM © 

DATUM USG M DATE STARTED 3/29/79 DATE COMPETED 3/29/79 

DRILL RIG. COCME-450 iting METHOD. Mud Rotary 

ZT. DEPTH 3 i] 8 GROUNDWATER 
METER | DESCRIPTION a} < HAMMER | OBSERVATION 
FEET |& eT SE |e! cere | art WELL 

0 >| 2 - 1(Note 1) (ins. (Note 2) 
0 Very loose, dark brown ROOT 3h bol aera | -¥ S/12//d Lt... pod MAT, SILT and SAND PT | 34 -é-1 | 6/18) “= 0.9 

2.0 fe 

Loose to compact, red-brown, SP 
. fine to medium SAND, trace SM 

silt 22 | 2 po | 6-9-13 j10/12 

11.0 | 

p 
i . | | ; | ___t : 

| Soft to firm, lignt brown : 410 Push | " 
| SILT, some to trace clay, ML — Po 
| trace fine sand : DS : - ! Sush loan. 1 : | oS (Epes | r foe . enn A 3 

| 6;T0} Push 24/24. 4 Grout 
| bo poe ofp |S P (to surface) 

. 2 
[DS tee. 
| . On: . 

| FO | : he | | 

fp , | 2 OY i / 100 | 2-2-2 en os) ee 
| i D 
| (pl 8.34, | _ | oa _ 

29.0 
| J CONTINUED | CONTINUED 

| 

786085 . | | i] Job No.___ /O0U0) Drawn J TS 
Scale '=5' Golder Associates Checked. Leo ee



COOR. NIT1390 ft. (N33952m 
E2288820 ft. (£697634m) pBoRING LOG _G4l-P1ap SHEET ___2_ of _3 

surrace ELev, 1989.1 ft. (484.34m) proyect ___EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

®@ patum ________USGS_MSL___sopate: startep 3/29/79 spate comperen __ 3/49/79 

ORILL RIG______——SCME-45 —sopitLING METHOD Mud Rotary 

DEPTN =| 8 : GROUNDWATER 
METER a. DESCRIPTION 2 ~ oe HAMMER REC OBSERVATION 

FeeT | e1 2138/2] teem | “art WELL 
o 3] @}]Zz)F (Note 1) (ins. 

ato ome |e 29.0 OO Oe ba Grout =—s—s 9. 14 
Soft to firm, light brown Bf 3/D0] 3-4-4 | 1o/Tdea . 30.0 
SILT, some to trace clay, ML} rm «ftir Bentonite 
trace fine sand +d, Clay Seal | 

2 ne ~ 2 0 
33.5 a NO Pea Gravel 33.0 

Poop 
22 0 6-12-10 | 8/1 “sy 35.0 _ StI Dd | 

’ ee 

>. Pea Gravel : 
, ; OI 

Compact, light brown, fine eae 

to coarse SAND, some silt, yon pf oN 19-19 
trace fine gravel, trace clay | 22]10'00: 7-38-14 | INGE 50. 

| | — i KON : 
© : : | => oN SS Caved 

13. 36 : : : | <Eé a Material : 
ptt ene 

(Nota 3° 
44.9 END DF BORING 

| NOTES . 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 1-3 and 7-10) ° 

Penetration Test - 2" 0.D. sampler pushed with drilling rig. (Sample 5) - 
2. Water ponded on ground surface, 3/29/79. . 
3. PERMEABILITY TEST NUMBER 1 . 

Drove 3" casing from 41.0' to 44.5', leaving top of casing 5.5' 7 
above ground. ; 
Cleaned hole to 44.3' (0.2' above bottom of casing) with water. 4 
Performed falling head permeability test. : 

Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 5 
0.25 0.02 15.0 0.63 
0.50 0.04 20.0 0.75 | 
1.0 0.08 25.0 0.92 
2.0 0.13 30.0 0.96 
5.0 0.33 35.0 1.00 

10.0 0.50 

Sand ran up casing 5.0' to 39.5' during permeability test. 

| 786085 : Drown 2 JS 

seolets5" Golder Associates chenked LL3 en



COOR. N111390 ft. (N33952m) 
£2288820 ft. (€697634m) BORING LOG _c4l-PlaR SHEET 3. or 3 

surrace eLev, 1589.1 ft. (484.34m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 
oaTum —_ USGS MSL pate startep 3/29/79 pare COMPLETED 3/29/79 | 
onic iG ME-45 at ting wetHoo__Mud Rotary 

NOTES (continued) 

4. Elevation of top of protector pipe, 1591.3 ft. (485.02m). 

| | 

Table of Water Level Readings by Zate. readings Indicate Cepth Below Ground Surface. 

Lf2/80 | 2/13/30 | 5/17/80 | 7/9/80 | 7/17/80 | 7/25/80 | SROZEN | FROZEN | -0.18 | -0.06 [| 0.00. | 0.00 | DEPTH (ft. FROZEN | FROZEN -9.6 =| -0.2 | 0.0  #| 007 

s/ava0 | 3716730 | 3/20/80 
)}  [oeptH (mf 2.00 Tos Pg ng 

0.0 1 Ob 5 93 | on Toor ff 0o3 | 

786085 . JEF Job No. 4EVUY¥ey 
Drawn Ver . Scale. 1"=5' Golder Associates checked beh



COOR. N107550 ft. (N32781m) 
E2288660 ft. (E697584m) BORING LOG _G41-P24 sHeeT_!_ or I 

@ SURFACE ELEV, 1682.0 ft. (512.66m) project EXXON CRANDON TAILINGS DISPOSAL SY 
paTUM —_____ USGS MSL pate startep 12/11/79 spate compcetep 12/20 
oritL RiG___Drilltech D40K_ so paititing METHOD Mud Rotar 

DEPTH | di} GROUNDWATER. a DESCRIPTION ol~fe HAMMER OBSERVATION METER e uw 3 a Wy BLOWS EO FEET |¢ S19 )35) 8] rerem | “art WELL bs ~{| 772) |(Note 1) (ins. 

9-0 ett tT. Compact, brown, fine to medium 
SAND and organic SILT to =| lipid - | - | 
fine to coarse SAND, some SM 
fine to coarse gravel, some ) | (Note 2) ed | tlt [ep 

6.0 OO | 

Air 
, 3 |D0 | Hamme 0/6 Compact to dense, brown, fine fe] | eee 

to coarse SAND, some fine to 
coarse gravel, trace to some SP 
silt to fine to coarse SM 

© gravelly, fine to coarse SAND, 
trace to some silt, frequent | AG | cobbles a 4 DO} uonmer | 3/18 

| Air | 
| :>-Hammer 

- [5 00;*s fai 0. 86 — OO etet—esesFsSsSsSF 
Ce. 

Air 
Hammer Dense to very dense, brown, [6A ‘DO 

fine to coarse SAND, some fine 6B bolo» 
to coarse gravel, some silt SM {68 0 “a 10/10 
to fine to coarse gravelly, Hammer | 
fine to coarse SAND, some 
Silt, occasional cobbles 

[= [7 po Age [Te715 
10.34 oe 
Pp CONTINUED 

Job No.._ 4OUV0D Drawn JS Soule 1N=5' Golder Associates checked CK



COOR. N107550 ft. (N32781m) > 1 
F2288660 ft. (E697584m) BORING LOG G4] -P24 SHEET © OF ___-— | 

SURFACE evev, 1682.0 ft. (512.66m) PROJECT EXXON CRANDON TA @ 

patum ________ USGS MSL_sépatte: starteo __l2/11/79 DATE COMPLETED 12/20/79 

ORILL RIG Drilltech D40K DRILLING METHOD Mud Rotary 

DEPTH 6 a 3 GROUNDWATER 

a. DESCRIPTION al vie HAMMER OBSERVATION 
METER | & z~|2jolwi{ sows j|ReCK WELL 
FEET |& =} 93/3 | 2%] Pere. vy 

° >| 7 {7 4" |(Note 1 ins. } 

4.0 
3 Dense to very dense, brown, fe 4 8 00 | _Hammer 2/0 4 

fine to coarse SAND, some fine | 
to coarse gravel, some silt SM 
to fine to coarse gravelly, 

fine to coarse SAND, Some Mir 

silt, occasional cobbles —Hammer 

Boulder noted at 37.5'-38.5' }- | 9/D0} S|, 12/12 

12.95 
42.5 

(Note 3) 

Air 
— Hammer 

F | | 

P| @ 
' Very dense light brown to | . Ni | | 

| brown, fine to coarse SAND, i | iammer | | 
- some fine to coarse gravel, 1 oP = 
' trace silt to fine to coarse ‘to | - {11 (00 V2/2 

| sandy fine to coarse GRAVEL, GP 

' trace silt, frequent cobbles | - 
| 
| Air | 

12 {D0} Hammer | 2/3 | 
| eT ..-..___ 

_ Boulder noted at 44.5'-45.5' | : 

| 

| Air 
— Hammer 

P- [13 DO; sO 9/9 

La 14 Hammer | 6/7 
Lf 

20.42 ee 

ay CONTINUED - 

786085 . ils 
Job No.__/90V5) D — JIS 
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| COOR. N107550 ft. (N32781m) 3 1 

E2288660 ft. (£697584m) BORING LOG —_G41-P24 SHEET __° OF __ 

sureace ELEV. 1682.0 ft. (512.66) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

® DATUM USGS MSL DATE STARTED 12/11/79 DATE compLeTeo —_l2/20//9  __ |’ 

pricL RiG____Drilltech D40K__ priLLinG METHOD Mud Rotar a 

DEPTH S 4 S GROUNDWATER 

METER I~ DESCRIPTION ol>1¢ HAMMER | OBSERVATION 

FEET |# | SE] 2) etn fa WELL 
: >{| 7} 1" [(Note 1) Lins.) 

00.43 CONTINUED Si 
67.0 

Air be 
15 ;D0! Hammer | 4/6)" : 

Very dense, light brown to Fe 

brown, fine to coarse SAND, * 

| some fine to coarse gravel, Sp a 

trace silt to fine to coarse to 7 

sandy fine to coarse GRAVEL, GP Ni OS 

trace silt, frequent cobbles 16 uammer | 6/7 |°.- 
fj Grout 

| _ . (to surface) 
— | 

Be | | Air ro @ 

| Hammer 7 3! 

@ 
17 :DO| 7/130 OS | 

| ; | 1A A | 
25.15 . Lo PA 
82.5 

| | | | by Bo 

Very dense, red-brown, silty, | | | Air 8 | 

fine to coarse SAND, some SM _- Hammer 4.4 | 

fine to coarse gravel | |} - 118 D0 | ‘ 12/12 12) 
| de 

j : 
in : | 

| Air a 2 . 

Very d light brown t — Hammer 5 cr 
ery dense, i1g rown to | 9/12 +: N 27.65 0 

brown, fine to medium SAND, cp a mt js ote | =90.7 1/10/80 

trace silt to fine to coarse a + Bentonite 

gravelly, fine to coarse im Clay Seal 

SAND, occasional cobbles Air ta 
—Hammer by . 28.96 

eo pots arial) 25. 
‘2; Pea Gravel 
o | | 

30.1 _ _ ee 
0 

a} CONTINUED : | CONT INUED | 

786085 ; ils 
Job No. 

Drawn JJ'S 
—Tsur I? scale Golder Associates sed KE



COOR. N107550 ft. (N32781m) | 
E2288660 ft. (E697584m) BORING LOG .G41-P24 sHEET_4 og ___ I 

SURFACE ELEV. 1682.0 ft. (512.66m) ppojecr EXXON CRANDON TAILINGS DISP 

DATUM —______USGS MSL pate startep 12/11/79 pare compceteo__l2/20/79 @ 
onicc rig___Drilltech D40K pai iing METHOD_____ Mud Rotary 

DEPTH | =| 8 GROUNDWATER z DESCRIPTION o c tw HAMMER OBSERVATION METER |, ~| 21a ]w] stows REC /’ WELL FEET fs > g =i} 21] PER GIN. ATT. 
. >| 7 |=} "1 (Note 1) ins. 

30.18 CONTINUED Sy CONTINUED 30.18 | _ _ 7 Air _ — 99.0 
—Hammer ay 

-- {2ijpo] sf ayia 7 = | Pea Gravel 
2p WN 

| 35) 
Air 2a 103.0 

= Hammer |= 

= [22|00] “| 10/194» 4 7 Pea Gravel 
oe 
a) 

a a : 
5 2% 

3 No 
Oy 

ay 
ree 

| 
i >* ! 

Very dense, light brown to | oT 1 34.44 ® 
brown, fine to medium SAND, SP | . 2 7 11370 
trace silt to fine to coarse jm Air moe 
gravelly, fine to coarse : Hammer ot | 

| SAND, occasional cobbles ; | - [23/p0] s 12/12 —°. - ‘Pea Gravel 
| | | »> *  ? (to bottom | | : : | - 6 * Of boring) 

es 
Th 

! | | Air | 
| Hammer | 

| - [24 (DO 6/9 

| 

4 () {| _ _ _ 

ae CONTINUED e 

786085 | ils Job No, /O0V0) . Drawn JIS Scale. 1=5" Golder Associates ce a



COOR. N107550 ft. (N32781m) 5 1] 
E2288660 ft. (£697584m) BORING LOG _G41-P24 SHEET_Y oF 1! 

SURFACE ELEV. 1682.0 ft. (512.66m) peo ject EXXON CRANDON TAILIN 

@ DATUM —______ USGS MSI pate startep 12/11/79 spate compLeteo 12/20/79 ! 
onitL Rig_____Drilitech D40K  pawting meTHop____—— Mud Rotary 

DEPTH | $ 18 GROUNDWATER METER |” DESCRIPTION al le HAMMER | OBSERVATION 
FEET |& EY a) E)e) cerom | “Ar WELL 

° ~ ETI] (Note 1) ins. 
10.54, CONTINUED 
133.0 

Air 
Very dense, light brown to '—Hammer 
borwn, fine to medium SAND, SP4 - [25 /po! | 2/14 
trace silt to fine to coarse SM ! 
gravelly, fine to coarse | | 
SAND, occasional cobbles 

43.4 | | | : 
142. P| 

| | Air 
-- |{264D0; Hammer | 0/4 

© Very dense, light brown, SW- Po | 
fine to coarse gravelly, fine ‘SM i | | 
to coarse SAND, some silt ! ( Air | 

| '__Hammer | | 
| - |268D0' © 18/12 

| po | : pg 
p | 47.24 Po | : 

155.0 | : | 

| | 
Very dense, light brown to | | | } 
brown, fine to coarse SAND, /9P ? ons | 
some fine gravel, trace : | _ Hammer 
Silt to fine to coarse sandy, to [27 OTN 
fine to coarse GRAVEL, trace GP | [ 
Silt, occasional cobbles 

50.24 _ _ | | 
Py CONTINUED : 

Job No._/86085 ° Drawn _jls seule "25° Golder Associates checked KR?



COOR. N107550 ft. (N32781m) 6 1] 

F2288660 ft. (£697584m) BORING LOG .G41-P24 SHEET _-____ OF __-_ 

surrace evev, 1082.0 ft. (512.66M) ppoyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

patum _______ USGS MSL sop: starTED _!@/11/79 pate compLeten 12/20/79 

orict RIG___Drilltech D40K ss prRLLING =METHOD Mud Rot 

DEPTH |6 2 3 GROUNDWATER 
a DESCRIPTION u OBSERVATION 

METER | Slalu HAMMER | REC. 
Feet | ELS] E |e) verem | ar et 

” >] 7124)" (Note 1) fins. 

50 od CONTINUED S| 
165.0 in 

Air 

Very d light brown t Hamer 
brown, fine to coarse SAND, SP = D0 | / 

some fine gravel, trace 
Silt to fine to coarse sandy, /to 
fine to coarse GRAVEL, trace GP 

Silt, occasional cobbles 

| 

| Air @ 
|, -Hammer 

P= j29fpo;s | 5/12 
| | 

: : 56.39 | 
185.0 7 | | 

S| 
| | 

| Very dense, light brown, fine 
| to coarse SAND, trace fine SP Air 

gravel, trace silt —Hammer 
fool. ayia 

59.44 Ol 
195.0 

Very dense, red-brown, fine 
to coarse SAND, some silt, SM 

trace fine gravel, trace clay 
60.65 ee 

ey CONTINUED e 

786085 | ils : Job No. A OV YOY | Drawn scale 15! Golder Associates snocked CK



COOR. N107550 ft. (N32781m) , 1 
E2288660 ft. (£697584m) BORING LOG _G41-P24 SHEET “sd OF LLL 

SURFACE ecey, 1682.0 ft. (512.66m) peo ject EXXON CRANDON TAILINGS D 

© -patum —____ USGS MSL_ spate startep 12/11/79 DATE COMPLETED __12/20 ! 

prict rig____Drilltech D40K es prittinc MetHoo_____—Mud Rotary 

DEPTH |S a} s GROUNDWATER 
| a. DESCRIPTION of vie HAMMER OBSERVATION 

METER | & ~|$j]a]uj sows |RECY WELL 
FEET a z Qo7z; 2 PER 6IN. 

O 2121+ | (note in 

II.U 31 |D0 | Hammer | 5/5 
ee eee ee eee 

Very dense, red-brown, fine 

to coarse SAND, some silt, SM 

trace fine gravel, trace clay 

Air 
| 32 |\DO0| Hammer | 2/2 

| 

@ 64.77 | ed | 
| 
| | 

| | ! 

P| 
Very dense, light brown to Sp po ; | 
brown, fine to medium SAND, a : Wa or | 
trace to some silt PTO TOT 

| | | 

Air | 
Hammer | 

- [34|pol s 110/13 
| 
| 

71.0 oo | 
@ ey CONTINUED 

786085 . jls 
Job No. —_-_~— ~=7___— Drawn | ig 15 Golder Associates cpecucg. BE



COOR. N107550 ft. (N32781m) 

surFAace ELev. 1682.0 ft. (512.66M)pRoyecr___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum _____ USGS MSL spa: STARTED 12/11/79 DATE COMPLETED ___1 2/20/79 
oritt RiG___Drilltech D40K _ prRiLLING METHOD Mud Rotar 

DEPTH |9 i] 9 GROUNDWATER 
METER - DESCRIPTION olf] HAMMER | OBSERVATION 

° ” | 7 |" | (Note 1) Kins. 
11.028 CONTINUED | 

- 233.0 L 

~ Very dense, light brown to 
: brown, fine to medium SAND, 
° trace to some silt 

, 35 [00 | anmer |18/18 - |= [35 [po | Hamme 18/18 

- 74.68 | 
245.0 ! : e 

. | ny pf 
- | | a 

| Very dense, light brown, fine /- [36 Ip0] uot. 115/15 
- | SAND, trace silt to fine to SP 
: medium SAND, trace silt | | 

: | | | | | 
- | | | 
- | 

Alr )- [37 DO) rr. (18/18 

80.7 

265.( ery dense, light brown to Sp 
brown, fine to coarse SAND, 
some fine gravel, trace silt to {to 
fine to coarse gravelly, fine taSP 

81.84 coarse SAND, trace silt __ M © - 268.54 | CONTINUED S| 
Job No.__/86085 ‘ Drawn —_jis Sege 15 Golder Associates Checked _ LF



COOR. N107550 ft. (N32781m) 
g 1] 

SURFACE ELEV._ 1682.0 ft. 012.66m)ppoyect EXXON CRANDON TAILINGS D 

@ paTtum —____ USGS MSL pate startep 12/11/79 pate compreteg 12/20/79 ! 
pric RiG__Drilitech D40K_ prittine METHOD Mud Rotar ee 

DEPTH |6 - 3 GROUNDWATER METER {© DESCRIPTION a | ~ HAMMER | OBSERVATION - = n . \ Feet |é SS] 3/£) cee | “arr “ ” >} 2% - | (Note 1 ins. 
31. d| CONTINUED a 
268.5 

Air a | Peper 
| 

Very dense, light brown to Sp | 
) brown, fine to coarse SAND, ¢ | 

some fine gravel, trace silt Sp ! 
| to fine to coarse gravelly, SM | 

fine to coarse SAND, trace | | 
silt ; | | 7 

I. | | 
- 139 ‘DO: Hamber 18/18! 

© Li | 7 
| | | 
| : : 
! pO 

_ | ! 
} | | | : | po 

! | . 
bo | : 
P| , 
| : 

}- [40 Do] y Air 713/76) 
| 

| P| 
| | 89.92 : | 

295.0 ! | 
Very dense, brown, fine to ! 
coarse SAND, some fine to | | | 
coarse gravel, trace silt, cM | : 
trace clay to fine to coarse | | | GRAVEL and fine to coarse SAND, = s 
some silt, trace clay }- #41 po gore | 8/15! 

| ! 92.35 oe : | eee 
786085 : 0 jis HOR NO. veg Golder Associates en | Scale 

Checked PAS



COOR. N107550 ft. (N32781m) 10 1 

F2288660 ft. (£697584m) BORING LOG .G41-P24 SHEET _____. OF ____ 

suRFACE ELEV. 1682.0 ft. (512.66) project ___ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

patum _________USGS MSL___ spate starten 12/11/79 sate compteteo__12/20/79 _ © 

oritt rig___Drilltech D40K__ priLLinc METHOD Mud Rotar 

DEPTH| © 118 GROUNDWATER 
METER| DESCRIPTION a | ~ HAMMER | OBSERVATION 

” >; % “{(Note 1) Kins. } 

Sap ae CONTINUED S aay | __SONTINUED 
303.0 

Very dense, brown, fine to 
coarse SAND, some fine to , 
coarse gravel, trace silt, SM 
trace clay to fine to coarse 
GRAVEL and fine to coarse SAND, 
some silt, trace cla Ai 5 Y [= [42/00] vanher [18/18 

96.62 | | © 
317.0 | | 

Loe | | 
be as oo uiiher | 0/7 | 

| TF 
: | | | ! | 

Gray-green highly weathered | | | 
to weathered, metavolcanic i | 

| TUFF | 
! 

| | 
! | 

ef | 
| 

Air 
4-7 |44 D0] Hammer | 1/1 | 

101.80 a a | 

334.0 CONTINUED | | 

786085 . — jis Job No.4 ¥¥OY Drawn 

seste 125 Golder Associates shocked 4B



Cm 

COOR. N107550 ft. (N32781m) 

F2288660 ft. (£697584m) BORING LOG _G41-P24 sHeeT 11 _ of Lt _ 

© surrace ELev, 1682.0 ft. (512.66m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM __ USGS MSL pate starteo 2/11/79 pate compLeteo 12/20/79 si 

ORILL RIG___Drilltech D40K___ priLLING METHOD 

DEPTH |g a| e GROUNDWATER 
DESCRIPTION ~ 

METER | \ 21 3/8). “slows |recy OBSERVATION 
FEET |& eyo] 2/2] cer on. ATT. WELL 

° >{ 2 }]721]° |(Note 1) j(ins. 

rors | CONTINUED _ 
fj @ 

Gray-green, highly weathered 

to weathered metavolcanic TUFF 

| 
HX 0 

| 45 oe _ a | 

| 

05.16 | | | 

4 
389.0 END OF BORING 

© NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. 

(Samples 3 - 44) 
- 

2. Soil samples 1 and 2 were obtained from the walls of the drilling 

| mud pit. 

3. Could not extract 40 ft. of 6" casing. Abandoned casing from 

3.0 ft. to 43.0 ft. 

4. levation of top of protector pipe, 1684.4 ft. (513.40). 

Table of Water Level Feadings by Cate. Zeadings Indicate Ceptn Below Ground Surface. 

DATE 
DEPTH (m) | 27.65 | 27.83 | 27.86 | 27.83 [ 27.77 | 27.80 | 27.80 | : 

DATE 7/25/80 

DATE span eins | dC CsdSC (Cd CTTCSdC 
| Sepa mT 27.95 | 28.47) C<‘isSSC(“‘ Crd Ud 
@ SEPT (Ft 91? f 93.4 |i CtidC CdS 

Job No. __ 786085 
° Drawn is 

wool d"=5' Golder Associates ce KB



COOR. N108460 ft. (N33059m) 1 10 2289190 ft. (£697747m) BORING LOG  _G41-9022 SHEET ——— OF ——— 
surFace ELEV. 1612.3 ft. (491.43m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum ____USGS MSL spate startep 4/30/81 pate compteten 5/8/81 
DRILL RIG ochramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH | 3] 3 GROUNDWATER 
METER . DESCRIPTION a > ri . nae REC. OBSERVATION 

FEET | et §]2) 2! cevem, | “Ar HELL 
n > m z - 

0.0 
Compact, tan, SILT, trace ML 
fine sand 

64 ee a Hydraulicl 

Compact, light brown, fine SAND , Sp Push__{15/18 
trace silt 

oa 
8.0 | 

Compact, brown, fine to coarse | SP | _ 
gravelly, fine to coarse SAND, |SM — f fHydrauttcy 
trace silt with occasional ¢ |D0| Push 2/18 
silt lenses throughout strata } | | | 

| 
: : | : 

| P| a | 
48 - | : © 16.0 | | | | 

! | | 

Compact to dense, brown, SILT, Me —-—— - 
some fine sand to fine SAND, | to 3 |p0 ydrau 1c eg 
trace silt, very poorly SP push fe (le 6/10/81 6.86 

| graded. (These occur in | Zz 925 
alternating layers of various 
thicknesses.) 

Hydraulid 
14 |DO) Push (24/24 

9.60 ee oe 
31.5 

CONTINUED | 

| | © 
Job No. 786085 . SKB Scale 1" = 5 Golder Associates ae MRB 

rrr errr



COOR. N108460 ft. (N33059m) 2 2 10 
2289190 ft. (£697747m) BORING LOG _°4!-% SHEET __© oF ___~_ 

@ surFAace ELev, 1612.3 ft. (491.43m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL pate startep 4/30/81 pate compteten___2/8/8! 

DRILL RIG_Schramm Rotadrill T64HP oriiting metHop____Mud Rotary 

2), | samples DEPTH | 5 415 —_ GROUNDWATER 
METER a DESCRIPTION otf le HAMMER OBSERVATION 

ne Wu n ud . 

FEET |¢ e122) 2) steem | ar WELL 
a > ma z - 

Tosa | conten 
31.5 

Compact to dense, brown, SILT, ME 
some fine sand to fine SAND, to 
trace silt, very poorly Sp 
graded. These occur in 
alternating layers of various 

| thicknesses. 

[oo ier 51D0| Hammer [18/18 

| ! 
So | 

13.41 ee oe | | | | 
44.0 i | 

©@ | _ | | 
: — | ) 

Very dense, light brown, fine | fo | | 
SAND, trace silt to fine to (SP ! pent 
medium SAND, trace silt | [Air | | 

| 6!D0' Hammer {18/18 

| | | 

- 
| | 

16.46 ee / | 
54.0 

Very dense, brown to multi- SP 
colored, fine to coarse SAND, | to 
some fine to coarse gravel, GP 
trace silt to fine to coarse Air 
sandy, fine to coarse GRAVEL =| 7/00 Hammer__{12/18 

20.2 es 

© p 66-9 CONTINUED 
Job No. 786085 ; SKB 

scale 1" = 5! Golder Associates ohenneg _MRBO



COOR. N108460 ft. (N33059m) 
2289190 ft. (£697747m) BORING LOG _&41-922 SHEET 3 or _10_ 

surrace eLev, 1612.3 ft. (491.43m) proyecr _ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL ote star ten 4/30/81 pate compreteo__2/8/81 © 

DRILL RIG Schramm Rotadril] T64HP ORILLING METHOD Mud Rotary 

DEPTH |§5 scecmerion S18 GROUNDWATER 
METER 7 o/> 1% HAMMER OBSERVATION 

FEET |é e122) 2] eee | are WELL 
wn > am Zz - 

2 | CONTINUED | 
66.9 

| 

| | | . oe Ep oheee e 
! 9 |D0' Hammer | 8/18 
! | | 
| | | 
| 
| ! | 

Very dense, brown to multi- : | | 

colored, fine to coarse SAND, | SP | | | 

some fine to coarse gravel, to | 

trace silt to fine to coarse | GP | 

sandy, fine to coarse GRAVEL | 

[= [10/00] Hamner [6/18 10! DO} Hammer | 6/18 - 

Air 

fe) 
ioe 3/12 | 

30.94 oe 

~ 101.5 | 

P 107.5) CONTINUED Sy © 

Job No._/86085 ; Drawn SKB 
scale 1" = 5! Golder Associates et MRB



COOR. N108460 ft. (N33059m) 

2289190 ft. (£697747m) BORING LOG 641-022 sueeT 4 or 10 

@ surFAcE ELevV. 1612.3 ft. (491.43m) project ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM” 

patum ____ USGS MSL. C#m: STARTED 4/30/81 spate ComPLeteo ___2/8/81 | 

DRILL RIG Rotadrill T64HP prittinc metHop___ Mud Rotar 

ar 
DEPTNS 3] 8 GROUNDWATER 
METER | © DESCRIPTION o1> [5 HAMMER | OBSERVATION 

reer |§ el E]E le) Sem, [ea] welt 
w” > am z 

30.94 _ CONTINUED _ Z 
101.5 

, | 
Air | 

\ Hammer 

|- |i2joo}* | 8/12 

| 
Very dense, brown to multi- | 
colored, fine to coarse SAND, |SP ! | | 
some fine to coarse gravel, to | | | 
trace silt to fine to coarse {GP i ! 

© sandy, fine to coarse GRAVEL | | : 
| | 

| -_ P| yp : | | 
| P| —_ : P| | , 

aloo) ser 071 13{D0}| Hammer | 0/18 
en ee ee 

Nir 13200] Hanmer {15/18 
| . 

38.564 a | 
126.5 —_ 

Very dense, brown, fine SAND, Ki ee 
trace silt, very poorly graded ha iv | 
Fineness increasing with oP P= 14/00 Hammer 418/18 
increasing depth. | 

| 
| 

| 
| 

41.61 ee ' 

@ - 165 3 
CONTINUED 

Job No._/86085 . wy SKB 
Scale 1" = 5' Golder Associates re MIRE



COOR. N108460 ft. (N33059m) _ 5 10 
£2289190 ft. (£697747m) BORING LOG Gil-0c2_ SFE ET OF —— 

SURFACE ELEV 1612.3 ft. (491,.43m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

satum —__ USGS MSL — vate starteo 4/30/81 pate comeceten___9/8/81_ 
CRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH S 4 3 GROUNDWATER 
METER | DESCRIPTION ol x |e HAMMER | OBSERVATION 
FEET | E| [S| E| rersm [oar vert 

n > @ =z t- 

41.61 CONTINUED po 
136.5 a 

i 

Tian) ie fone 15/0 Hammer {18/18} *y: 

re 
ae 

2): 
TT See 

LOG: 
ff} a) 8 

ir he 
| 16 Hammer [18/18 .; & Grout © 

| | So) @, (to surface) 

| aE 
Very dense, brown, fine SAND, | Bg! 
trace silt, very poorly graded | oo 
Fineness increasina with Sp | ., 8: 
Increasing depth. | oon! 

tM | 
oa 

po 
An | 

Air = 17/00} vanmer_| “4 

Pow: ee a 

CONTINUED | 
| | CONTINUED 

| P| pp 
| ! : 

| — : : 

| : | © 

Job No._/86085 . SKB 
Scole 1 = 5. Golder Associates mennag HRB



COOR. N108460 ft. (N33059m) 
E2289190 ft. (£697747m) BORING LOG _&4!-9¢2 sHEET_6 or _10 _ 

@ surFace ELEV, 1612.3 ft. (491.43m) peojece EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum —___USGS MSL pate startep 4/30/81 pate comptetep ____5/8/81 : 
DRILL RIG schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH 3 “i 8 GROUNDWATER 
METER o DESCRIPTION 2 ~ we HAMMER OBSERVATION 

FEET {2 e] eT ee es evar WELL 
b Sla]y2/2 | 

49.83 | __ CONTINUED . a | _ CONTINUED 
163.5 Lys | ~ 

12 

Very d b fine SAND 2) | Grout 50.90 ery dense, brown, fine “Al og! 0... 91 
and SILT, very poorly graded. | ML rt al 167.6 
Fineness increasing with 44 ol pee ete 

, Air -+| 2: Clay Seal increasing depth - [18] 00] Hammer [15/15/22 =| Clay seal... 

| Bi 2 170.0 
tS 

jo! B a 
|| | <,;Pea Gravel 

03.34) pO L Pa | 
175.0 | fo Pep 

| bo aa 

© ! Po a 177.0 

: oo | ae 

Te [iolool waiter healite a7 | 19: DO; Hammer 118/18 te ay” 

! | 18 x, 'Pea Gravel — 

| i | Lona’. 
Very dense, brown to light | | iis Bt? 
brown, fine to medium SAND, | | aN a , 
trace silt to fine to coarse | SP [oi 
gravelly, fine to coarse | ot.” 7 
SAND, trace silt pe 57.00 

| 187.0 

| |. “ a [Pea Gravel - 
| Air ; . . 2s }(to bottom 

20! D0} Hammer '26/26|,. _ coy boring) 
oA + 

r 60.66 ee | 

© 199.0) CONTINUED 
Job No._/86085 . Drawn SKB 
Scale_I" = 5° Golder Associates checked MRB



| 

COOR. N108460 ft. (N33059m) 7 10 

F2289190 ft. (£697747m) BORING LOG _G41-Qé2 SHEET £ ____ OF _-+— 

SURFACE ELev 1612.3 ft. (491.43m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum ____USGS MSL spa: starten ___4/30/81_ spare compLeten____9/8/81 

DEPTH| 5 <| 8 GROUNDWATER 
METER . DESCRIPTION a1> [5 HAMMER | OBSERVATION 

FEET |é e212) 2) ceeen | art WELL 
“” > m z r- 

60.66 Z CONTINUED | 

199.0 — — : Air : 
2 | Hammer eres 

Very dense, brown to light | 

brown, fine to medium SAND, | 

trace silt to fine to coarse §P | 

gravelly, fine to coarse _ | 

SAND, trace silt Air | 4 
22 Hammer 15/18! : 

| | 
| | | | 

th e ae 
, | : 

| | . 
66.14 ee _— : : 

| | 217.0 | | | 

Air 
23 Hammer 12/24 

Very dense, brown to multi- — | 

colored, fine to coarse pP | 
gravelly fine to coarse SAND ito | | 
to fine to coarse sandy fine GP | 
to coarse GRAVEL | | 

HY, U4 ee ee | 

226.5 | 

CONTINUED | 

| 

| 

© 
Job No.__/86085 . Drawn SKB 

Scale 1" = 5! Golder Associates MRE



COOR. N108460 ft. (N33059m) 

, 2289190 ft. (£697747m) BORING LOG .G41-022 sHeeT 8 or _10_ 

@ suRFAcE ELEV, 1612.3 ft. (491.43m) project ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum ____USGS MSL soa: starten 4/30/81 __ pate compcetes __9/8/8' | 

DRILL RIG Schramm Rotadril| T64HP DRILLING METHOD Mud Rotary 

DEPTH 5 4 9 GROUNDWATER 

METER | ® DESCRIPTION al |e HAMMER OBSERVATION 
FEET |§ a} a|z 2 | ses | art WELL 

wn” a) wa z - 

9.04] | _ CONTINUED 
226.5 | | ! 

| 
hir | - |24l00| Hanmer _hasia 

Very dense, brown to multi- | 

colored, fine to coarse sp | | 
gravelly fine to coarse SAND to } | : 

to fine to coarse sandy fine | ¢p | | ! 
to coarse GRAVEL ! : 

Po: | 
po | 

a | co ! ! Air fe 

| | : 
| | | 

74.98 Se | ! i 
246.0 | | | 

way 

Very dense, light brown, | - | 26! 00 Hammer | 5/18 
fine to medium SAND, trace 
silt to fine to coarse SAND, | SP 
trace fine to coarse gravel, 1 

trace silt 
1 

1 

Air — - 

79.71 Se | | 271 oo Hammer |10/18 1 

ore Tet 3 CONTINUED | | 
786085 SKB | Job No. .__*+++~- Drawn 

scale__1" = 5' Golder Associates Checked __MRB



COOR. N108460 ft. (N33059m) _ sueeT 2 og 10 | 
2289190 ft. (£697747m) BORING LOG 41-022 _ —— F —_ 

surFace ELev, 1612.3 ft. (491.43m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

DATUM USGS MSL pate startep __ 4/30/81 DATE compLeTeo___9/8/81 

DRILL RIG i1] T64Hp prittinc mMeTHop___Mud Rotar 

DEPTH 5 4 3 GROUNDWATER 

METER | DESCRIPTION si>/¢ HAMMER | OBSERVATION 
FEET | ee] ete] ee Marr WELL 

” > @ z - 

79.71 So CONTINUED 7 Ds 

Very dense, light brown, 
fine to medium SAND, trace Sp 
silt to fine to coarse SAND, 
trace fine to coarse gravel, 
trace silt | 

Teale 281 DO; Hammer /18 : 

| 84.58} | | 
277.5 T | 

| 

Very dense, multi-colored, | 
fine to coarse sandy, fine Cp | | 

to coarse GRAVEL, some gravel hip 

decomposed |= |20l00! Hamer 5/18 

88.09 a 
289.0 

CONTINUED 

| 
| 

786085 : SKB Sele = 5 Golder Associates Pron" Ting



COOR. N108460 ft. (N33059m) 10 1 
E2289190 ft. (E697747m) BORING LOG .G41-a22 | sHEET__!0_ oF _10 __ 

© SURFACE ELEV. 1612.3 ft. (491.43m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ____USGS MS pate startep 4/30/81 spate compLetep 9/8/81 | 
DRILL RIG mm Rotadrill T64HP ORILLING METHOD Mud Rotar 

DEPTH |5 4/5 }H SAMPLES GROUNDWATER METER a DESCRIPTION - “ w HAMMER OBSERVATION 

” 
> mM z - 

88.09 — _ CONTINUED 
289.0 oo ; 

pe 30! DO Hamm 16/16 Very dense, multi-colored, [- Hammer |16/ 
fine to coarse sandy, fine GP | | 
to coarse GRAVEL, some gravel | 

| decomposed 

90.8 eee | 
298.0 : | | 

| | | 
31 ool utter (re/ral | 

Very dense, brown, fine to (31, DOL Hammer (18/18 
© medium SAND, trace silt to sp | | | 

fine to coarse SAND, some | | 
fine to coarse gravel, trace | [| | 
silt | | | | | 

| | P| a 
| P| a 94.03 ! | | | | 

308.5 ! | | 

Partially weathered, green- | | 
: gray, metavolcanic TUFF | ! 

| | 

| 52, RC 72/84 

| | 

316.5 
END OF BORING 

NOTES | 

1.  Eievation of top of protector pipe, 1615.6 ft. (492.43n), 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

ppate __ifesiofsr [  COdCSCSTSOCOO | pbeptu (m | 6.87 [oo [Oo |)SSC*wmSSOSOOCOOOSO @ | [bepra (ft.[ 22.5 [esos 
786085 . SKB Job No. J9OYOI Drawn MRO Scale I" = 5 Golder Associates checneg MB



COOR. N118955 ft. (N36257m) 
3 

E2268700 ft. (£691500m) BORING LOG G40-G7 SHEET _____ OF __> 

currace eLev, 1548-4 ft. (471.94m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL CATE: STARTED 1/12/82 paTE compeLeTteo —_/13/82 @ 

ORILL RIG___ochramm Rotadrill DRILLING METHOp___Mud_ Rotary | 

DEPTH | Z| 5 [SAMPLES 

a DESCRIPTION eo} é 
METERS | 2|> HAMMER |g 

FEET 8 e| S| S| E) cemem Jaa 

Refer to boring DMA-48 for | 

stratigraphy between 0-30 feet 

9.14 
30.0 

= 1 | DO] AIR HAMMER |20/20 

Compact, brown, fine to coarse Pp ; @ 

SAND, some gravel, trace silt 5G ff : - 

a 2 | DOJATR HAMMER|20/24 

| DOJAIR HAMMER 18/18 

17.53 ee | 

57.5 

CONTINUED 

| 814-1296 
CAB : 

Job No, __ =" 
‘ Drawn __ 

scole 15) Golder Associates oreMn TE : 

ae



COOR. N118955 ft. (N36257m) 0 3 E2268700 ft. (E691500m) BORING LOG _40-&7 SHEET __"__ OF __~_ 

surrace ELev, 1548.4 ft. (471.94m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© oatum __USGS MSL spare startep 1/12/82 paTE compLeteo___!/13/82 
oRILL Rig_schramm Rotadrill __ orittine meTHoo___Mud_Rotar 

DEPTH 5 g REMARKS 
| METERS a DESCRIPTION a \ HAMMER 

FEET |& eS] E/E] ccwem | er 
_-- a ra 

17.53 —_ CONTINUED - 
57.5 —_ 

Compact, brown, fine to coarse p 
SAND, some gravel, trace silt SM 

18.8] - 1 a} od R HAMMER | 20/20 

ll ; 

Dense, brown, fine to medium =| 5) JAIR HAMMER | 18/18 
SAND, trace silt ; 

24. 38 | 
80.0 sao] | SUPP. brow ster MC | pola en) 17/2 
81.7 

Brown, fine to coarse, gravelly Sp 
SAND, trace silt. 

26.67 eo eee 
87.5 | 

CONTINUED 

814-1296 CAB Job No. "Se ° Drawn UE: Golder Associates checned MTF



COOR. N118955 ft. (N36257m) | 3 3 
£2268700 ft. (€691500m) BORING LOG _%40-%7 SHEET _~__ OF __~__ 

surrace eLev. 1548.4 ft. (471.94m) provect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —_USGS MSL pate starten ___!/12/82 pate compceteo__!/13/82 © 

onic RiG_ochramm Rotadrill _ orittinc metHop___Mud Rotary 

DEPTH| d 5 REMARKS 
METERS a OESCRIPTION 3 ~ HAMMER ace 

FEET | LEP RTE] ge] Ser fem 
- a i 

” . i - : ia 

& +o la HAMMER | 20/24 

Brown, fine to coarse, gravelly © 
SAND, trace silt 

|| HAMMER] 5/11 

I. 

117.d | Top of weathered rock, very : oe 
36.24 | dense, green bedrock oo. 10} WO - 

119.0 
. END OF BORING 
i. 

814-1296 CAB Job No. YIP tet cwN Drawn 7 

scale 1'=5' Golder Associates weg MTF



COOR. N117745 ft. (N35888m) ] 4 | 
E2271185 ft. (E692258m) BORING LOG _&40-L9 SHEET ___ OF _____ 

surFace ELey, 1621.0 ft. (494.08m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ___USGS MSL_ sone starteD 1/5/82 spate compceten__1/13/82_ i 
DRILL RIG. ochramm Rotadrill DRILLING METHOp___Mud Rotary 

a 

DEPTH 5 ‘ 8 REMARKS 
METERS o DESCRIPTION a a HAMMER 

FEET |3 z| 3 o] ate, are 
. @ 5} a : 

Refer to boring DMB-10 for 
Stratigraphy between 
C-100 feet 

30.48 
100.0 | ~- | 1 | DOJAIR HAMMER] 3/2 | 

Very dense, brown, fine to 
coarse SAND, some silt, some SM 
fine to coarse gravel 

32.00 
05.0 

: Very dense, brown, fine to c 
medium SAND _. 

| - | 2 | DOAIR HAMMER | 8/12 

35.05 7 _ 

Very dense, brown, fine to 
coarse SAND, some silt, some SM 
fine to coarse gravel | HK 3 | ATR HAMMER [5/5 

38.10 
125.0 Very dense, oOrange-brown, Tine 

. to coarse SAND, trace silt, SP 
38. 86 trace fine gravel 

127.5 
CONTINUED 

Job No. 814-1296 ) Drawn CAB mole 1 Mek : Golder Associates wn og MTF



COOR. N117745 ft. (N35888m) , 1 
E2271185 ft. (E692258m) BORING LOG _249-L9 SHEET __ oF __*__ 

surrace ELEV, 1621.0 ft. (494.08m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

patum —___USGS MSL sopatee startep 1/9/82 ate comeceteo___!/13/82 

orict RiG__ochramm Rotadrill _ ogitting metHop____Mud_Rotary 

DEPTH S g S =S REMARKS 
METERS|@ DESCRIPTION a| x HANMER ace. 

FEET |¢ s g a | PER iN Hart. 
ow 5] a - 

eed CONTINUED Sl 

38. 86 oe 
127.5 

| 4] vo IR HAMMER! 18/18 
Very dense, orange-brown, fine 
to coarse SAND, trace silt, S 
trace fine gravel 

41.1 
135.0 

15 | odare HAMMER 14/12 
L 

r Very dense, brown, fine to 
coarse SAND, trace to some fine 
to coarse gravel with lens of 
gray clayey silt and fine to 
medium sand at 150.0' 

[= [6 [DU AIR HAMMER 878" 

47 .2é 
155.0 

Very dense, brown, fine to SM 
coarse SAND, some silt 

71D0 AIR HAMMER 6/6 
49.23 ee _ — ~~ a 

per CONTINUED © 
: 814-1296 CAB 
- Job No. = ° Drawn 
. Woot ~~ MTF scale 1 "=5 Golder Associates checnad



COOR. N117745 ft. (N35888m) 3 4 
E2271185 ft. (E692258m) BORING LOG G40-L9 SHEET _~_ OF 

surrace Ecev. 1621.0 ft. (494 .08m) provect ___ EXXON CRANDON TAILINGS, DISPOSAL SYSTEM 

© patum ____USGS MSL Conti startep 1/5/82 pate comptetep___|!/ 13/82 sf, 

DRILL RIG ___.ochramm Rotadrill DRILLING METHOp___Mud Rotary 

os 

DEPTH 5 ‘ S REMARKS 

AETERS a DESCRIPTION a XN HAMMER 

. = wi @ REC, 

FEET |é eS (S| E| cceom [ar 

49.23 So oe CONTINUED 8 

161.5 

Very dense, brown, fine to SM 
50.29 coarse SAND, some silt | 

165.0 

| - | 8 {D0 | AIRHAMMER] 6/81 

Very dense, brown, silty, fine 
to coarse SAND, trace fine 

© gravel, trace clay to fine to 
coarse SAND, some silt, trace | 

clay 
: 

| - | 9{D0 [AIR HAMMERN 2/12 

56.39 
185.0 

Very dense, brown, fine to 
coarse SAND, some silt, trace ATR HAMMER | fine gravel RLO{DOIATR HAMMER| 4/4, 

59.444 | 
195. | 
79 1 CONTINUED 

814-1296 CAB 
Job No. ~ t= ‘ Drown woe TS Golder Associates ee MTF



COOR. N117745 ft. (N35888m) P 4 
E2271185 ft. (£692258m) BORING LOG _G40-L9_ SHEET __"_ OF ___. 

surrace ecev. 1621.0 ft. (494. 08m) project __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

oaTum ___USGS MSL sa sTaRTED 1/5/82 DATE COMPLETED ___|/13/82 © 

ORILL RIG Schramm Rotadrill ORILLING METHOD Mud Rotar . 

5epTu | qT 
a DESCRIPTION oye 

METERS| ,. a! o Mjrows. _ |REC, | 
FEET |é aE: i S| pew ein Zar 

oul _ CONTINUED a ; 

195.0 Very dense, brown, fine to 
coarse SAND, some silt, trace SM 

60.20 fine gravel 
| 

197.5 4 

Very dense, brown, fine to 1 T [DO [AIR HAMMER | 076 
medium SAND, trace silt to SM 
fine sand and silt 

| — fT TA/DO [AIR HAMMERH 2/12 
62.79 ee | 
206.0 

Green weathered bedrock | © 

64.01} | oo, ee 
210.0 | 

| END OF. BORING 

814-1296 CAB Job No._ Vit oS ° Drawn 
scole V=5 Golder Associates wheenad MTF



COOR. N116745 ft. (N35584m) ri 

E2272895 ft. (£692779m) BORING LOG G40-PI0A SHEET —-____ OF _*__ 

e surrace ELev,.1651.4 ft. (503.33m) proyecr EXXON CRANDON TAILINGS “DISPOSAL SYSTEM 

patum _____USGS MSL opti: startep 1/14/82 spate compteten__!/19/82 | 

DRILL RIG Schramm Rotadril1 ORILLING METHOD Mud Rotary 

Z DEPTH | <| 6 

METERS|@ DESCRIPTION ° i HAMMER GROUNDWATER 

- e os g a | PER 6IN. ATT. WELL 
o 5 a - 

Drilled to depth of 70 feet 
before sampling 

21.34 
70.0 ayVY 

11 |oolar HAMMERTS/18\o<4 
o°.* | ov! 

ei 9! 
nt & Grout 
2 53: (to surface) 

Bag 
© ES gy 

rs 23.7 
++ Qu. 

. ++  , Bentonite 78.0 
++ = Clay Seal 24.38 

= felon iS Oat 2_| DOWIR HAMMER|18/18)'3) 2 | ru — | 

oes P| Pea Gravel 

Pe, “| 

Dense to very dense, brown, ees 26.21 

fine to coarse SAND, trace S pe 6° 9 

silt, trace to some fine S "22 

to coarse gravel fool a. 
Sood 
ary 7) 

327 => Pea Gravel 
/- |3 | volar HAMMER}15/18F 2223 5 | 

oes! 
an + 

ee nd 

4 vn 
258 = 

oo 29.26 
So 96.0 

4  'Pea Gravel 

@ 30.18 __ a reed _. 

: 99.9 CONTINUED CONTINUED 

814-1296 Job No. = 7 tosh ° Drawn ____ CAR 

Scale. 1'=5' Golder Associates wag MTF



COOR. N116745 ft. (N35584m) } 
£2272895 ft. (€692779m) BORING LOG &40-PIOA sHeeT2 or 4 

surFace ELev. 1651.4 ft. (503. 33m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM @ 

DATUM USGS MSL pate starteo 1/14/82 DATE comPLetep —__!/15/82 

DRILL RIG___ Schramm Rotadrill _ orittinc metTHoo___Mud Rotar 

os 

DEPTH |. Z| 5 
METERS| a DESCRIPTION cTel. MANNER BBSERVATIOR 

. WJ o” WJ . ' reer |g ela /Z/2| ccecm | “Ar WELL 
” 5 @ z oa 

ao tel CONTINUED S CONTINUED 
99.0 | — pogee gies 7 

. =| ‘a | 00 AIR HAMMER |18/18h 207.203) 

Dense to very dense, brown, saree ee eee: 
fine to coarse SAND, trace S pe ee soe 
silt, trace to some fine’ [ Pa a 
to coarse gravel Ae 

=| 5 | DO|AIR HAMMER |18/18)s02 32223 

35.05 re soe teee. | 
115.0 0520 500 g 

eee ge Pea Gravel 

Very dense, red-brown, fine 888, 
to coarse SAND, some silt, Kk Anan 
some fine to coarse gravel, Bioe S00 oo 
trace clay = | 6 | vont HAMMER} 0/18 2.°%.2.°% 

38 e 7 ] sete et, 

127.( 323.9, 
Very dense, red-brown, silty, oot ooo, 
fine to coarse gravelly fine eM 900% 0% 
to coarse SAND to silty, fine —— ofc S08 
to coarse SAND and GRAVEL n7 | DOAIR HAMMER|7/7 -poesoels: 

oeeesees 
4 0 e 8 4 _ _ - 

Peo P ee 2" 

| G a ee) 
138 S CONTINUED CONTINUED © 

814-1296 CAB Job No. —_—_____—=~__ ° Drawn VE Scale 1"=5 Golder Associates whonnod MTF



COOR. w. 745 ft. (N35584m) 

22/2895 ft. (£692779m) BORING LOG G40-P10A sHeET___3_ or _4 _ 

@ surFace elev, 1651.4 ft. (503.33m) proyect EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 

| paTum —____USGS MSL CATE STARTED 1/14/82 paTE compLeteo —_1/15/82 | 

DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

a a1. 
DEPTH | ¢ 3] 8 GROUNDWATER 
METERS] . DESCRIPTION a| ~ HAMMER ~ OBSERVATION 

ERS} »: wl © WW Brows = {REC | 

FEET of = g o PER 6IN. Zant. WELL 

” 
> @ - . 

40.84 CONTINUED S| CONTINUED 

: U 

reeereeee TT 

Very dense, red-brown, silty, seen 

fine to coarse gravelly, fine SM 808 t 

to coarse SAND to silty, fine 5 eet eee | 

to coarse SAND and GRAVEL D0 | 59 808% e8 
| AIR HAMMER | 7eeeied 

44.20 ess, 
145. “sess 

Very dense, brown, silty, ee sveteye{Pea Gravel 

fine to coarse gravelly fine SM ogre gree 

to coarse SAND vote, cee 

| /- | 9 [polar HAMMER} 18/18 set o's 
e250 2 00 | 

“ee 200 8 a . 

oP sn 2 00! 

A6 94 seein ga 
154.0 pore 

579 5 9 9 

’ Green, weathered bedrock ts 

DRILL secs ees: 
XQ _! | 0 CUTTI N G S - rote gee, .e 

48.77 | [fe PP eee 

160.0 

END OF BORING 

Job No. 814-1296 __ .; Drown CAB 

ale 15" Golder Associates oon MTF



COOR. N116745 ft. (N35584m) A 4 
£2272895 ft. (£692779m) BORING LOG _G40-P10A SHEET ___ OF _* __ 

surface Ecev._1651.4 ft. (503. 33m) peojecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MS} spate starteo __1/14/82 spate comeceten 1/15/82 __ ® 
ORILL RIG Rotadrill DRILLING METHOD Mud Rotary 

NOTES: : 

1. Elevation of top of protector pipe, 1656.3 ft. (504.85m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

[pare [1722782 | 2/5/82_| 2/23/62] ~—S«<YsSCiti‘;~;~drSSS~C<CS~idtCS 
DEPRT Fey} aes tt} a ae : 
[DEPTH (ft.)[ 81.9  [ 81.5 7] 82.0 |[ | | Pp @ 

. 814-1296 , Oreawn CAB 
eNO er Golder Associates ag MTF Scale | FO) LPecK«ed 

aaa a



COOR. N112295 ft. (N34227m) 
£2275770 ft. (£693656m) BORING LOG __640-S17 SHEET 1 of 5 

@ surFace ELey, 1099-7 ft. (486. 36m (486.36M)seoyecr___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL spate startep 12/14/81 DATE compLetep 12/17/81 ' 

DRILL RIG____schramm Rotadrill  pritting metHop___Mud Rotar 

neptu | 3] sROUND 
3 JI} o NDWATER 

sl pesenneTION | + HAMMER OBSERVATION 
METERS! & ~ 12 w | Blows = |REC 
-FEET |& = 6 a. PER GIN. ATT. WELL 

a 2 a - 

| y 
Air oy | = [10 famier | 4/18 

Brown, fine to coarse SAND, 
© some silt, some fine gravel SM 

and cobbles 

Mir - 
[= | 200] tanner | 0/18 

9.14 Te 
_ 30.0 Nir , Palo) afer 

Brown fine to coarse SAND and /|SP 
GRAVEL, trace silt SM 

11.1 _ _ 

@ f 36.5] CONTINUED Sy 

814-1296 SKB 
Job No. _—_ ° Drawn SRO 

Scale 1"=5! Golder Associates vo VK



COOR. N112295 ft. (N34227m) 9 5 

£2275770 ft. (£693656m) BORING LOG _G49-SI17_ SHEET —_—___ OF __~_ 
surface ELev. 1595.7 ft. (486. 36m) PROJECT "EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__USGS MSL opt: starteED 12/14/81 DATE compLetep__l2/17/81 @ 

DRILL RIG__ochramm Rotadrill  orgittineg metHop___Mud Rotary 

orale ZT [| sawrues id 
S o | O° GROUNDWATER a DESCRIPTION 5 t 

METERS Gs 3 us . avowe REC / OBSERVATION 

-FEET |& =} 9 7]2/2] prerem. ATT) WELL 
” 3 @ z E 

P| CONTINUED | p 
11.43 Brown fine to coarse SAND and 

37-5 | GRAVEL, trace si1t | 

= [4 [00] wamer 24/18 

Multicolored fine to coarse 
GRAVEL some fine to coarse 

SAND, trace silt to brown 
GRAVEL and fine to coarse © an erce The YLT ola ee HAMMER / | 

18.29 a yy 
60.0 

TTT 

| - |6 [00] HAMMER [18/18 

Tan fine SAND, some fine 

gravel, some silt 

21.03 _ _ _ 
0 

CONTINUED 

814-1296 Job No, . Drawn SKB 
scale 1"= 5! Golder Associates een VK



COOR. N112295 ft. (N34227m) 
E2275770 ft. (£693656m) BORING LOG _G40-s17 SHEET__3__oF_9__ 

suRFACE ELev, 1595.7 ft. (486.36m)provect EXXON CRANDON TAILINGS. DISPOSAL SYSTEM 1595.7 ft. (486. 36m AAI EEE ETSPUSAL SYSTEM 
© patum USGS MSL pate startep 12/14/81 pare compLeteo___ 2/17/81 __ ! 

DRILL RIG__SChramm Rotadrill __ pgitting METHOD Mud Rotary ROC 
wo zT. DEPTH 15 $1 ° 

" s DESCRIPTION eo] & © SROUNDWATER 
FEET | z G12 {/2] peremn. ATT. WELL ” oi2zi{e 

7 SonrinuEt 
69.0 BT 

Tan fine SAND, some fine 1 
gravel, some silt | - | 7/00) HAMMER | 4/18 

24.38 __ __ fi} 
80.0 wee 

=| 8|00\vamer [18/18 

Tan, .fine to medium SAND, 
| some fine gravel, trace silt 

2 eo 
N D roo qe 

— alt S 
. a —_ ——— —_ —- os —~. Grout 94.0 

ze &. (to surface) 
or a 

Red brown fine to coarse sand, ee a 
some fine gravel, some silt re) 

[= fiolool alte herieless KAMMER / an = 

1,70 So af _ 
@ 104.0) | CONTINUED a CONTINUED 

814-1296 B Job No. Olt tor) ° Drawn SK wale 15! Golder Associates shecnag VK



COOR. N112295 ft. (N34227m) | - 
F2275770 ft. (£693656m) BORING LOG ~G40-sI7_ SHEET 4 _ OF __2_ 

currace eLev 1595-7. ft. (486.36m)proyect ___EXXON CRANDON TAILINGS, DISPOSAL SYSTEM 

patum _.__USGS MSL sé STARTED 12/14/81 DATE compLetep __l2/1//81 @ 

DRILL RIG___schramm Rotadrill _ pritLinc METHOD Mud Rotar 
os ar 

DEPTH 15 s| 38 GROUNDWATER 
METERS | \- DESCRIPTION a| x Hammer | OBSERVATION 

Feer |s eye ye | a] Bows, mr] WELL 
D 5 a - ! 

sizo| | _ _SONTINUED CONTINUED __ 
104.0 " 

ress Grout 

te re) 
‘bee a 

Pja 
ote» 32.22 

Red brown fine to coarse sand, SM +4 | Bentonitel09.0 

some fine gravel, some silt |= |11/00} samen {18/18 tY~ | Clay Seal33. 93 
HAMMER i sa70 

eA " 

2°,4_ | Pea Gravel 
ot og™ : 

Pe. 35.36 

35.8] ee pos. . 116.0 

117.5 oe © 
Tan, fine to medium SAND ee 
and SILT SM = fe : | Pea Gravel 

/12| po HAMMER _{18/18h 3° }80, 
37.34 ee e,0 FOO 

122.5 Se 
Y 2% Qa. 

oe f=] 38.41 
st 126.0 

vl wet sorectes 
Brown to red brown fine to x 13] DO] HAMMER =| 6/6 {2°re2"20"e, 
coarse SAND, some silt, some SMR oo oo 

fine gravel : ofo%e e®e.2} Pea Gravel 

42.37 _ a ee sete _ 
: 139.0) CONTINUED CONTINUED © 

Job No.. 814-1296 ; , SKB 
Sele 1"=5" Golder Associates ont VK



COOR. N112295 ft. (N34227m) 5 5 

E2275770 ft. (E693656m) BORING LOG _G40-SI7_ SHEET _Y___ OF __~ 

surrace ELey 1595.7 ft. (486.36m) provect__£XXON CRANDON TAILINGS" DISPOSAL SYSTEM 

@ patum ___USGS MSL spare staRTED 12/14/81 DATE compLeTep 12/17/81 ' 

DRILL RIG___Schramm Rotadrill _ prittine metHop___Mud Rotar 

DEPTH|'s < 6 GROUNDWATER 

a a a OBSERVATION METERS . DESCRIPTION | 2 > _ | Haer a6 ELL 0 

_ FEET f z g : PER GIN. ATT) 

139.0 — 14 HAMMER | 6/6 peveters svete 
pene eo ates 

Brown to red brown fine to | relate 

coarse SAND, some silt, some | SM erences erete]h ea Gravel 

fine gravel Petiecerete” 

ECA 
AIR a 

— 15 HAMMER | 8/8 [isvetstre’ 
45.9 Ay TT PCR ee fee one 45.93 

| 150.7 
150.7 

© END OF BORING 

NOTES: 

1. Elevation of top of protector pipe, 1598.7 ft. (487.29m). 

Table of Water Level Readings by Date. Readings Indicate Depth 

Below Ground Surface. 

[DATE | 2/11/82 | 2/23/e2 | | iJ ff 
[DEPTH (@M) | 5.65 | 5.96] | [J 
DEPTH (ét.)[ 18.6 | 196 | | {~~ [ oj 

814-1296 ,; SKB 
Job No. =" =~ Drawn ~ S= 

cele 15! Golder Associates snecked VK



COOR. N1I12335 ft. (N34240m) 1 2 
E2275790 ft. (£693662m) BORING LOG G40-S17A_ SHEET ——_ OF —=__ 

surrace ELev. 1595.9 ft. (486.43m) provecr EXXON CRANDON TAILINGSDISPOSAL SYSTEM 
patum __ USGS MSL pate startep 12/18/81 pate compceteo__[2/18/81 © 
DRILL RIG. °chramm Rotadril1 DRILLING METHOD__Air and Mud Rotary 

DEPTH {6 4 S GROUNDWATER 
METERS| ® DESCRIPTION e * HAMMER OBSERVATION 

“FEET |= ef SPS] ] eS arr WELL 
b Sl a a 

a ss ee 0.0 
Air eg " f=] [ordnance feared | 

= [2 | oq pH. ftestet") Jerout 

Ti} | a 
erg 

of] o 
| -[3 {oq pn. |rerates} s Red brown, fine to coarse SAND, oy Oo 

little fine to coarse gravel, {& 32) 0 
some silt Po § > 4.97 

] 7, ra 
*+ - |Bentonite © 

a 16.0 

| SE} Pea Gravel 

| -|5}00 pn. frayrafiss 6.40 oe 21.0 
2238e seine Pea Gravel 
Pt 

>| 

3 RE 
Ho P.H. 18 ioe 7.93 

- / 5° 9 ° 0° ° 0% 0 9 6 J 0 

| re Pea Gravel 

014 | eee 9.14 
30.0 J. U 

END OF BORING 

Job No. 814-1296 43 
Seale 1"=5" Golder Associates ee AE



COOR. N112335 ft. (N34240m) 

E2275790 ft. (E693662m) BORING LOG G40-SI/7A SHEET __¢ _ oF__2__ 

SURFACE ELEV. 486.43m) proyecr ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum USGS MSL spate starteo 12/18/81 pate compueteo__/2/18/81 

oRILL RiIG__Schramm Rotadrill oritine meTHoo__Air and Mud Rotary | 

NOTES: 

1. Elevation of top of protector pipe, 1599.7 ft. (487.59m).* 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

[pare | 2/ii/e2 [2/23/82 [| +4 +i. +d S~—~idS—SS—S 
| DEPTH (M) |) 5-65 | 5-/6 fT 
[DEPTH (ft.)| 18.6 | 18.9 | = f[ P 

*The protector pipe was not set in grout due to snow. If this 
is to be accomplished later on, the protector pipe elevation 

@ may change. 

© Job No, 814-12 : Drawn CAB 
wg TS! Golder Associates on MTF



COOR. N105765 ft. (N32238m) , ! 6 
£2278410 ft. (£694461m) BORING LOG _&40-130 SHEET ——___ OF —— 

surRFACE ELev. 1590.4 ft. (484.75m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL ope startTED 2/9/82 sae compLeten 2/11/82 ©} 

DRILL rig___ochramm Rotadrill  oriting metHop___Mud Rotary 

2 
DEPTH |& 4/8 —_— GROUNDWATER 

la DESCRIPTION ol HAMMER OBSERVATION 
METERS} & wig w} Blows [REC WELL 
FEET ~ Z 9 > PER 6IN. 

0.0 | 

Dense, tan, fine SAND, with 33" 
SP 

lenses of gray clay 

[ipo] raw. fewve 
2.29 
7.5 

Dense, brown, fine to coarse 

SAND, trace fine gravel, trace {SP -2fol pw. 20/24 
silt . 

4.57 
15.0 © 

Very dense, brown, fine to 
coarse SAND, some fine to coarse 
gravel, some silt to fine to SM 
coarse gravel, trace silt 7 

7 -- | 4|D0] P.H. | 5/10), 

11.13 _ a | 

p36 CONTINUED S| e 

Job No, SIA 1226 Golder Associates Drown —__S_ Scale____ | =o Checked___ MIF



COOR. N105765 ft. (N32238m) 2 6 

£2278410 ft. (£694461m) BORING LOG _S40-130_ SHEET “OF _°_ 
surrace ELEV, 1590.4 ft. (484.75m) projecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© parum —_USGS MSL pate starten 2/9/82 pate compLeteo___2/11/82 

DRILL RIG____ochramm Rotadrill DRILLING METHOD____Mud Rotary 

DEPTH |S o}| © GROUNDWATER 

METERS] & -~| uw} Blows = |RECY’ WELL 
FEET . Z g ~ PER GIN. 

1] a3l | CONTINUED a | 

36.5. [| 

Very dense, brown, fine to 
coarse SAND, some fine to coarse SM . 
gravel, some silt to fine to 
coarse gravel, trace silt 5 ATR HAMMER 22/24 

t 13.72 ( 
t 45.0 

@ P= 16 [D0 AIR HAMMER 12/12 

Very dense, tan, fine to coarse j|SP 
SAND to silty, fine SAND, to 
generally finer with depth SM 

Ta boo hare HAMMER 19/24 

21.34 ok 
70.0 

CONTINUED 

© 814-1296 . CAB Job No._ Glare Drawn Sole IS Golder Associates whecnag MTF



COOR. N105765 ft. (N32238m) 3 6 

F2278410 ft. (£694461m) BORING LOG _S0{0-130,) — SHEET —~___ OF __~__ 

surFAce ELeV 1990-4 ft. (484. 75m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _._USGS MSL én star TED 2/9/82 __sdDATE: COMPLETED 2/11/82 @ 

DRILL RIG__Schramm Rotadrill _ prittinc metHop__Mud Rotary 

qT 
DEPTH |8 Z| 2 GROUNDWATER 

a DESCRIPTION 2 |< Hanmer | OBSERVATION 

rEET IE c{S{E]e] aren | ar WELL 
5] a ‘- 

21 al __ CONT INUED _ 

70.0 

| 8 bo} IR HAMMER] 24/24 

| 6 bo bs IR HAMMER! 20/24 "2 

Very dense, tan, fine to coarse [SP 883 

SAND to silty, fine SAND, 0 wot 

generally finer with depth M sed 

4 oO 
oe 5 Grout 

| foul | (to surface) 
if 5 

hho boo fare HAMMER] 19/24)". 

on: w 
224 2 

P2004 a. . 

po. ©) 

ey Bl 29.8 
=| Bentonite 2°°% 

rey S| Clay Seal 30.48 
20%, o 100.6 

8 “} Pea Gravel 

103-5 a ai I= = Pe erm TTT ening 
814-1296 . CAB 

Job No._ it ofS Drawn __ VAD 

mole 1 "25! Golder Associates ce TE



COOR. N105765 ft. (N32238m) 4 of 6 

E2278410 ft. (£694461m) BORING LOG 640-130 SHEET__* OF __2 

| cureace evev 1590.4 ft. (484.75m) proyect EXXON CRANDON TAILINGS_DISPOSAL SYSTEM 

© parum __USGS MSL oat starteo 2/9/82 spate compLeten__@/ 11/82 | 

DRILL RIG__.schramm Rotadrill _ prittinc mMeTHop____Mud Rotary 

ZT. 
DEPTH {9 i | 3 GROUNDWATER 
METERS| © DESCRIPTION 2} ~ HAMMER | OBSERVATION 

- | 2 BLOWS 

FEET é z a : PER 6IN. Zar. WELL 

T3754 CONTINUED | CONTINUED _ 

103.4 a — > oO 

oo 3 05.0 

tes v 

p° o¥< 2 

ees a. 

ae CW 
e,° => 

ote.) & | Pea Gravel 

. 
20°. Z 

= 12 [oo AIR HAMMER 21/22°s34 3 
oo a 

| 
pioe : , 5 0 

S80 98 o 0! 115.0 

Very dense, tan, fine to coarse |SP soto? 
SAND to silty, fine SAND, to goa Si0e 5 28,3 Pea Gravel 

generally finer with depth SM eres (to botton 

1130 la HAMMER| 24/242%.30.2.22%<) OF boring) 

{14 [po lare nammer| 18/14 

42.3/ ee 

@ 139.0) | CONTINUED 
814-1296 a: 

Job No. 217 cor awn 

scale =D Golder Associates Daa are



COOR. N105765 ft. (N32238m) 5 6 
E2278410 ft. (E694461m) BORING LOG .G40-T30_ SHEET 2 OF ___~ 

surFace ELE. 1990.4 ft. (484.75m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__USGS MSL pate starntep 2/9/82 pate comptetep___ 2/11/82 © 

DRILL RIG___schramm Rotadrill _ prittinc mMeTHop___Mud Rotar 

a 
DEPTH |S i} ° GROUNDWATER 

a DESCRIPTION of ~ HAMMER OBSERVATION 
METERS i = $ W BLOWS REC aT WELL 
FEET |¢ z 9 a PER 6IN. . | 

” mM om 

42.37 So | CONTINUED _ | 

139.0 

Very dense, tan, fine to coarse {SP  histoolar HAMMER j 
SAND, to silty, fine SAND, to 
generally finer with depth SM 

45.42 ee 
149.0 

Very dense, brown, silty, fine 
to coarse SAND, some fine to SM 
coarse gravel | @ 

/_ l16lp0 AIR HAMMER|14/18 

47.55 
156.0 

Green weathered bedrock 

49.38 
162.0 

END OF BORING 

Job No.___ 314-1296 ° Drawn CAB | © Scole 125 Golder Associates nenneg MTF |



COOR. N105765 ft. (N32238m) 6 6 
F2278410 ft. (£694461m) BORING LOG 240-!30_ SHEET __© of __6 

SURFACE ELV. 1590.4 ft. (484.75m) peoyect _EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTum _______USGS MSL sae started 2/9/82 pate compteteo__2/ 11/82 

DRILL RIG Schramm Rotadrill_ orRitLiné METHOO Mud Rotar 

po NOTES: 

1. Elevation of top of protector pipe, 1593.3 ft. (485.64m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

[DATE [27237827 Sid SSS 
DEPTH (ft.)] 12.4 [  [ [| |... [| .~/4 

: 814-1296 Drawn CAB 
| Jeb No, So Golder Associates oe TF 

Secsie___ tS ecked



COOR. N121515 ft. (N37038m) ; 5 

E2277990 ft. (£694332m) BORING LOG .G40-X1 SHEET_1___ OF __? 

SURFACE ELEV.1616.6 ft. (492.73m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL pate startep 1/14/82 pate comptetep__!/ 15/82 © 

DRILL RIG___SCchramm Rotadrill _ orittinc mMeTHop__Mud Rotary ee 
ou z] DEPTH |5 J] 3 | GROUNDWATER 

"NETERS| @ DESCRIPTION el ys HAMMER | OBSERVATION 

| FEET | ete 1S) 2) seem | art WELL 
wo , =~ a z - 

mH TP 
F S AIR HAMMERI 5/24 
[ ee 

- 

t 
F | 

- 1° AIR HAMMER 0 ? Ce EOE | 
Dense, brown, fine to coarse 1 
SAND, some fine to coarse SM | ] © 
gravel, some silt i | | 

| ~ 13 | DOJAIR HAMMER|10/1(¢ 

=. 4 [DOIAIR HAMMER! 5/75 | 
|“ to 

11.13 eo Le 

 %. S CONTINUED : © 
Job No,__ 814-1296 _ | Drawn CAB 
Scole 1 N=5' Golder Associates nenvag MTF



COOR. N121515 ft. (N37038m) 5 : 

E2277990 ft. (E694332m) BORING LOG G40-X] SHEET __© OF 

SURFACE ELEV, 1616.6 ft. (492.73m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© paTum __USGS MSL. sé star TED 1/14/82 DATE COMPLETED 1/15/82 

DRILL RIG_.ochramm Rotadrill DRILLING METHOD Mud Rotar | 

a]. 
DEPTH 8 DESCRIPTION 8 é BRON OE 

. N METERS r 3 . HANMER REG 0B 

- z 9 > PER 6IN. 

. ” a - 

baad. CONTINUED | 
36.5 CT 

5 foofam nave! 24/2 Dense, brown, fine to coarse | 9 {D0 JAIR HAMMER) 24/2 

SAND, some fine to coarse SM | 

gravel, some silt ne 

| ig 

@ 51.0 “ny S 
6 | DUJAIR HAMMER] 11/11}.~4 

on Sm 

| y7 | Grout 
: | i 2 (to surface) 

an w | 

| a we a 

co? a) 

61 2) 
ayo | 
s,] | 

Dense, fine to coarse SAND, XY] DOJAIR HAMMER 2/ 8, D 
some clay, some gravel, trace : eT Ay 
silt Pk : 

a 20.42 
+ Bentonite 0/.¥ 
+ Clay Seal 21.03 

Bo 69.0 
2% Pea Gravel 

21.79 eed of 

@ 1.9 ; : CONTINUED S| CONTINUED 

814-1296 , CAB 
weig Tt=5* Golder Associates Oro et F



COOR. N121515 ft. (N37038m) 3 5 
| E2277990 ft. (£694332m) BORING LOG {40-x! SHEET _~__ OF _—__ 

suRFACE ELev, 1616.6 ft. (492.73m) proyecr EXXON CRANDON TAILINGS, DISPOSAL SYSTEM 

opatum —_USGS MSL CATE STARTED 1/14/82 DATE compeLeteo —__!/ 15/82 © 

DRILL RIG ramm Rotadrill DRILLING METHOD. Mud Rotary 

, i 
DEPTH |g 318 GROUNDWATER 

METERS| © DESCRIPTION 3]> HAMMER | OBSERVATION 
= BLOWS , FEET : zZ g : PER GIN. Zan | WELL 

21.79 So CONTINUED 
71.5 _ a oe bs w 

| = | AIR HAMMERIT 2/12 "08 op Pea Gravel 

Dense, fine to coarse SAND, 8 00 08st 
some silt, some fine to coarse 0°", 22.86 
gravel, trace clay woos 75.0 

o°e, wy 
o,0° QO. 

23.77 Seq 
78.0 e0 dG 

Dense, brown, fine to coarse er o® a | Pea Gravel 
SAND, some fine to coarse SM see] 
gravel, some silt se4 B]. 

25.30 | ; | = 19 Ibo AIR HAMMER|18/18}°s‘4 = 
83.0 2°] 

oes b= 25.9] 
0° 00° 0, woe, 8 5 e 0 © 

Dense, red-brown, fine to ee gees oe! 
medium SAND, some clay to Oe 
brown, fine to coarse SAND, Po 79% 8% 
some gravel, trace silt /- |rolpolare HAMMER|I7/21 [2e, 3 92,3 20 

53 08 228 : Pea Gravel 
09,207.20, (to bo ttom 

ee gocgee d0f boring) 

97.5 eee ons 

Dense, fine to coarse SAND, S sete oe 
some gravel, trace silt S oe $00 goo S 

= [UIP OATR HAMMER freer 

32.46 | 
06 — 

pet CONTINUED p @ 
Job No, c!14-1296 G ld A ° Drawn CAB 

Scale 1"=5' oider Associates shocnad MTF



COOR. N121515 ft. (N37038m) 4 5 

E2277990 ft. (£694332m) BORING LOG _640-x! SHEET _-_. OF __— 

SURFACE ELEV. 1616.6 ft. (492.73M) proyecr __ EXXON CRANDON TAILINGS, DISPOSAL SYSTEM : 

© DATUM USGS MSE DATE STARTED 1/14/82 pate compceteo__!/15/82 

DRILL RIG ramm Rotadrill ORILLING METHOD___Mud Rotar 

vn ar 
la 3} 2 GROUNDWATER 

METERS | & DESCRIPTION | > HAMMER | OBSERVATION 
FEET |§ z} 2 | cewem | ZT WELL 

_ ” Sia - . ; 

£32.46 a CONTINUED po 
106.5 ne 

Dense, fine to coarse SAND, SP 

Some gravel, trace silt SM 

33.53 | 
110.0 

[= fiz foo far nanmer| - 

Dense, red-brown, fine to 

© coarse, silty SAND, some SM 

gravel, trace clay | 

40.08 
131.5 

Weathered rock, dark green, 

highly weathered bedrock 

41.15 oe | 

135.0 
CONTINUED 

814-1296 CAB 
Job No. _ + "  S . Drawn 

top ~~ MIF. scale 1 =5 Golder Associates an eT



COOR. N121515 ft. (N37038m) G40-X1 5 5 

E2277990 ft. (E694332m) BORING LOG stu‘! SHEET ——___._ OF ——_- 
SURFACE ELEV, 1616.6 ft. (492.73m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL sop: STARTED 1/14/82 paTe compLetep___[/15/82 @ 

orice Rig__ochramm Rotadrill  prittinc metHop___Mud Rotary 

qT DEPTH | a1 GROUNDWATER 
METERS | ® DESCRIPTION tals HAMMER | OBSERVATION 
FEET | et] 12] cen | “arr WELL a. 

| tb Sli a - 

ad CONTINUED Sl 

C as 

Weathered rock, dark green, 

highly weathered bedrock 

sd = frsfoof 
143.0 

| END OF BORING : 

| NOTES: © 

1. Elevation of top of protector pipe, 1619.7 ft. (493.68m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. | 

1/22/82 | 2/5/82 | 2/23/82 | ssi id] t—“‘i‘iESSCSCi“‘(‘CSCCCOCT , 
| DEPTH (M) | 10.05 | 10.00 | 10.14 [| &3| °° #&3| || 
[DEPTH (ft.)} 33.0 | 32.8 | 33.3) | | | 

Job No. —Bot=1296 — Golder Associates Orawe —— SB © 
Scale =5' Checked __MIF



COOR. N121930 ft. (N37164m) 
2277830 ft. (E694283m) BORING LOG G40-XIA sHeeT__!| or __3 

surFACE ELeV. 1578.9 ft. (481.25m) proyect__EXXON CRANDON TAILINGS ®ISPOSAL SYSTEM 

@ ovum uses mst pare stanteo 1/13/82 pare cowmeren__W/14/82___—. 
DRILL RiG___ochramm Rotadrill  oritting meTHon__Mud Rotary 

pT ar 
2 o| 2 GROUNDWATER 

METERS| * DESCRIPTION | + HAMMER | OBSERVATION 
FEET |@ P| & eee | Aare WELL 

” > @ - 

0.0 
] AIR HAMMER | 20/24 

Loose, brown, fine SAND, some SM 
silt, some to trace clay 

4.57 ee 
@ 15.0 

S 3/00 |AIR HAMMER] 18/2442-] 
a ow! 

v4 Oo! 

be | 
ay § 

Compact, brown and red-brown, 4 a | 
fine to coarse SAND, trace to {SM ivi | 
some fine gravel, trace to to 1S Grout 
some clay, trace silt SC cg Y (to surface) 

dE 
| 4S 

NE AIR HAMMER] 5/6te’*] > 
____—--} 4 3 

mS | 
Die” WY) | 

ig 

1 a oy oe 
@ 36.5) CONTINUED SS CONTINUED 

Job No._ 814-1296 ° Drawn CAB 

Scale 1'=5' Golder Associates eM" TE



COOR. N121930 ft. (N37164m) 
£2277830 ft. (£694283m) BORING LOG _G40-X1A SHEET__¢@ of _3_ 

SURFACE ELEV. 1578.9 ft. (481.25m) project EXXON CRANDON TAILINGS-DISPOSAL SYSTEM | 

patum USGS MSL soa startep 1/13/82 ___ pate compLeteo__1/14/82 © 
DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

g 
ones DESCRIPTION 3}: GROUNDWATER 
METERS} | a] 9 w| “arows [Reo - OBSERVATION 
FEET |e ze) 3 2 | peR BIN. ATT. WELL 

wo 5 / a - 

i ad. CONTINUED a CONTINUED 
36.5 SO OO “a? — — 

“e-] | Grout 

Bentonite 39.0 
: ++ Clay Sea 

= [5 |p0 |AIR HAMMERN8/18 Hedy g, --— —_1250 
ye", OQ. 41.0 

whe 
2) O 

. 
co = 
o,° Qa. 

Compact, brown and red-brown, joy °c]; Pea Gravel 
fine to coarse SAND, trace to |, Peo | 
some fine gravel, trace some Sc 234 S| 
clay, trace silt eee] = | 

ogo ~ 

ood | 
ot 15.24 

5.5f | SS 0.01 & 
5] . U ae — eo 2 

AIR HAMMERII9/21 32] & | 
oo’ >, 

. 
a oO. | 

04 «Pea Gravel 
Poe QD | 
e.0 5 

Loose, reddish brown fine to “oe 2 

coarse SAND, some silt, trace {SM ao : 

to some fine gravel, trace clay Or 

on | 18.29 
oe 00° 093, 60.0 . 

= / 00 [AIR HAMMER? 1/21 cd "0 20 9° 

U U ee 20%, pene, vee 

63.0 eede sod se 

Decomposed rock HONS Pea Gravel 
+ aes eae 

20.79 | medesee es 
APY} | Weathered rock epee a. 

69.0 CONTINUED CONTINUED 

814-1296 e Job No, —=— ‘ Drawn CAB 

Scale T"=5 Golder Associates a MTF



COOR. N121930 ft. (N37164m) | 
E2277830 ft. (E694283m) BORING LOG .G40-X1A SHEET__3  of_3 

SURFACE ELEv. 1978.9 ft. (481.25m) provect EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 
© DATUM —___ USGS MSL spate startep 1/13/82 pate comptetep 1/14/82 , 

DRILL RIG Rotadrill oritting METHOD Mud Rotary 

S) 5] SAMPLES 
DEPTH e 3 3 —— GROUNDWATER 

METERS ‘ oe een Gyo ful || FAMMER REC / OBSERVATION 
FEET |@ = g =) 21 per ow. ATT. WELL 

” > a z t 

ai CONTINUED 
21.03 _ a CONTINUED 
69. 0 

goog e eg: oS 

Weathered rock, very dense, ees eee 
green bedrock 23052] Pea Gravel 

22.86 eee tee) 
75.0 

END OF BORING 

© NOTES: 

1. Elevation of top of protector pipe, 1581.7 ft. (482.11m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

pepe ay eeee2 fatale 2/ea/g2 FO 
159 | 

Job No, 818-1226 Golder Associates Drawn me Scale___ I =5' Checked MIF



COOR. N113655 ft. (N34643m) | 5 
E2279180 ft. (E694695m) BORING LOG .G40-Y15_ SHEET ____. OF _-__ 

surrace ELeV, 1993.4 ft. (485.68m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL soa TE STARTED 12/14/81 paTE compLetep___l@/1/7/81 © 

DRILL RIG___ochramm Rotadrill  prittinc meTHop___Mud Rotar _ 

‘ | 5 | __—sSAMPLES-— 
a | . 

DEPTH | 3 DESCRIPTION 5 i HAMMER | POSERVATION 
METERS] wl g w| Blows |REC/ | WELL FEET e Z 3 ~ PER GIN. | 

a0 Brown, fine to medium SAND, BM 
0. 46 some silt (Fill material) — | 

y 1.5 / 

0.61 Dark brown — peat, woody / 
2.0 \ y 

Dense, gray green fine to c 
medium SAND, trace to some kc | 
silt | 

3.6 AIR 
° 2 D HAMMER 124/24 

Dark gray green crganic silty 
clay, both color darkens and (CL 
Silt content decreases with 
depth 

AIR 
3 HAMMER |21/48 

8.67 
28.5 

Brown, fine to coarse SAND, AIR 

some fine to coarse gravel, SM HAMMER | 12/24 
some silt 

10. 36 ee 
34.0 

CONTINUED 

814-1296 
Job No. ——_____=—__ . Drawn SKB Seale 135 Golder Associates whesnog VK



COOR. N113655 ft. (N34643m) 2 
2279180 ft. (£694695m) BORING LOG _G40-Y15_ SHEET __¢__ OF __6 _ 

surrace ELev. 1593.4 ft. (485.68m) prosect EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 
@ patum USGS MSL pate starten 12/14/81 pate comptetep 12/17/81 ! 

DRILL RIG___ochramm Rotadrill printing meTHop____Mud Rotar 

DEPTH z DESCRIPTION 8 é dANMER GROUNDWATER 

METERS] & ~1i w | Blows = |REC/’ OBSERVATION FEET |e 13 0 | PER GIN, ATT. WELL oO > a - 

10.361 CONTINUED 
34.0 

Brown, fine to coarse SAND, 
some fine to coarse gravel, SM 
some silt 

12.19 

Je AIR 
Dense, multicolored, fine to CP 9 HAMMER | 18/3¢ 
coarse GRAVEL and cobbles, 
trace silt 

13.72 a | | 
45.0 

Tan, clayey, silty fine to 
medium SAND AIR 

HAMMER 6/3¢ 

16.76 _ Lee -——— 

55.0 | ae] , 

SS 
i.) 2 : 

Yellow brown, fine to coarse rey 
SAND, trace fine gravel, ou) ZB 
trace silt ATR el 

7 HAMMER | 24/24-°:] © Grout 
oe »| (to surface) 
cles 2: 

oye 
? rl O 
ety => 
ed Oo 

| 2 
eed OS 
6,2) 0 

21.03 _ _. —_ nee ak 

© p 69.0) CONTINUED CONTINUED 
814-1296 Job No... Yi t PSs ® Drawn SKB Scale 1 "=5' Golder Associates checvog JVK 0



COOR. N113655 ft. (N34643m) 3 6 

£2279180 ft. (£694695n) BORING LOG S40-"15__ SHEET 2 OF __8___. 

sunrace cLey 1593.4 ft. (485.68m)ppojecr __EXMON CRANDON TAILINGS" DISPOSAL SYSTEM e 

patum ___ USGS MSL_ spate startep 12/14/81 pate compceteo__l2/17/81__ 

ORILL RIG_SChramm Rotadrill _ prituinc meTHoo____Mud_Rotar 

ar 
DEPTH | seSCRIPTION 3} 8 GROUNDWATER 
METERS| a 3 . HAMMER necy | BN 

FEET I >} 9 o PER 6IN. ATT. L 
” Sl a - | 

71.03 | CONTINUED CONTINUED 
69.0 TO 

spp 

Pal faa 
a Grout 

wre wy 
i] 2 
ote] 23.7 
ry 2 ag ite 78.0 

o,.°9 QO. 

ee o| A 08 

AIR e,e =| 9.0 

HAMMER B2/22 fos | Pea Gravel 

reed OU © 
o2e 25.60 
Peco | 84.0 

Yellow brown, fine to coarse ved a 
SAND, trace fine gravel, SP oof 
trace silt Se) = 

3 | Pea Gravel 
oe oO | 

ogo | 

ATR oo + | 

-~ froloo HAMMER 0/21 fes%] = 

eae Nu 

re 
oo : oe ° oe 94 m0 

ee eteete Pea Gravel 

}- {11 |00 HAMMER 24/24 |o'tostso 2 

31.70 __ _ ee ee _- 
104.0) CONTINUED p CONTINUED © 

814-1296 oKE 
Job No. G1 F7 1670 . 
sale "25! Golder Associates oe VK



COOR. N113655 ft. (N34643m) 4 
F2279180 ft. (£694695m) BORING LOG _G40-Y15 SHEET_4 oor _6 

surFACE ELev, 1993.4 ft. (485.68m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

@ patum ___USGS MSL pate starten 12/14/81 pate comptetep___l2/17/81 _, 

oRILL Rig__schramm Rotadrill  orittine meTHoo__.___Mud Rotary 2 eee 

. ar 
DEPTH] a} o GROUNDWATER 

a DESCRIPTION Qa ~ HAMMER OBSERVATION 

METERS] ~|¢ w | Blows REC” WELL 
FEET | =| 3 oO | PER GIN. ATT. ; 

” > @ re 

Faro] | continuo CONTINUED __ 
104.0 este 

ae Pea Gravel 

FY ee Poremgssies Sse HAMMER isi of boring) 

cited 
° °° ° o,° °e o A. 

nego ° oe ° 

@ foMS past 
Yellow brown, fine to coarse 
SAND, trace fine gravel, 
trace silt NIR 

| || Hammer _[/8/18 

AIR |= [14/00 wate [8/78 

42.37 ee 

©} 139.0) | CONTINUED 
814-1296 SKB Job No..— ° Drawn scale 1'=5' | Golder Associates oe VK



COOR. N113655 ft. (N34643m) . - 
E2279180 ft. (E694695m) BORING LOG 240-15 SHEET 2 __ OF __2__. 

surFace ELev, 1593.4 ft. (485.68m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum ____USGS_ MSL _ pate starteo__l2/14/81_ pate compteten__l@/1/7/8) © 
DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

DEPTH EF DESCRIPTION 2|o GROUNDWATER 

METERS] ,. oi > HAMMER . OBSERVATION 
FEET |é eT eel e) ee carr WELL 

” 5 wm - 

12.37 So CONTINUED 
YU OO — oo 

AIR 
15 HAMMER [24/27 

ATR 

16 HAMMER (24/24 
Yellow brown, fine to coarse 
SAND. trace fine gravel, © 
trace silt 

AIR 
17 HAMMER {24/24 

51.21 
168.0 

DRILL 

Dark green, competent TUFF CUTTINGS 

78 FF BORING © 
814-1296 SKB Job No.__ 814-1296 ; 

coe [tak Golder Associates Drown —— 
Scale Checked



COOR. N113655 ft. (N34643m) 

| £2279180 ft. (£694695m) BORING LOG .640-V15 sHeeT__© of _6 _ 

@ surrace Lev. 1593.4 ft. (485.68m) proyecr EXXON CRANDON TAILINGS DLSPOSAL SYSTEM 

: patum ____USGS MSL sé: star ED 12/14/81 _ ate compteteo__ 2/17/81 Es 

ORILL RIG Schramm Rotadrill _ orittiNG METHOO___Mud Rotary _ _ 

NOTES: 

1. Elevation of top of protector pipe, 1596.9 ft. (486.74m). 

Table of Water Level Readings by Date. Readings Indicate Depth 

Below Ground Surface. | 

i782 1/22/82 [2/5/82 | 2esezCCdSC(‘ Cdr OC 
DEPTH (M) FO 2.3722 | ede | 238 P

P 

DEPTH (ft.)[ 7.8 17-4 | 71 1 78 [| [| 

| | 

4 814-1296 . CAB 
S20 No. Olt tes 

Orawn VO 

sg Golder Associates weevag MTF



COOR. N113665 ft. (N34645m) 1 
E2279170 ft. (£694692m) BORING LOG .G40-Y15A SHEET__- OF 

SURFACE ELEV, 1593.7 ft. (485.77m) proyece EXXON CRANDON TALLINGS-DISPOSAL SYSTEM 

DATUM — USGS MSE DATE STARTED 12/17/81 DATE COMPLETED 12/17/81 © 

ORILL RIG__SChramm Rotadrill _rittinc metHop___Air Rotary to 8', clean water rotary 
7 | 

DEPTH |& DESCRIPTION a8 GROUNDWATER 
METERS| ,. 21> HAMMER | OBSERVATION “FEET |g et Sie] 2) seedy | ar] WELL o 5] a ‘- | 

0.0 Brown, fine to medium SAND, some ee ee T.0 sal silt (Fill material) PRESSURE ete GROUT 

1.92 "AS pyoraut rc} 18/36, 5-2 0.9 
+;{ olBentonite “U 
++ a |Clay Seal 1.52 

Dark brown peat | Pt roof >. U 
,0°%o wd 

PRESSURE eetaPea Gravel 
- |b, YDRAUL IC | '8/36).3 455 7.5 See 

Grey green fine to medium SAND, | | | | | BER 3.051 
trace to some silt SM oe eee ete 0.0. sho] Gt, fonds Te 3.81 esoe sees. 12.5 

oe 00 oe 

| foe coeo ce Pea Gravel | 
Dark gray green organic silty OL = | 4 po | poy. 23/2dpraseesee | © 

6.1 - [5 po] PH. ee/es weieesee 6.10 
20.0 20.0 

END OF BORING 

NOTES: 

I]. Elevation of top of protector pipe, 1596.6 ft. (486 .63m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

.__ DATE [1/7/82 [1/22/82 [275/82 «YY | DEPT WY 0.56047 [0-32 + ——_}_—_ pep (fe.)] 9 [as Pe ft 

814-1296 Job No. ° Drawn SKB Scale 125 Golder Associates ohenog  JVK 

aaa



COOR. N110730 ft. (N33750m) 40-21 ; ; 
E2278040 ft. (£694349m) BORING LOG 77s!” SHEET! orF___t 

SURFACE ELEv, 1592.8 ft. (485.48m) ppoyecr EXXON CRANDON TAILINGS DESPOSAL SYSTEM Lo? eee ee eee eee 
© paTuM ___USGS_ MSL —___— pate startep_12/28/81 pate comptetep___! 2/28/81 ! 

i a] DEPTH | 9 d}o : GROUNDWATER a. DESCRIPTION o ~ HAMMER OBSERVATION 
METERS! wig ‘w{ slows  |REC” WELL FEET | & =1 9 a | PER GIN, ATT. 

+) 23 m@ - 

ti] [Te “ 
AIR ld 

] HAMMER 20/24 *} 2) Grout 

ee “> 
f 1 > 

| 2/00 HAMMER | 18/24-.:| © 
2) 

Brown, fine to coarse SAND, wel 'o 
some fine gravel, trace silt a) ct 

ATR 3) Bentonite ~~ 
5 Clay Seal 3,35 

/- | 3/0 HAMMER | 24/ epee “Pea Gravel !1.U 

Hie Pea Gravel 

PH. | 6/36{%2S2.] 5.18 
wo? 20% 20° 17. 6 

‘oe s’ee see] Pea Gravel 
p 

pee ees 6 ] q 

20.0 J.0 

END OF BORING 

NOTES: 

1. Elevation of top of protector pipe, 1596.5 ft. (486.62m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. | 

[bare 177782 [1722782] 2/10/82 _| 2723/82 a 
a 

814-1296 . CAB Job No. -Olrr tes Drawn VO sale 125 Golder Associates nenvgg MTF



COOR. N108880 ft. (N33187m) 

£2278310 ft. (£69443Im) BORING LOG &40-¥22 sHeet__!__ or 7 

surrace evev, 1609.1 ft. (490.46m) paoyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL. SS:sCénig@ sR TED 1/19/82 svar compLeteo__1/22/82 © 

DRILL RIG__Schramm Rotadrill _ prittinc mMeTHOD_Mud Rotary 

a1 < 

pepe 8 nESCRIPTIO 3| 2 GROUNDWATER 
METERS] * IPTION el> HAMMER | OBSERVATION | 

FEET |& ra | feeem, | ATT WELL 
n 

5 @ ad . 

0.0 
| 

Compact, brown, fine to medium 24 fee 

SAND, some silt, occasional SM 

gravel : | 

1.52 
5.0 

Compact, brown, sandy GRAVEL, cP 

trace silt 

\) 

=| sfoo| pan. | zare 

Dense, brown, fine to coarse Sp 

SAND, trace silt 

=| alool pun. ba 

10.6 oe 

35.0 

CONTINUED 

Job No, ol 4-1296_ ‘ Drawn CAB © 

SLT Golder Associates von MTF



COGR. N108880 ft. (N33187m) , , 
E2278310 ft. (E694431m) BORING LOG _G40-Y22 sHEET__© of __/ 

surFace evey, 1609.1 ft. (490. 46m) prosecr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© DATUM USGS MSE DATE STARTED _— VW19/82 DATE COMPLETED _ 22/82 

oricy Rig__ochramm Rotadrill opting metHoo_Mud Rotary sd 

qT DEPTH | a] 8 GROUNDWATER 
METERS] ® DESCRIPTION o| x HAMMER | OBSERVATION —— 

= BLOWS ; FEET | § e] aye |e] cewem, | “arr WELL 

olf emme 
10.67] | __ _. ~~ 35.0 

= [sho] rm hive 

Dense, brown, fine to coarse j i) 
SAND, trace silt 

= [spo] p.m hore 

17.68 
58.0 

D » fi ; | Dense, brown, fine SAND | 7 bo fir 4avven| 16/24 

20.57 _— Le 
67.5 

CONTINUED 

© 814-1296 CAB Job No. tk ° Drawn scale = Golder Associates secnog MTF



COOR. N108880 ft. (N33187m) 
3 oF 7 

2278310 ft. (£694431m) BORING LOG .640-¥22 SHEET__> of _1__ 

cureace ELey 1609-1 ft. (490.46m) proyecr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL Ca: STARTED 1/19/82. sd va ComPLETED —___1/22/82 _ © 

oRILL RIG__ochramm Rotadrill  orittine metHoo__Mud Rotary 

ar 
DEPTH | 313 GROUNDHATER 
METERS} .- DESCRIPTION e|> HAMMER | OBSERVATION 
FEET |% a} 3 meen. | AT WELL 

5 z| 3 | 

el CONTINUED ; 

20.57 __ Lk 

67.5 
| 

}= {3.0 fan HAMMER] 7/24 

Dense, brown, fine SAND, Sp 
trace silt | 

24.38 

: 

50.0 
| @ 

Very dense, sandy GRAVEL, 0 [AIR HAMMER|11/14 
some clay GC = [9 

26.6 

87.5 

Very dense, brown, fine to 
coarse SAND, trace silt OM  - {10 jpo jAR HAMMER|15/19 

30.48 
a Dense, brown, fine to medium 

0,94 SAND, trace silt _ 

101 5) CONTINUED p @ 

' Job No. 914-1296 G ld A iat S Drawn CAB 

Seale) '=5! older Associate checked MIF —



COOR. N108880 ft. (N33187m) 4 - 7 
_ £2278310 ft. (£694431m) BORING LOG _G40-Y22_ SHEET —____ OF —___ 

suRFAcE ELev. 1609.1 ft. (490.46m) projecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
© patum ___USGS MSL sopatee startep ___1/19/82 __ pare COMPLETED_____1/22/82 | 

oRILL RIG___oCchramm Rotadrill — orittine meTHOp____Mud Rotar 

a1. DEPTH |§ oN 3] 3 GROUNDWATER 
METERS | © DESERIPTIO 1S ( Ela] “sows frees OBSERVATION 
FEET 3 z : PER GIN, ATT. WELL 

@ 

fexel |r a} 101.5 

|] HAMMERI14/14, 

| |= |12|00 AIR HAMMERI16/20 

Dense, brown, fine to medium 
© SAND, trace silt 

tha bo law HAMMER na 

4 

39.93 

~U | 

| Dense, brown, fine to coarse 
| SAND, trace silt to fine SAND, 

trace silt with occasional oP 14 |oo lar wammert s/18; fine gravel 14 AIR HAMMER/18/18 

41.61] | _ | 
@ 136.5) | CONTINUED Sy 

Job No.__ 814-1296 ‘at Drawn CAB 
° NW i MTF 

Scale. =o. Golder Associa es Checked ___



COOR. N108880 ft. (N33187m) ; 5 7 

£2278310 ft. (£694431m) BORING LOG &40-"é2 __ SHEET > __ OF _* _ 

surFAcE ELEV, 1609.1 ft. (490.46m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL song startep 1/19/82 pate compteten__!/22/82 @ 

ORILL RIG Schramm Rotadrill ORILLING METHOD Mud Rotary 

| 4).|  saMPLes 
DEPTH S a 3 GROUNDWATER 

METERS | = DESCRIPTION o| > HANMER |e OBSERVATION 
—— = LOW ; 

FEET |¢ aE: f] ccr em Att WELL 

41.61|_ _ CONTINUED SW 
136.5 OS 

7 

Dense, brown, fine to coarse }- 15 joo JAIR HAMMER] 18/18 
SAND, trace silt to fine SAND, [cp 
trace silt with occasional | 

fine gravel | 

“-] @ Grout | *'o OO 

- +] ae <| (to surface) 1 © 

46.63 r+ 4 “| Bentonite152.6 

153.0 , 3S Clay Sealag 94 

| 16/00 lam HAMMER|18/18%724 2 198-6 
Dense, brown, fine to coarse a gl 
SAND, some gravel, trace clay sp ofc] 
ta fine to medium SAND, trace o3f 2 

silt 24 O 

2°" Oo 

20 ./ 1 | or oO! 
160.C 0° ” Pea Gravel 

gfe] 49.38 
8d a 162.0 

2° 2 

Very dense, brown, fine to | |r7}00 AIR HAMMER 20/2aF es oO 

coarse gravelly, fine to Sp oo) & 

coarse SAND, trace silt, with os} o 
areas free of the gravel oo 2 

8) 
son Ow 

52.27 oe god ned Pea Gravel 

171.5 i ¥ - 
CONTINUED CONTINUED @ 

Job No. 914-1290 . Drawn CAB 
Seole I'S! Golder Associates weeeaq MIF



COOR. N108880 ft. (N33187m) . 
£2278310 ft. (£694431m) BORING LOG G40-Y22 sHEET 6 __ of __7__ 

surrace ELey 1609.1 ft. (490.46m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

© patum ____ USGS MSL sca: STARTED 1/19/82 DATE comPLeten__l/22/82_ 

pric RiG__ochramm Rotadrill ooritting MetHoo__Mud Rotary 

|, qT. 
J 2 DESCRIPTION Oo} GROUNDWATER 

METERS] 31> | HAMMER Jee OBSERVATION 
FEET Rs z S = PER GIN. 9n7. WELL 

” @m - 

52.27 So . CONTINUED bi 

177.5 ee no tees aD 
eee? ° Ce $ Ce ] / 2 ° U 

| |18 00: AIR HAMMER 18/ 21 Pees ed 

Very dense, brown, fine to seeseeseet 
coarse gravelly, fine to Ae 
coarse SAND, trace silt, with reo ee 8 a8 8 oe 
areas free of the gravel ee eke, 

© eae etestes]Pea Grave 

57.94 |= |19 [00 [arr HAMMER|IA/14fieeshesees 
] 9 0 . ] ee 6°, "200%, "eo — 

Green, weathered rock roe geet Soe 3 

59.74 oe RESETS | 
196.0 | 4 

END OF BORING 

$14-1296 CAB Job No._-=_ ° Drawn Seale eS! Golder Associates on MTF



COOR. N108880 ft. (N33187m) | | | , , 

F2278310 ft. (E694431m) BORING LOG L40-Y2e SHEET __-_ OF ____ 

surFace eLev 1609.1 ft. (490.46m)proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum USGS MSL spare sarten__!/19/82___oare commrereo__!/22/84 © 

DRILL RIG___Schramm Rotadrill __ oaittine MeTHOo Mud Rotary _ 7 | _ 

NOTES: 

1. Elevation of top of protector pipe, 1612.7 ft. (491.55m). 

Table of Water Level Readings by Date. Readings Indicate Depth 

Below Ground Surface. 

pare _ | 2/57e2_ | 27237e2T TC 

DEPTH (ft. 32.6 13.2 PO COSC CSC 

Job Vo. O14-1296 
‘ Drawn CAB e 

ose 5 Golder Associates ~necned MTF



COOR. N106680 ft. (N32516m) ] 4 E2278800 ft. (£694580m) BORING LOG _G40-Y26_ SHEET —_ OF —_~__ 
suRFACE ELEV. 1590.7 ft. (484 . 85m) project EXXON CRANDON TAILINGS.DISPOSAL SYSTEM 

© patum —___US&S MSE pate startep__!/18/82 pate compceteo__!/20/82_ |, 
oritt Rig__Schramm Rotadrill  oriiing metHop___Mud Rotary 

@ “ar erin 8 DESCRIPTION 3} 2 GROUNDWATER 
METERS) a] 3 w| “ovows |RECy OBSERVATION 
FEET Rs zZ 8 2 | PER GIN. ATT. WELL 

” @ - 

" = [fod pa hare Dense, tan, silty fine to M |= | 1{ 9 PAH. 13/18 
medium SAND 

1.52 : 
0 

Dense, brown, fine to coarse 
SAND, some fine to coarse 
gravel, trace silt to very - |2tod pa. liye 
dense, fine to coarse gravelly 
fine to coarse SAND, trace 

, silt 

}- | 3 | DOAIR HAMMER 112/18 

7.62 | 
25.0 

| Very dense, brown, fine to 
coarse SAND, some silt, some 
fine to coarse gravel | 

= [4 {0 pn. | ove 

os V d b t 39.0 coarse SAND, trace Fine gravel, Sp 11.28 _trace silt _ 

@ fb srof fo conten 
814-1296 CAB Job No..— ° Drawn YOU 

Scale__l=5' Golder Associates Checked MIF



COOR. N106680 ft. (N32516m) Y 4 

£2278800 ft. (£694580m) BORING LOG £40-%26_ SHEET —S_— OF ~—— 

SURFACE ELEV, 1590.7 ft. (484.85m)provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ____USGS MSI sé: star Tep 1/18/82 DATE COMPLETED 1/20/82 @ 

DRILL rig___schramm Rotadrill  prittine meTHop____Mud Rotary 
= — 
2]. 

DEPTH |S a] 3 GROUNDWATER 
METERS|® DESCRIPTION 2] > Hammer |, | «OBSERVATION 
FEET |§ ra | een, | art WELL 

on > @ - 

1] | CONTINUED 

37.0 

Very dense, brown, fine to 

coarse SAND, trace fine gravel, § . 15 | po AIR HAMMER18/18 . 

trace silt 

13.72 
45.0 

Very dense, brown, fine to ) e 

coarse SAND, some silt, trace } AIR HAMMER (12/12 

fine gravel - 16 | f 

16.76 
55.0 

Very dense, brown, gravelly, kp 7 | polarr HAMMER |18/18 b= 
fine to coarse SAND, trace ol | oo eo JD ! 

: silt to fine to coarse SAND, cM Ute 

some silt, trace fine gravel ot 

Hs) isiae GO} Grout 
lel (to surface) 
ee 5 

; oe JON 
CS A | 
Let Oo eS Wi 

ery 

21.79 oo | | 8 | poRR HANMER 15/18 oa | ee. 

L 71.5] CONTINUED PP pf Po CONTINUED © 

| Job No. 814-1296 ° Drawn CAB 

sole 1 =5! Golder Associates wpecnog MIF



COOR. N106680 ft. (N32516m) 
E2278800 ft. (£694580m) BORING LOG G40-Y26 SHEET or _4 _ 

e surrace ELev 1590.7 ft. (484.85m) proyect EXXON CRANDON TAILINGS BISPOSAL SYSTEM 

patum —__USGS MSL pate startep 1/18/82 pate comprereo___1/20/82 

orice rig__Schramm Rotadrill  ogitine metHop__Mud Rotary 
= 
qT. DEPTH 5 NESCRIPTION i} 8 GROUNDWATER 

METERS | ® 21> HAMMER |g OBSERVATION 
FEET | YZ 1212) ween | arr WELL 

b 5/ a : 

nro | ———conrinueo | “CONTINUED __ 
71.5 me 

: Very dense, brown, gravelly, 8 
fine to coarse SAND, trace Se] Ierout 
silt, to fine to coarse SAND, po |r HAMMER|12/1812<= 
some silt, trace fine gravel = [9 IR HAMMER | 12/18 ie 

ire wv 
“Fog 7] 

@ 25.91 ie] o 
B5.0 | S| 26.21 

+++! _ Bentonite 86.0 
ttt -e Clay Seabe g 

ee 3 | 88 0 

Very dense, tan, fine to Pod = 
medium SAND, trace silt | [10 |p0 JAR HAMMER|16/l@’set (P84 Gravel 

| og 28 . 35 
a 93.0 

28.96 ee Bes] w 
95.0 225) & Bard and gravel 

fr2t8} Oo fcave-in 
eyo 

are 
Bs 

Very dense, brown, fine to se] P 
coarse SAND, trace silt, PERI © 
trace fine gravel, to tan, [11 [po far HAMMER|18/18 p27] 7 
fine to coarse SAND SUES 2 31.3 

Shp re oe 3. 
wheter] Sand and 

Hcy gravel 
| 32.46 _ —_ Be RES cave= m 

@ p 106.9 CONTINUED S CONTINUED 
814-1296 CAB Job No. ——___ = . Drawn vO te 15" Golder Associates checked. MIF



COOR. N106680 ft. (N32516m) 4 4 

E2278800 ft. (E£694580m) BORING LOG .G40-Y26 SHEET? OF __+ 

surrace evev, 1990.7 ft. (484.85m) project EXXON CRANDON TAILINGS -DISPOSAL SYSTEM _ e 

patum __ USGS MSL ope starten__!/18/82_ pate compreten__1/20/8¢ 

pRILL RIG___schramm Rotadrill pricing meTHoo___Mud Rotary 
. 

rr) me . 

DEPTH 1 
S DESCRIPTION a| 2 GROUNDWATER 

METERS). sls ‘atows  [RECZ OBSERVATION 
< rr FY) J 

FEET I¢ S| 4 S| renew | ATT WELL 

32.46 a CONTINUED po CONTINUED 

Very dense, brown, fine to See eRe 
coarse SAND, trace silt, Sp HR ed 

trace fine gravel, to tan, AEE 

fine to coarse SAND Rieairere Saat 

2 sand and 
35.66 

EE gravel 

117.0 i 
EEE cave-in 

Very dense, red-brown, fine en - 
to coarse SAND, some silt, S Seine eases | } 

trace fine gravel, trace clay / 113] polar HAMMER |18/18 UA REES ED 

38.10 oe 
125.0 SRI LEEEREE 

Green weathered bedrock IEE 

39.01 Ess 
8.0 

END OF BORING 

NOTES: 

1. Elevation of top of protector pipe, 1593.6 ft. (485.73m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

Wepe2 [Od C—CidSCOCSC‘“‘iLNNNOCd 
| DEPTH (M) | 2.91 [| 3.09 | 
[DEPTH (ft.)| 9.6 | 10.1 I PE 

Job No. 914-1296 __ ° Drawn - CAB 

Scale 1 '=5 Golder Associates Mn MTF



COOR. N108070 ft. (N32940m) ) 
E2280288 ft. (E695033m) BORING LOG .G41-A23 SHEET __-__ OF ___© 

@ suRFAcE eLev. 1608.0 ft. (490.11m) proyect__EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 
paTuM _____USGS MSL spa starRTep 1/18/82 pate compLetep___ 1/18/82 ! 
DRILL RIG Rotadrill DRILLING METHOD___Air & Mud Rotar 

a 

DEPTH |& a] 38 GROUNDWATER 
NETERS| °° DESCRIPTION a} > HAMMER | OBSERVATION 
FEET | a} 2 o] pee | ATT WELL 

” 2 am - 

™ tip 
Compact, brown, clayey SILT ML 

P.H. 4/24 

1.52 a Pt | ff 
5.0 . 

2|D0| P.H. 8/24 

' 3;DO{ P.H. 6/24 

e ‘lal vv. bono 4/D0| P.H. ue 

) “| 
1S 

Compact to dense, brown, lo fe feed, 
fine to coarse SAND, trace SP | 5} D0 Pou. 4/14|~4 5) 
silt, occasional gravel : ae “| Grout 

- “21 8] (to surface) 
| eye 

- on 

| a © 
22/24 ba 

|. AG 

eo] 
“VIA 

wl 9.14 
7 | pw. fait Bentonite 30.0 

Ba a 9/0 6 

10.36 Se ie Pea Gravel 

34.0 TO 
CONTINUED CONTINUED 

Job No. ..814-1296 sawn CAB 
Scale. '=5 Golder Associates shecnad MTF



COOR. N108070 ft. (N32940m) 
2280288 ft. (£695033m) BORING LOG G41-A23_ SHEET 2 of __2 

surFace ELey 1608.0 ft. (490.11m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

patum _____ USGS MSL. —:sCé TE: STARR TED __1/18/82 pate compLeteo___!/18/82 

DRILL RIG__SChramm Rotadrill _ prictinc meTHoo___Air & Mud Rotar 

DEPTH |x $13 GROUNDWATER 
METERS | @ DESCRIPTION a} ~ HAMMER | OBSERVATION 
FEET 13 wl} 3 |) ee Zant. WELL | 

a ~~ @ - 

10.36 _ CONTINUED 7 CONTINUED / 

34.0 ~ a 
ee cece ee - ° x. rr °o ° 

2 dots] Pea Gravel 
PAH. 11/24 [ordre 

ee o” OS °°, f 

3st tee, 37.5 

osdQ Ys 

Compact to dense, brown, 2 <= 3 Pea Gravel 
fine to coarse SAND, trace SP fool pw. 1/24 [wet e®. 

silt, occasional gravel oF OF” 
noe 3 13.1 

Rotts Pea Gravel 

48.0 

END OF BORING 

NOTES: | 

1. Elevation of top of protector pipe, 1611.4 ft. (491.16m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

Pp DATE 270/82 | 2723782 TT 
DEPTH (M) | 7.35 | 7.52 | +4 Sd SS 
DEPTH (ft.){| 24.1 [| 24.7 | = =| | 

Job No.__ 814-1296 _ Drawn CAB 
seule a5" Golder Associates weno MIF



COOR. N116120 ft. (N35393m) 
] 4 E2280610 ft. (£695131m) BORING LOG _G41-812_ SHEET —____ OF __~_ 

surrace eLev._1610./ ft. (490.92m)pRosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 
© paTum ___USGS MSL pate startep 12/28/81 pare compLceteo___! 2/31/81 | 

ORILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotar 

a] 
“EPTH 1 318 GROUNDWATER 
METERS| ~ DESCRIPTION a] > HAMMER | OBSERVATION FEET | a: ae ZA WELL 

” a - 

f oO | | | {| 
Compact, brown, silty, fine SM p-f AIR HAMMER) 4/12 
to medium SAND 

1.52 | 

5.0 | 

Compact, brown, fine to coarse ee 
SAND and fine to coarse GRAVEL, = | DO] P.H. 14/18 
some silt, trace clay — 

5.33 ee 
17.5 

| DO|AIR HAMMER 
Very dense, multi-colored, fine 
to coarse GRAVEL, some fine 
to coarse sand to fine to coarse 
Sandy, fine to coarse GRAVEL, 
trace silt, trace clay 

|  polare HAMMER 

10.67 i 
35.0 

W.13} | 

@ ~ CONTINUED po 
814-1296 . - raw CAB se NO ecg Golder Associates oe Scale. dt Checked__MIF



cOOR. N116120 ft. (N35393m) _ 5 4 
F2280610 ft. (£695131m) BORING LOG §4!-Bl¢ SHEET __—__ OF ____ 

surrace evev 1610.7 ft. (490. 92m) prouect _ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL TE starteo 12/28/81 spate compceten___lé/3'/0' 2/31/81 © 

ORILL rig__Schramm Rotadrill _ ORILLING meTHop___Mud Rotary 

$7. [___sampces_— 
DEPTH |S 419 GROUNDWATER 

a DESCRIPTION a ~ HAMMER OBSERVATION 

METERS] » 
us 2 w BLOWS REC’ WELL 

FEET |@ zZ 3 a2 | PER GIN. ATT. | 

0 
@ - 

Haat CONTINUED p 

36.5 —_ OO 

ee AIR HAMMER] 8/18 

m’T 

a 
Dense to very dense, fine to | - 16 [00 AIR HAMMERI 2/12. mo | © 

| coarse SAND, some fine to coarse EY | 

gravel, some silt, trace clay Pe ! 

pee Grout 
aio! (to surface) 
ore 

.e) Gt 

Sof DB! 
HLL ny 

ee ° | 

a D | 
en fe : wad io 

P= [7 | 0) AiR WANNER] 8/72 [25 | 
aS 

a, 

213 20.12 
+? Bu Bentonite 66.04 

tg | Clay Seal 29.73: 
Bee 68.0 

| 
°°, | Pea Gravel 

Te o3, | 

21.73 - /-|s |oolarenwmerferiebes | 
3 1.5) CONTINUED p CONTINUED @ 

Job No, 814-1296 
: - Orawn CAB 

Scale P65 - Golder Associates own TE



COOR. N116120 ft. (N35393m) 3 4 E2280610 ft. (£695131m) BORING LOG G41-812__ SHEET —_~__ OF —____ 
surface Ecev, 1610.7 ft. (490.92m) proyece EXXON CRANDON TAILINGS: DISPOSAL SYSTEM . 

© oparum —__USGS MSL pate startep 12/28/81 spate comptetep 12/31/81 | 
ORILL RIG__Schramm Rotadrill __ orittinG ~METHOD_____Mud Rotary 

j 
DEPTH § 13 GROUNDWATER 

METERS| ~ DESCRIPTION el > HAMMER | OBSERVATION 
FEET |S EL else] see [en WELL 

—Fo1.79 So CONTINUED po CONTINUED 
71.5 xty- 

ect! Pea Gravel 
: > “s0 © 

ee, 86 
oe 75.0 
ey w| 

ro oy 

oo. O.| 

Poe OO: 

ee. a Pea Gravel 
| - | 9/D0/AIR HAMMER] 9/12 Peso 

re 3 
Poo +! 

8 4 
Pa A 

Dense to very dense, fine to — al 25,9] 
© coarse SAND, some fine to coarse Pee ee” 85.0 

gravel, some silt, trace clay ta 

= ]10] 00] are nanmen) 672 esse 

pooeeee Pea Gravel 
28.96 - este 
95 .U 

ee aie 3 oe 

Very dense, brown to red, fine reetegets 
to coarse SAND, some to trace 90 08 8 
silt, trace fine gravel “oP e ete e 

| )— | aifo0 AIR HAMMER 118/18 [2.0% 3229 

32.00} | ante. wed-brownai1ty Fine See atee. 
ery dense, red-brown silty fine yoo gee 

32 de _ to coarse SAND, trace fine grave e [28.28 8.22 a 
® 106.5 CONTINUED | CONTINUED 

814-1296 - CAB Job No. iano ° Drawn VP scale =5' Golder Associates checked MTE



COOR. N116120 ft. (N35393m) - A 

52280610 ft. (£695131m) BORING LOG G4!-Blé_ SHEET ——_ OF ———- 

currace ELev, 1610.7 ft. (490.92m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL_ sé stanteo 12/28/81 ae compcereo 2/31/81 © 

DRILL rig__schramm Rotadrill DRILLING meTHop___Mud Rotary 

DEPTH] 6 i|s GROUNDWATER 

METERS] \: DESCRIPTION a! > HAMMER | OBSERVATION 
“FEET | e; R/S) 2] sees [arf WELL 

” 
5 @ - | 

32.46|_ __ _ CONTINUED _ CONTINUED 

106.5 an yoo ay 00, 

Very dense, red-brown, silty rs e 88 

fine to coarse SAND, trace fine |} SM | Stnets 

3 gravel | — | 12] polarr Hammer [1/12 freee 
3 4 4 4 estes oe, 

113.0 
7e%8 2,2) Pea Gravel 

Green and brown, severely tine 

weathered rock give G00 fg 2 

/_ b3 | 00 AIR HAMMER] 3/3 | eee © 
by 2%o,oPe,e: 

38.40 ; ORES 
126.0 

END OF BORING 

NOTES: 

1. Elevation of top of protector pipe, 1614.0 ft. (491.93m). . 

Table of Water Level Readings by Date. Readings Indicate Depth 

Below Ground Surface. 

1722/82 Se 
Ca ee eee Bef ieee {|} |__| 

DEPTH (ft.)[ 18.2] 18.6 [| tea | 19.2 [| ‘| 

814-1296 , CAB © 
Job No. — . rawn a 

stg dS Golder Associates ne MIE



COOR. N113160 ft. (N34491m) suet oF 

F2281790 ft. (£695490m) BORING LOG —G41-Cl5 ——— OF ——_. 

© surFace ELev. 1611.4 ft. (491.14m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 1/18/82 DATE COMPLETED 1/18/82 

DRILL RIG____SChramm Rotadrill _ prittinc meTHop___Air Rotary 

3 
DEPTHS < g —_ GROUNDWATER 
METERS a DESCRIPTION o| ~ HaMMeR | OBSERVATION 

FEET | 8 e} 32/2] ccvem | art WELL 
” > @ - 

sot | 

7 
Very loose, dark brown, OL a! 
organic SILT, trace clay 2 wv 

3 2/ Grout 
wo. a. 

vet $ S| 
ced & | 

Ad 21 UO; 

8.0 eat 

,4.2 |Clay Seal 3.29 
oe ). 

ee Pea Gravel 

re 3.96 
Loose, gray-brown, fine SP Bg 13.0 

© to medium SAND, trace silt SM to 7 SSS peg cravel 

ee AY 
“ofo 6 W 18.0 
» 2° TS 

o3'{74 Pea Gravel 
-—— > 6s, oO *o ‘ 

6.71 BAR P.H. 1o/24beses aye. 
22.0 

END OF BORING 

NOTES: 

T. Elevation of top of PVC observation well pipe, 1613.9 ft. (491.92m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

Pp DATE 1/22/82 | 2/5/82 | 2723782 [TT 

DEPTH (Ft.J] 5.6 | 42 | 47 | | ||... 

Job No, — 8-1-7 p20 — Golder Associates Drawn SEE __ 
Scale___ 19 0 Checked __ MIF



COOR. N102500 ft. (N31243m) ; . 1 9 

FE2282115 ft. (£695590m) BORING LOG G4) -C32 | SHEET. OF _-__ 

SURFACE eLev. 1739.8 ft. (530.30m) proyect EXXON CRANDON TAILINGS BISPOSAL SYSTEM | 

DRILL RIG Schramm Rotadrill DRILLING METHOD Mud Rotary 

DEPTH |6 2 O GROUNDWATER 

a DESCRIPTION a} ~ HAMMER OBSERVATION 
METERS} & w ” Ww BLOWS REC 

fEtT |¢ “ g & | PER BIN. ATT. WELL 
® sla a 

0.0 
1 P.H. P4/24 

2 [po] pH. fzia} 

Dense brown, fine to coarse 

SAND, trace fine to coarse 

gravel, trace silt to fine to © 

coarse SAND, some silt, trace 
fine to coarse gravel with SM 
red-brown, fine to medium SAND, 

trace fine gravel at approx- 
imately 10.0'-15.0' | 3 P.H. P0/24 

| = [4 [oo] p.w. hase] 

10.67 ee 

35.0 oe 

11.13] | See Sheet @ for description . 

pet CONTINUED p © 

814-1296 CAB 
Job No. =~ ° Drawn 

scale__1"=5 Golder Associates - Checkeg TTF



COOR. N102500 ft. (N31243m) 
2 9 £2282115 ft. (£695590m) BORING LOG _&41-C32_ SHEET ——— OF —__=__ 

SURFACE ecev, 1739.8 ft. (530.30m)paojecy EXXON CRANDON TAILINGS BISPOSAL SYSTEM 
6 patum ___ USGS MSt_ spate startep 1/29/82 DATE comPLeteo__¢/9/82 sf, 

DRILL RIG__schramm Rotadrill spring meTHop____Mud Rotary 
| $/, [SAMPLES DEPTH | DESCRIPTION a] 8 GROUNDWATER a 

HAMMER —OBSERVAT METERS| » EIS] ely] “slows |recy | OBSERVATION FEET = 
z a > PER 6IN. 

ee 7 ~ - Tih y 

— | 5 bo fur ammer i818 

Very dense, light brown to tan, 
| fine to coarse SAND, trace to 

some fine gravel, trace silt s 
with a lens of fine to medium 
SAND at 50.0'-50.9' 

© }- {6 Do AIR HAMMER13/16 

. : a 
\- | 7 |D0 [ATR HAMMER|3/3 7~ 

Very dense, brown, fine to 
coarse SAND, some fine to coarse 
gravel, some silt, to fine tg p 
coarse, gravelly, fine to coarse 
SAND, some silt 

x 8 [00 JAIR HAMMER [3/6/— 

@ Tama 
814-1296 . wn CAB Hop No. Aan Golder Associates ae 3 Scale 

Checked __ MIF



COOR. N102500 ft. (N31243m) | 3 e 9 

52282115 ft. (£695590m) BORING LOG _S8l-t3¢ SHEET = OF —=— 

surrace ELeV, 1739.8 ft. (530.30m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM e 

parum USGS MSL sé: startep__1/29/82 ate compLeten___2/ 9/82 : 

DRILL RIG_ochramm Rotadrill ss priLLiING METHOD Mud Rotar 

DEPTH |° aio GROUNDWATER 

a DESCRIPTION a | < HAMMER OBSERVATION 
METERS] & wig w | srows REC” WELL 

FEET |¢ z| 3 2 | PER GIN. T 
” 

@ - 

91.79 a _ CONTINUED _ S 

71.5 Very dense, brown, fine to coarse 
SAND, some fine to coarse gravel, 
some $1 t to rine to coarse aD SM 

ave ine to coarse ; 
22.86 Zome Llye 
75.0 

Very dense, brown, fine to Sp | 

coarse SAND, some fine to | - | 9 {DO AiR HAMMER] 8/10 
coarse gravel, trace silt 

25.91 

85.0 , © 

Very dense, brown, fine to coarse 

SAND, some fine to coarse gravel, |SM 

some silt 
- [10 [D0 [AIR HAMMER) 4/47~ 

95.0 

Very dense, brown, fine to coarse 

GRAVEL and fine to coarse SAND, 00. 

trace silt to fine to coarse SP-Ky -{ 11) AIR HAMMER| 6/6} 

SAND, trace fine gravel, trace {§™M : 

silt | 7 

32.00 ek | 

105.0 
| | . 

: CONTINUED 
@ 

814-1296 ; CAB 
Job No. ———___-- = __ Drawn _____ = 

Sole =o Golder Associates een” MTF



COOR. N102500 ft. (N31243m) 4 9 E2282115 ft. (£695590m) BORING LOG .G41-C32_ SHEET ——_ OF = 
@ surFace ELev, 1739.8 ft. (530.30m) project EXXON CRANDON TAILINGS BISPOSAL SYSTEM 

, DATUM USGS MSL DATE STARTED 1/29/82 DATE COMPLETED 2/9/82 . 
DRILL RIg_.ochramm Rotadrill DRILLING METHOD. Mud Rotary 

DEPTH |s i] 3 GROUNDWATER . a DESCRIPTION af ~ HAMMER OBSERVATION METERS & uJ g w BLOWS RECA WELL 

FEET |e] =| 3 2 | PER 6IN, ATT. 
- ” > a - 

- 7 — TP 

| 12 |0 [are HAMMER] 3/8— 

Very dense, brown, fine to coarse y 
GRAVEL and fine to coarse SAND, FY - {13]00 AIR HAMMER . 
trace silt to fine to coarse ISM 13 AIR HAMMER] 18/18 
SAND, trace fine gravel, trace 
silt 

| 
| - }ra}oo lar HAMMER] 15/18 

Job No. 814-1296 . Drawn___ CAB Sie 1 M=5 Golder Associates checked MTF



COOR. N102500 ft. (N31243m) 5 g 

F2282115 ft. (£695590m) BORING LOG .G41-C32 SHEET —~— OF —~— 

surrace ELeV, 1739-8 ft. (530.30m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM ® 

DATUM _ USGS MSL DATE STARTED 1/29/82 DATE COMPLETED 2/9/82 | 

DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

. 
DEPTH |5 a] 8 GROUNDWATER 

METERS a DESCRIPTION a > HAMMER REC OBSERVATION 

cEET | c{Z]E/ 2] seen | ar WELL 
o S| a - 

41.91 - 7 CONTINUED |. 

Very dense, brown, fine to coarse 
GRAVEL and fine to coarse SAND, {SP [- [15 [D0 [AIR HAMMER] 6/6 

trace silt to fine to coarse SM . 

SAND, trace fine gravel, trace 
silt 

44.96 ee 

Very dense, tan to yellow, fine 16 | (8/12. 

coarse SAND, trace silt i Do [AIR HAMMER | 8/12 | 

48.01 
157.5 | 

Dense, red, fine to coarse SAND, 417 [D0 ! Osi. . 
some silt, some fine to coarse SM | V7 _ P.H. 0/18 

gravel, some clay 

; | 

167.5 . 
Very dense, tan, fine to coarse 

51.82 SAND, trace silt BP 

170.0 a DC 
CONTINUED 

e 

814-1296 ‘ CAB 
Job No. _—-_ SS 

Drawn ___ VAD 

TSS" Golder Associates snecked MTF



COOR. N102500 ft. (N31243m) 6 9 
E2282115 ft. (£695590m) BORING LOG _G41-C32_ SHEET ——___ OF —=__ 

suRFACE ELEV. 1739.8 ft, (530,30m) provect__EXXON CRANDON TAILINGS BISPOSAL SYSTEM 
® patum ___USGS MSL op te STARTED __1/29/82 DATE compLeTeo___ 2/9/82 si, 

price rig__2chramm Rotadrill opting metHop__Mud Rotar 

® DEPTH | <] 9 GROUNDWATER 
METERS|® DESCRIPTION e | ~ HAMMER OBSERVATION 
FEET | =| $ w{ Brows REC WELL 

z g > PER 6IN. 

/ CONTINUED iP 
51.82 eo ee 2 
170.0 

Very dense, tan, fine to coarse {SP 18 ATR HAMMER | 8/12, 
SAND, trace silt SM 18] DOJAIR HAMMER | 8/12 

54.10 

177.5 

e 19] oo lar HAMMER [18/24 | — 

Very dense, tan, fine to coarse i | 
SAND, trace to some fine to a | 
coarse gravel with red-brown SP Pe 
gravel approximately 194.0'-196.0!, "ey _ 

: trace silt | L303) @ 
o.8.? oO 

.7 a! Gq 

‘347 § Grout 
2/0} % (to surface) 

| - |20]0 AIR HAMMER16/18[--] 2 
eg 
Pres! oO. 

ftp a 

nt > | 60.35) 
a1 ~ Bentonite 198.6 

60.96 ia} — Clay Sealgo, 9¢ ° be o 

200.0 , , eco] 200.6 “— Very dense, tan, fine to medium Pero] = 
5] al SAND, trace silt ree ~ Pea Gravel 

202.5 BS — 
e CONTINUED CONTINUED 

814-1296 . : Drown CAB Job No. Ob tes — CAB 

Sed N=5 Golder Associates checnog MTF



COOR. N102500 ft. (N31243m) 
7 9 

F2282115 ft. (£695590m) BORING LOG S41-C32 SHEET___/ oF_-9 

SuRFACE ELEV. 1739.8 ft. (530.30m) pRrovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 6 

patum ___USGS MSL spate starten 1/29/82 pate compLetep___2/9/82 _ 

DRILL RIG____ochramm Rotadrill __ prittine metHop...__Mud Rotary 

DEPTH |5 “18 GROUNDWATER 

METERS| © DESCRIPTION | ~ waver | OBSERVATION pe 
| ~ ° 

FEET |é e) SE |e] cceem [ar WELL 
” 

a - 

ad | CONTINUED ; CONTINUED 
61.72 . __ 0 _ 
202 . 5 

eo 

> [21] DO AIR HAMMER mi v 
ee A. | 

22.3 S| Pea Gravel 0 
feel -G 

| 
oe _— eed G 
of of WY 

poo ¢ = 
22°. N | 

| oe 64,92 
| _ | 22] po fare HAMMER on 213.0 

Po 6 oO. 

nny | | © 
. 

0°°e 3 O| 

Very dense, tan, fine to medium | cp feo 3 | | : 

SAND, trace silt ee] a! Pea Gravel 
“ee | 

%0 2] Oj 
| 0 ” 

20%. SY 

"oo. 67.97 

| [-[esfoobienwmer)ie/iepirrecese:) 23-0 
. sseeieate 

69.34 — poston gion te 
2 2 7 . 5 

° OO 

gon gets Pea Gravel 
fo? epe ee e4(to bottom] 

es%egees a0f boring) 

5 Very dense, brown, fine to | - fea ATR HAMMER|12 18psrcstecsten 

coarse SAND, some silt, some SM eke eee 

_ fine gravel pee eesee 

- 72.09 _. 7 _. ; 

- 236.5] CONTINUED S| S 

Job Wo, Golder Associates . Drawn oe ___ 
Scales =! e Checked MTF



COOR. N102500 ft. (N31243m) 
g g E2282115 ft. (E695590m) BORING LOG 641-C32 SHEET _—__ OF ___3__ SuRFACE ELEV._|739.8 ft. (530.30m)proyect EXXON CRANDON TAILINGS “DISPOSAL SYSTEM 

© patum USGS MSL ate startep 1/29/82 pate compLeten ___2/9/82 | 
DRILL rig_ochramm Rotadril] DRILLING meTHop__Mud Rotary 

gis] samples DEPTH | s| 8 GROUNDWATER METERS| & DESCRIPTION a | < HAMMER | OBSERVATION FEET |$| Pe ]e iE] etn [mr WELL z| 2 - , 

72.09 | __ __ CONTINUED 2 a 

Very dense, brown, fine to coarse SM 
SAND, some silt, some fine gravel 

73.46 
241.0 

|_- [25 |DO [AIR HAMMERI12/12 

Green and tan severely weathered 
ROCK 

| 

79.86 | oo __ oo TF 
' END OF BORING - 

© — 
: AB 

Job No. 014-1296 ° Drawn___ CAB sees Golder Associates Checked MTF



COOR. N102500 ft. (N31243m) 

62282115 ft. (£695590m) BORING LOG 641-632 sHEET__9 of _9 

SURFACE ELev. 1739.8 ft. (530.30m) proyect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ___USGS_M Mot OATE starten —\/29/82_ _ DATE COMPLETED 2/9/82 @ 

ORILL RIG___schramm Rotadrill _ oriiiine metHoo___Mud_ Rotary 

NOTES: 

1. Elevation of top of protector pipe, 1744.1 ft. (531.61m). 

Table of Water Level Readings by Date. Readings Indicate Depth | 

Below Ground Surface. | 

Tate [2/23/82]. | | ‘J <f[  {[ 
DEPTH (M) |. 47.20 | |  *+i| iF | 

DEPTH (ft.)|154.9 |. | ‘| [| =~ [ 

ion va 014-1296 - CAE © 
Job WO. >" =~ 

° Drawn 

secs 1 =5) Golder Associates ce ATF



COOR. N109970 ft. (N33519m) 
E2282570 ft. (£695729m) BORING LOG .G41-£22 SHEET _1__ of __7 _ 

SURFACE ELEV.1609.8 ft. (490.66m) provect___ EXXON CRANDON TAILINGS“DISPOSAL SYSTEM 
@ fosrew — US65 MSL ore sranveo 12/29/81 gare commerco 1/4/82 | 

DRILL RIG___Schramm_ Rotadrill _ pritrine meTHop___Mud Rotary 

vom |e ar 
o J 

a DESCRIPTION oye GROUNDWATER 
METERS & uJ ” w "Brows REC“ OBSERVATION 

FEET | #1 é a | PER GIN. ATT. WELL 
” 

| @ re 

~ tit 
fa ot 

| AIR 
2 HAMMER 

3 {oo unter hrayog Brown, fine to coarse SAND, some |SP 3 HAMMER [14/24 
- Silt, some fine to coarse gravel |SM Sp 

© |= | 4 | DOAIR HAMMER [12/12 

= s/o} ean. frsre 

|_| 6 | DOAIR HAMMER] 12/14 
10.06 

33.0 Very dense to dense, brown, 

fine to coarse SAND, some clay, {SC 
some fine to medium aravel 

11.13 ee 

© p 36.5] CONTINUED po 
814-1296 CAB Job No, 2 i tnt cr) ° Drawn OO Scale 1'=5" Golder Associates chenneg MTF



COOR. N109970 ft. (N33519m) 
p 7 

£2282570 ft. (£695729m) BORING LOG G41-E22 - SHEET__& oF _ 4 

surFAace ELev. 1609.8 ft. (490.66m) proyect ___EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 

patum __USGS MSL TIE starteo___!2/29/8] sae compcetep 1/4/82 _ @ 

DRILL RIG___9chramm Rotadril] — pritting MeTHop____M
ud Rotary 

one a7 5 
2 3| 2 GROUNDWATER Oo uu 

METERS| psc BI) Ste] u] “stows |Recy OBSERVATION 
FEET |¢ e134 | pen IN. ATT WELL 

” 
3S a - 

Daag CONTINUED S| | 

36.5 _ 

| | 7 | poate HAMMER] 17/17 

Very dense to dense, brown, av / 

fine to coarse SAND, some clay, =| 8 DOAIR HAMMER | 15/1! © 

some fine to medium gravel | 
| 

~ AIR HAMMER| 6/6 
EE A 

21.03 _ _ 

ay CONTINUED 

Job No.___ 814-1296 , CAB 

scole U5" Golder Associates Drawn ——



COOR. N109970 ft. (N33519m) | 3 7 
E2282570 ft. (E£695729m) BORING LOG G41-E22 SHEET __~__. OF __-__. 

surFace ELev. 1609.8 ft. (490.66m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
@ DATUM —YsGs MSE pate starten___!2/29/81 parte comPLeteo__ 1/4/82 

oriLL Rig_Sschramm Rotadrill  oritting meTHOop__Mud Rotary 

cole a ar 
o a S DESCRIPTION 3] 2 samen GROUNDWATER 

METERS| 213 w| “acows [Recs OBSERVATION wIC TERS wl g 
FEFT a: a as 2 PER 6IN. ATT. WELL 

” . 3 @ - 

HY, Q aaa ae 

Very dense to dense, brown, oO AIR HAMMER | 12/12 
fine to coarse SAND, trace Sp |= ho Joo ik HAMMER|12/12 
fine gravel, trace silt, some SM 

clay, some fine to medium gravel 

22.86 
75.0 

ant HAMMER | 22/22 

- So. V 

| oa 
Compact, brown, fine SAND, /SP fd ev 

- trace to some silt cn — Paty i 

= fr2 00 HAMMER |18/18F8:] 5 
os oO! 
vote: 2 Grout 
‘ei g- (to surface) 
O27, 

rag oO 

r.sO se) Se: 

we] & 
| cet] | 

- 1 6] 

)- [13 [oo ‘are Hammer! 16/1422" 

31.70 oe 8 My 
@ | 109.0 CONTINUED 7 CONTINUED 

814-1296 | ; CAB Job No, —___~___&v™~ Drawn —___~ so T"=5 Golder Associates shecwege MTF



COOR. N109970 ft. (N33519m) | Ao. 7 | 

62282570 ft. (£695729m) BORING LOG _G4l-b2e- SHEET —-___ OF ——_— 

surrace eLey 1609.8 ft. (490.66m) proyect___EXXON CRANDON TAILINGS" DISPOSAL SYSTEM 

patum USGS MSL aE stanteo 12/29/81 DATE compLeteo —_1/4/82 | © 

DRILL RIG___Schramm Rotadrill_ oricuinc metHoo___Mud Rotary | 

ole) TTT saneces - 
= : DESCRIPTION ofel. ROE RVATION 

METERS| ,. — alo | “Brows. |REC, | 
FEET = | | | zZ 3 3 : PER GIN. Zar WELL 

31.70 CONTINUED | | 
104.0 rs ie TT] --= 

re onda, | Grout 
a oe 48 | 

aig | 
| ae — 32.9 

‘71> | Bentonite!®.0 

| tH Ey Seal 33 53 
‘Bae 22 7] j 

ta po | pammer [16/1729 | 10.9 
“2 ; Pea Gravel 
poo lay | | 

| | a 35.05 
ee 115.0 

| 7 a. | 
04% ™ | } 

“O° 0 Ou i 
- 

Poe. Cc) 

Compact, brown, fine SAND, SP oe: 2 | Pea Gravel @ 

trace to some silt to jest Oo hal de wade & 15 HAMMER [18/1923 3 
Se 
ory a! 

| 

| 6 38.10 
|°o i OO 7 e el 

| 
o 

)- 116 [bo [arr HAMMER| 15/15bee 2 ee"2: 

eee eeeiee Pea Gravel 

. | ota se “4 

De ° as ° oe 

42.3 ae _ See _ 

| 139.0) | CONTINUED | | CONTINUED e 

Job No,__ 814-1296 | ° . Drawn _ CAB 

ee dte5h Golder Associates wo MT



~ | COOR. N109970 ft. (N33519m) 
E2282570 ft. (£695729m) BORING LOG _G41-E£22 SHEET__9 oF _/ 

® surFAce ELev, 1609.8 ft. (490.66m) provect__EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 
patum __USGS MSL pate starteo ____ 12/29/81 DATE COMPLETED __!/4/82 ; 
DRILL RIG__ochramm_ Rotadrill DRILLING METHOD Mud Rotary 

bh < DEPTH § SESCRIPTION i] 3 GROUNDWATER 
METERS| .. a] 3 | HAMMER occ, OBSERVATION 
FEET |@ el é Q | PER GIN. Zar. WELL 

w > mM - 

go 3d CONTINUED S CONTINUED 
0 — OO : 00 ° oe ° vel — 

17 [00 | HAMMER (eeiieer 
nine tn ss 

| eee see se 
qseeibe ss Pea Gravel 
Pear as ( t O bo t t om 

' ‘Seo eee eet! of bor] ng ) 

sented 

po 18 1DO |JAIR HAMMER! 14/1 peieeet sees 

© Compact, brown, fine SAND, Jes ee eed 
trace to some silt tiie 

ye 2°, : oe, 

5 oe” 29829024 
Sangeet 

| - 119/00 |AIR | 

[~ [20)00) warm 20 HAMMER | 9/20 

0 ee 

@ (%0 So CONTINUED Sj 
814-1296 CAB Job No. Vir ticr . Drawn Scale 15 Golder Associates cpecneg. MTF



COOR. N109970 ft. (N33519m) 
6 7 

52282570 ft. (£695729m) BORING LOG _S41-E22 sueet__9__ of _/_ 

surrace eLev, 1609.8 ft. (490. 66m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL COAT startep 12/29/81 spate compLteteo___1/4/82 @ 

DRILL RiG__schramm_ Rotadril DRILLING MeTHop___Mud Rotary 

DEPTH | a|e GROUNDWATER 
_ oO uw 

METERS] pesenipnien OG] o | ptows REC / OBSERVATION 

FEET a = g a | PER GIN. ATT. WELL | 

o 
Sia ‘< 

53.04 a CONTINUED > po 

174.0 

| [21 [po [aR HAMMER] 10/15 

Compact, brown, fine SAND, - [22 |p0/ar HAMMER] 1/15 @ 

- yo 

| [23/0 | AIR HAMMER 3/18 

62.94 — Le | 

206.5 
ay CONTINUED 

Job No. 814-1296 
. Drawn CAB 

We ! 

WTF 

scale 125 Golder Associates vroenoa 

Oo



COOR. N109970 ft. (N33519m) 7 7 
E2282570 ft. (£695729m) BORING LOG .G41-£22 SHEET‘ _ oF __! 

SURFACE ELeV, 1609.8 ft. (490.66m)peojecr R TA GS DISPOSAL SYSTEM 
@ patum ___USGS MSL ate starnteo 12/29/81 pate comptetep __1/4/82 ! 

DRILL RIG__schramm Rotadrill DRILLING METHOD Mud Rotary 

ole aT 
S of © GROUNDWATER METERS| DESCRIPTION 2] > HAMMER |e OBSERVATION FEET | YZ }2/ 8) peeen [arr WELL ” 

2 feo) - 

62.941 _ _ CONTINUED | S a pS 
206.5 -- 

- |24[DO |AIR HAMMERN 1/11 

Compact, brown, fine SAND, SP | 
trace to some silt to 

SM 

66.53| | 
.0 

Fine to coarse SAND, some silt 

66.4 | 
218.0 

© Green, moderately weathered 
bedrock 

68.28 _- |25/D0]AIR HAMMERIO/10 
224.0 

OO 
END OF BORING 

NOTES: 

}. Elevation of top of protector pipe, 1612.7 ft. (491.54m). 

Table of Water Level Readings by Date. Readings Indicate Depth 
Below Ground Surface. 

Toapri wel [835 | ens fee |} Depmd (fe.)[ 21.7 20.8 20.7 [21.2 Po 

Job No. 814-1296 Golder Associates Drawn CAB Scale} °=5' Checkeg J VK



COOR. N109955 ft. (N33514m) 
1 2 

-2282590 ft. (£695735m) BORING LOG G4l-E2ch _ SHEET ——_— OF —=— 

SURFACE ELEV. 1609.5 ft. 490.57m)proyect __ EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 

patum ____USGS_MSL __ pate starteo 1/6/82 sia compLeteo __ 1/6/82 @ 

ORILL RIG Schramm Rotadrill DRILLING METHOD Air & Mud Rotary 

DEPTH | S| 3 
TH 3 DESCRIPTION © & AANMER GROUNDWATER 

METERS e 
uw 2 w BLOWS REC“ OBSERVATION 

FEET je =| 9 a | PER GIN. ATT. WELL 

” 
> @ - 

me 
=I 

Compact, brown SILT, some fine TY Tf | ss 0.0 

to coarse gravel, some fine to ML ‘3. 

coarse sand | PH. fl7/21 fe. 

1.07 
re 

. HT || : 
AIR oe 

BEE HAMMER _{12/é! as Grout 
nn 

: Be | 
) "4 | @ 

Compact, brown, fine to coarse oh | 

SAND, some fine to coarse Me 

gravel, trace silt 
=. | 
Psd ogy | 

= [ 3[DOWAIR HAMMER |12/12E°74 2 | 
4 | 

rol oO | 
eel mm 
a] | 

: C | 
PG 
vee oo 7.93 

+a Bentonite DN 
*# Clay Sealg.5 

. 
ose . 6. U 

a | Pea Gravel 

ae 
! 

10. 06 
a 10. 06 

33.0 ; Very dense, brown, fine to coarse sroef " 

SAND, some silt, trace clay, SM "32a «Pea Gravel 

trace fine gravel AIR Pogo) + 

11.13 ims _ _- | 4}00 HAMMER |18/18fee%¢ So 
- 36.5 

| a | 

i CONTINUED PT [tf CONTINUED © 

Job No.___ 814-1296 _ . CAB 

sae Ves! Golder Associates eM MTF



COOR. N109955 ft. (N33514m) , , 

£2282590 ft. (£695735m) BORING LOG S41-£22h_ SHEET —S____ OF —“__ 

sureace ELev, 1609.5 ft. (490.5/m) provect EXXON CRANDON TAILINGS-DISPOSAL SYSTEM 

@ parum USGS MSL soa: starteo 1/6/82 ___ bare comeceteo___//6/82_ 

DRILL RIG Schramm Rotadrill_ pritLinc METHOD Air & Mud Rotary 

DEPTH | 215 
= DESCRIPTION o|e GROUNDWATER 

METERS) Sl ele] .| “ecows REG / OBSERVATION 
FEET = z 3 3 : PER GIN. ATT. WELL 

| Fay qal CONTINUED a CONTINUED 

36.9 Very dense, brown, fine to a Pea Gravel p 

coarse SAND, some silt, trace SM woes. RB . 

clay, trace fine gravel gcse see! Pea Gravel 

a31 | 15 | polArr HAMER|I3/13p sees 12.83 

42.1 
42. 

END OF BORING 

NOTES: 

1. 2" Slotted PVC Pipe from 33.0 - 38.0 feet. 

© 9. Elevation of top of protector pipe, 1613.7 ft. (491.86m). 

Table of Water Level Readings by Date. Readings Indicate 

Depth Below Ground Surface. 

BATE I712782 | 1722782_| 2/5782 27237ez [oT 

ae te 8st 58 | 587 |] 
DEPTH (ft.)[ 20.5. | 18-9 | 18.7 [ 19.3 J] [ f 

b No. 914-1296 ae wn CAB 

ee d=5 Golder Associates set MITE



BORING LOGS 

BRAUN ENGINEERING TESTING 

Boring Logs Number of Sheets 

BE 211-1 8 

BE 211-2 8 

BE 211-3 9 

BE 213-1 4 

BE 213-2 4 

BE 213-3 5 

BE 216-1 6 
BE 216-2 6 

BE 216-3 7



LOG OF BORING BRAUT) 

© PROJECT: Ds81-04 Soil Borings & Piezometer BORING: BE 2-1 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DATE: 3-3-81 

DEPTH [DEPTH |] ASTM 
Tests or Notes METERY FEET | D2487 Description of Materials Sample 

0.0] 0.0;Symbo (ASTM: D2488) Number | Page 1 of 8 

SM SILTY SAND, some coarse gravel & Bore hole 
boulders, brown, wet advanced with 

; | tri-cone roller 
, 

bit & revert ° . drilling fluid. 

€ ma l a Cc 
A Six inch 

2 diameter casing 
. © . | driven to 4-1/2 2 

feet. O 

G 3-inch OD 
5 

————|sampler driven 
td 2 . 

8 with 250# 
a 

J hammer falling o 
24 inches. @ - 

oO 
3 4.0 13.0 

— SW & | SAND & GRAVEL, some boulders, 
5 GP brown, moist to wet 43 

| 
5 

wn 

© 
& 

2 = | 

z pf [4 3 100 
2 
“ 

2 
0 

% A 
0 5 S_7-6 | 25-0 SO or 

Continued on next page Crew Chief: 
° Ron Kwilinski —



PROJECT: pS81-04 Soil Borings & Piezometer BQORING: BE 211-1 (Continues © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! ‘ 

DEPTH {DEPTH | ASTM Tests or Notes 
METERG FEET [D2487 Description of Materials Sample 
7.6 | 25.0 | Symbo (ASTM: D2488) Number | Page 2 of 8 

SW & [SAND & GRAVEL, some boulders, 

GP brown, wet 

© 72 6 
‘E ) 

id 

2 
© ; . 

2 
O 

5 
” 10.4 34.0 
£ 50} {| _ 

7 rsa] | 7 
a SP to[SAND to SILTY SAND, fine grained, . 
0 SM [with coarse gravel, a few boulders © 

c reddish brown, moist 
© 

3 
5 Boulder from 38' to 41' | 

5 : 

AR 

© 
> 

2 
a. 

vo 

125/46" 2 

£ a 

ez 
0 

<| 14.9 49.0 
15.2 } 50.0 JSP JSAND, fine to medium grained, *? | 88 

xkkwith medium to coarse gravel, 

° brown, wet 
n 

Continued on next page



© PROJECT: psS81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m Crandon, Wisconsin Location J" = 4! 

_ | DEPTH [DEPTH | ASTM | Tests or Notes METERG FEET | D2487 Description of Materials Sample 
15.2 | 50.0|Symbo (ASTM: D2488) Number [page 3 of 8 

SP SAND, fine to medium grained, with 
medium to coarse gravel, a few 

> boulders, brown, wet 

o | 
2 

ee E 
L50A1 * *No Recovery 

— 

2 
© . | 
2 

©. 

5 
$718.0 59.0 

* : | 1oofe"| 1° yz SP tof SAND TO SILTY SAND, fine grained, 
5 SM [with medium to coarse gravel, 

© c reddish brown, wet to waterbearing 
© = 

3 

+ 
120/6" M1 

toe 

~" 

oe; 
ta 

5 | 
a. 

21.0 ov 
5 | 36! 12 2 . . . | 19 o SM SILTY SAND, fine grained, with 
“n medium to coarse gravel, brown, 

moist 

2 
o 

= 

2 22.9 75.0 
200 5" 13 

Continued on next page 

° 
—"



PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued) @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH } ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
22.9 | 75.0 |Symbo (ASTM: D2488) Number | Page 4 of 8 

SP tof SAND TO SILTY SAND, fine grained, 

SM [with medium to coarse gravel, 

- brown, waterbearing | 

2 
‘S 12 " 1 E 0 4 

& 

© 
he» 

@ . . 

2 

- | 

° 25.6 84.0 | 

oO o 

2 SM SILTY SAND, with coarse gravel, 
5 brown, moist : | © 

c 
0} Boulder encountered at 87' . 
he 

3} 27.1 89.0 | 

é 
6!" l 

5 SP SAND, fine grained, with coarse 6 
to ° 

gravel, brown, moist 

© 
na 

5 . 
a. 

28.7 94.0 | 
oO — 

oO AN ke * 

z GP [COARSE GRAVEL & BOULDERS 200/ No Recovery 
— 

y | 

o 

$ 30.2 

q 00.0 [SM SILTY SAND , fine grained, with*** [599/B" 17 

kkkcoarse gravel, reddish brown, __ 

4 moist 
” | 

Continued on next page



L O G O F B OR IN G ENGINEERING TESTING 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued) . 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m Crandon, Wisconsin Location 1" = 4! 

DEPTH {DEPTH | ASTM 
Tests or Notes METERY FEET |D2487 Description of Materials Sample 

30.5 $100.0] Symbo (ASTM: D2488) Number | Page 5 of 8 

SM SILTY SAND, with medium to coarse 
gravel, reddish brown, moist 

£ 
E 
he 

© 
= 

© | 2 

‘. 
UO 
~n 

© o 

| 118/6" 18 0 
c 
0 

® 5 2 
a 

3 
S 
© 

. 

£ 
~” 

© 
a 

SO 
a. 

2 
oO 
2 Boulder encountered at 120' 135/6" 19 £ 
— 

2 
o 

a> 

5 
© 2 eee 

| f Continued on next page 
”)



PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued © 
Installation LOCATION: SCALE: 

| Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location }" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 
METERG FEET [D2487 Description of Materials Sample 
38.1 | 125.0] Symbo (ASTM: D2488) Number |Page 6 of 8 | 

SM SILTY SAND, with coarse gravel, 

reddish brown, moist 

8 

2 
1 

2 
© ; . 

2 

© > 

vO 
Cc 

. 

° @ c | 

2 | 

8 | 
S | @ 

. 300/5" 21 | 
& - | 

s 3 | 
a 
7 | 

o 
2 

£2 
NM 

ze 
5 

2 45.7 4150.0 ee ee 300/5" 92 

¢ Continued on next page 

”



© PROJECT: Ds81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

| DEPTH {DEPTH | ASTM Tests or Notes 
METERG FEET |D2487 Description of Materials Sample 
45.7 1150.0] Symbo (ASTM: D2488) Number | Page 7 of 8 

SM SILTY SAND, with coarse gravel, 
brown to reddish brown, moist 

£ 
E 
he 

2 

97 47.9 7157.0 ° | 

ra SP SAND, fine to medium grained, 
. with coarse gravel, brown, moist & 

— 

133/16" 23 © 
c - 

@ . c 
0 

“- 

3 
$ 
© 

£ 
de 

= 
o = 591.2 $168.0 

0 SM toJSILTY SAND TO SANDY SILT, with —__— 
3 ML coarse gravel, reddish brown, 118/6" 4 
5 mois 

” 

z 
o 

5 
ei 23-3 4175.0 2 —_____ eee 

© Continued on next page 
© 
—”



(Corrected Log 5/6/81) © BRAUN 

PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 211-1 (Continued) © 

Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DATE: 3-12-81 

DEPTH IDEPTH | ASTM | Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 

53.3 1175.0 | Symbo (ASTM: D2488) Number | Page 8 of 8 

SM tol SILTY SAND TO SILTY CLAYEY SAND, 

SM-SCI with coarse gravel, reddish brown, 

. moist | 

/ 

2 25 
‘E 211 | 
& 

2 
© . . 

4 

. - 

o ~~ 

> | 
c 

. © 
5 2157.3 1188.0 

3 
S Bedrock, weathered, red 56 

130 | 

5 
wn 

2 
2 
a. 

2 
5 
2 
2 

‘ 

“ 

zg 
5 

© 0 

Oi 61.1 $200.5 00/ a7 

: Drilling fluid level down 3' 

” immediately after completion. 

ater level not measured due to 

the presence of drilling fluid. ©



© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 2-2 St«d Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m Crandon, Wisconsin Location 1" = 4! 

DATE: 2-19-81 
DEPTH JDEPTH | ASTM 

Tests or Notes METERG FEET | D2487 Description of Materials Sample 
0.0 0.0 | Symbo (ASTM: D2488) Number | Page 1 of 8 

CL SILTY SANDY CLAY, gray, wet Bore hole 
advanced with 

. 
tri-cone roller > 
bits & Revert 

2 drilling fluid. 2 To Ee 
| 12) 24 Six inch 

s 
diameter casing © | driven to 8 feet >i 2.1 7.0 ° 

a 
-inch OD 

O SM-SC|SILTY CLAYEY SAND, a trace of fine ampler driven o gravel, brownish gray, wet —| |i with 250# oO 
19 . 31 05 ammer falling 

9 TF 24 inches. 
o 

@ : 
2 
-f 4.0 13.0 

3 
5 SM |SILTY SAND, some fine to medium 50 

gravel, brown, moist 469 26 6 53 o— 

~”n 

© 
= 

LS 
a. 

0 
5 

5/7 3 
7 27 

53 5 _23 
WY 

6.7 22.0 

& SP SAND, a little fine to medium 
gravel, orange-brown, moist 

5 
o1 7.6 25.0 

100/13" 28 ac ———_—o— oo -l -— -—- oc, Continued on next page Crew Chief: © 
William Donahue © 

”



PROJECT: pS81-04 Soil Borings & Piezometer BORING: _ BE 211-2 (Continued) ©} 

Installation 1 LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m | 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERG FEET |D2487 Description of Materials Sample 

7.6 | 25.0}Symbo (ASTM: D2488) Number | Page 2 of 8 

SP SAND, a little fine to medium 

gravel, a few boulders, orange- 

: brown, moist 

° 
f= 

100/j4" 29 

E 
2 
© 
2 

© 

5 
c 

: @ 
c 

| 

2 

2 
- 

5 © 100/B" 31 : 

O 
- 

s 
2 
a. 

vo 

o 100/4" 32 
2 
2 
” 

o 

5 
15.2 | 50.0 ee aa Boulder 

“ 
Encountered 

© Continued on next page 

”



© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 211-2 (Continued) ; 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH IDEPTH | ASTM 
Tests or Notes METERY FEET | p2487 Description of Materials Sample 

15.2 | 50.0]Symbo (ASTM: D2488) Number | Page 3 of 8 

SP SAND, a little fine to medium 
15.8 59.0 gravel, a few boulders, orange-bro 

° fe _ mo 

, CL SILTY CLAY varved with fine SILTY 
with }SAND, some fine to medium gravel, 

2 SM a few cobbles, red, moist Ee 100 33 
he 

2 
© . 
2 

| 
*< 

vO 
yn 

© __ _ ~ 

| 
* 

“5 
c 
o 

© c} 18.9 62.0 

2 
g SM & |SILTY SAND & GRAVEL, a few cobbles 
8 GP reddish brown, moist | _ 

° 100 35 3 a 
an” 

© 
ad 

5 
a. 

2 
a 

6 
3 100/ 36 

Qo 
_ “ 

ze 
o 

a> 

5 _ ee 
22.9 75.0 100/ 37 

ac —_——____—_. ee 

¢ Hf on next page | 7 . 
”~



PROJECT: DS81-04 Soil Borings & Piezometer BORING, BE 211-2 (Continued) @ 

Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 

22.9 75.013Symbo (ASTM: D2488) Number | Page 4 of 8 

SILTY SAND & GRAVEL, a few cobbles 

& boulders, reddish brown, moist 

9 89 
€ 100/3" 38 

2 
© ; | 

= Waterbearing at 83' 

2 
vO 
n " _— © - | 

63 39 
“oO 

0 
c 

6 

° © 
c 
2 
ae 

& 
| 

3 7a | 
69 40 

5 12 
nm 

2 
2 
a. 

0 __ 

9 100/4" 41 

£ 
ww” 

2 
0 

5 
Q 30.5 | 100.0 | * *Boulder 

oc Encountered 

’ Continued on next page 

—”



© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 211-2 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH [DEPTH | ASTM 
Tests or Notes METERG FEET |D2487 Description of Materials Sample 

30.5 | 100.0] Symbo | (ASTM: D2488) Number | Page 5 of 8 

SM & | SILTY SAND & GRAVEL, a few cobbles 
GP & boulders, reddish brown, 

> waterbearing 

Oo 
£ 
E 
& 

© 
@ 

| © | 
2 
a 

o | 
nr 
® 

: ~~ 

, , _ 62 42 “Ow 
Q 3 

_ eee 

@ . ci 34.1 } 112.0 
2 

§ SP SAND, a trace of fine gravel, 
9 brown, waterbearing 
© 
oe 

L 

rn 

© 
= 

2 
a. 

g 
100 gz 2-1f2"| 43 S _ ee ” 

2 
5 

= 

5 
@} 38.14 125.0 

Oo eae — —_ 

© Continued on next page 
—~



LO G OF BORING BRA un 

PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 211-2 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Lj Sample 
38.1 }125.0}]Symbo (ASTM: D2488) Number [Page 6 of 8 

SP SAND, a trace of fine gravel, 
brown, waterbearing | 

8 

2 tt 
. 10044 44 

& 

2 
© 
2 

Si 40.8 | 134.0 | 
© 
oO 

0 GP GRAVEL & BOULDERS 

e J | 

2 

3 
9 . 

© 100/6"' * *No Recovery 

o 
bebe 

rn 

2 
5 
a. 
” | 

3 44.2 1145.0 

2 SP & |SAND & GRAVEL, brown, wet 
WW 

GP 

z 
0 

45.7] 150.0 D 
® _ jf ee _ _ oe _ 7 _ ee XY 2 ) 45 

¢ Continued on next page 

WY



© PROJECT: ps81-04 soil Borings & Piezometer BORING: BE 211-2 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m Crandon, Wisconsin Location 1" = 4! 

DEPTH IDEPTH | ASTM 
Tests or Notes METERG FEET |D2487 Description of Materials Sample 45.7 1150.0] Symbo (ASTM: D2488) Number | Page 7 of 8 

SP & | SAND & GRAVEL, brown, wet 

46.3 [152.0] °F ) 

> CL SANDY CLAY, a few cobbles, 
me) reddish brown, moist to wet 

£ 
Ee} 
i 

© 
= 

© 
. . 

2 
oa | 
. 

oO 
wr 

© 
oO 

| 9 | og 
100/B 46 c 

@ . c 
O = 

3 
S 
© 

5 
en 

= 
2 
a. 

1 5 

5 WA 
& 
5 

O 

7 

2 
o 

5 
| © | ef —$ oo ee 

2 |} Continued on next page 
NY



PROJECT: DS81-04 Soil Borings & Piezometer BORING, BE 211-2 (Continued @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DATE: 2-25-81 

DEPTH |DEPTH | ASTM Tests or Notes 
METER FEET [| D2487 Description of Materials Sample 
53.3 [175.0] Symbo (ASTM: D2488) Number | Page 8 of 8 

CL SANDY CLAY, a few cobbles, reddish 

brown, moist to wet | 
93.9 177.0} | 

: SP SAND, orange-brown, waterbearing 

2 
E 1494/6' 48 

s (Evidence of higher water pressure] | 

© at 177') . | 
2 
a 

v SM SILTY SAND, some fine to medium 
@ e 

gravel, reddish brown 
oO | | 259 49 

2 | 750/38") 

Of 56.8 1186.5 ©} 
- _ 

S Bedrock 
9} 57.5 7188.5 

| 

© Water level not measured due to 
5 the presence of drilling fluid. 

nm 

i 
2 
a. 

2 
0 
2 
2 
“~ 

2 
0 

5 
© 
ax 

© 
“



© PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 211-3 sd 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DATE: 3-19-81 

DEPTH [DEPTH | ASTM Tests or Notes METERG FEET |D2487 Description of Materials Sample 
0.0 0.0} Symbo (ASTM: D2488) Number | Page 1 of 9 

SM SILTY SAND, brown, moist Bore hole 

advanced with 
; 

tri-cone roller 
b 

bits & Revert “9 
55 drilling fluid 

= —0 93 r° the 197 foot 
- 

435 ee epth. 
ae 

© . : Six inch 
= 

diameter casing 
= 

driven to 8 feet 

: 3 aq 3 inch OD 
94 |sampler driven 

3 J with 250# © 0 
hammer falling 

c 3.7 12.0 
24 inches. 

£ GP |GRAVEL, with a few cobbles 
3 
S nf © 

100/)3 95 

2 

8 5.2 17.0 

= SM & |SILTY SAND & GRAVEL, brown, moist 
GP n 

| 
0 92 

gz 10042"| 96 5S 
ae 

” 
6.7 22.0 

2 I Sp SAND, mostly fine to medium 
grained, brown, moist 

de 

5 . _ 
D 7.6 25.0 . 92 2 . ae 6 © 97 

76 . 
Continued on next page a ~o==--=-——t Crew Chief: 

© Ron Kwilinski —”



PROJECT: pDS81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location }" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
7.6 | 25.0 |Symbo (ASTM: D2488) Number | Page 2 of 9 

SP SAND, mostly fine to medium 

grained, brown, moist 

2 39 
E 50. 98 
- _20. _ 
a= 

@© . . 

2 

’ 10.4 34.0 
of] — a 

° 100/\6" 99 
“ SP SAND, medium to coarse grained, - ) 
5 brown, moist —— @ 
; ) 

2 | 

3 
9 ; 

© <.. 100 

fe et | 
o= 

112.8 | 42.0 
= 
2 
a. SP & FISAND & GRAVEL, brown, moist 

GP 5 _ a 
. | LD 

2 10043"} 101 
2 ee 
” 

2 
0 

an 

S1is.2 | 50.0 aalenl 
2 . ° _| 100/46 102 

© Continued on next page 
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© PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 2il-3 (Continued) | 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM 
Tests or Notes METERG FEET | D2487 Description of Materials Sample 

15.2 | 50.0] Symbo (ASTM: D2488) Number | Page 3 of 9 
SP & |SAND & GRAVEL 

GP 
15.8 52.0 . 

. SM SILTY SAND, a trace of fine gravel 
Oo a few cobbles, brown, moist 

Q 37 < 
63 103 . 10043" © 

ae 

© ; . 
2 
O 
. | 

© ~ 
76 

: f 104 °° 
10Q43"' 

@ . c 
2 

~_ 

. 3 

00 suf 1° | 5 ee 
be 

2 
2 
a. 

0 
_ ee 

2 Layer of olive CLAYEY SILT at 70' |10045"| 106 
2 _ a 

NM 

2 
6 

3 
OF 22.9 75.0 
LL. eee 

Continued on next page 

° 
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PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) © 

Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH {DEPTH | ASTM Tests or Notes 

METER FEET |D2487 Description of Materials Sample 
22.9 | 75.0] Symbo (ASTM: D2488) Number ]| Page 4 of 9 

SILTY SAND, a trace of fine gravel 

a few cobbles, brown, moist 

2 10074" 107 
E | 
3 _—______ 

@ . . 

2 

O 
—~" “ | Jo 

oO 83 
~o 100f2" 108 

Cc 
_ 

0 . 

- @ 
2 

3 
9 —______ 

© 100] 4" 109 

O — 
to— 

wn 
; 

2 
So 
a. 

oO ~~ . 

o 91 
gz 100f1"} 110 
S a __ 
” 

2 
o 

% 
G 30.5 | 100.0 
a ee a 

© Continued on next page 
© 
NM



© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m | Crandon, Wisconsin Location 1" = 4! 

| DEPTH DEPTH | ASTM 
Tests or Notes METERG FEET |[D2487 Description of Materials Sample 

30.5 100.0 | Symbo (ASTM: D2488) Number | Page 5 of 9 

SM SILTY SAND, a trace of fine gravel 
a few cobbles, brown, moist 

£ 
€ 
& 

© 
= 

@ 
. . 

2 

2 

5133.2 1109.0 
< 2 ae erence eee 

a -— 

GP FINE GRAVEL, brown, wet 10043" } 111 5 
__ c 

@ . of 34-1 112.0 

2 
g SM SILTY SAND, a little fine to 
8 medium gravel, brown, moist 

© 
_ 

2 

wm 

© 
= 

5 | 
a. 

vo 
_—- — -—__-_____. 

o 
100/4" 112 2 

£ 
—~ 

2 

0 

= 

38.1 1125.0 
© ee _ ee ac 

ontinued on next page > 
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PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) ©} 

Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERG FEET [D2487 Description of Materials Sample 

38.1 $125.0]Symbo (ASTM: D2488) Number | Page 6 of 9 

SILTY SAND, a little fine to 

medium gravel, brown-reddish brown 

- at 148', moist 

2 7 
E , 100f2" 113 | 
= 

@ . . 

A 
. 

‘. 
Oo 
wn 

© 5 
~ . 

c 

. @ 
c 
2 

3 
g —} | | 

10044" 114 

& | 

~n 

© 
wd 

Lo 
a 

2 
o 
2 
= 
” | 

2 
0 

5 | 

ete? po ed 10043" 115 

. Continued on next page : 
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© PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 213-3 (Continued) ; 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 
METERG FEET |D2487 Description of Materials Sample 
45.7 {150.0]Symbo (ASTM: D2488) Number | Page 7 of 9 

SM SILTY SAND, a little fine to 

medium gravel, a few cobbles, 
° reddish brown 

2 
E 
& 

© 
= 

© . 

2 

3 
O 

mn 

2 _ 
| 10074" 116 

© 
0D __ 

© - c 
© = 

3 
S 
® 

5 
wn 

© 
= 

2 
a. 

2 
6 
=z Boulder encountered from 169' to 
£ 175! 
—~ 

2 
o 

he 

5 
OF 53.3 $175.0 
2 _ __ ae eee 

© Continued on next page 
© 
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PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4° 

DEPTH [DEPTH | ASTM Tests or Notes 

METERG FEET |D2487 Description of Materials Sample | 
53.3 [175.0] Symbo (ASTM: D2488) Number | Page 8 of 9 

SM SILTY SAND, a little fine to NW Casing drive 

medium gravel, a few cobbles, to 193". 
. reddish brown, moist 

© 73 < 79} | 117 
5 100/¥ 3 | 
de 

$ 55.5 {182.0 . 

CL |SILTY SANDY CLAY, brown, moist to 
O wet 
& —___ a 

, | 100/ 3" 118 | 
“5 a 
c | 

° © 
c 
2 

3 
o _ 
> 
© 100/74" 119 

5 —| L 

3 58.5 $192.0 

= Bedrock, reddish orange from 197' Bore hole 

to 202' & silver-gray from 202' extended from 
vo to 220-1/2' 197" to 220-1/2' 

0 Fractured from 207' to 209' with NQ diamond 

& bit & "Q" series 
A Normal to fast rate of advance wire line coring 

equipment. 

2 Water pressure -- Normal 

5 Minimal loss of water 

or 

© 
© 
NM 

62.5 | 205.0 ; | 

Continued on next page \



© PROJECT: pDs81-04 Soil Borings & Piezometer BORING: BE 211-3 (Continued) , 
Installation LOCATION: — [| SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location }" = 4! 

DATE: 4-3-81 
| DEPTH JDEPTH | ASTM Tests or Notes | METERG FEET |D2487 Description of Materials Sample 

62.5 |205.0]Symbo (ASTM: D2488) Number | Page 9 of 9 

Bedrock, silver-gray 

: Recovery: 197' — 202' 23.3%414" 
, 202" - 205-1/2' 63.3%|261, 

<2 205-1/2'-210-1/2' 90.0%}54" 
e | 210-1/2'-215-1/2" 98.3%|59" 
E 215-1/2'-220-1/2' 89.2%]533,: 
© 
a= 

© | Diamond bit plugged at 202' 

c 
YU 

hn 

© 
wo 

me) 
Cc 

@ . Cc 

2 

3 
5 
. 67.2 }220.5 3 >] a 

w Water level not measured due to 
= the presence of drilling fluid. 
a | 

~© 
1s 

0 

2 
2 

WN 

2 
0 

r 

5 
CY 
ac 

© 
© 
NM



PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 213-1 @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4° 

DATE: 2-7-81 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
0.0 0.0} Symbo (ASTM: D2488) Number Page 1 of 4 

SM-SCI SILTY CLAYEY SAND, brown, frozen Bore hole 

to 2-1/2' then moist advanced with 

° 
tri-cone roller 

D bits & Revert 

= |drilling fluid. 
c | i 

E Six-inch 

2 diameter casing 

© . : driven to 8 feet 

= 3-inch OD 

v sampler driven 

0 s| [|-———Wwith 250# 
| Q 2 hammer falling 

e _ 0 24 inches. 

|  @ 
c 

= 4.0 13.0 

3 
o 
o SP-SM|SLIGHTLY SILTY SAND, some fine i" 

. 100//2 
ts to medium gravel, some boulders, 

- brown, moist : 

8 

2 
a. 

2 
2 Continuous boulders from 14-1/2' 3 3 

9 to 19' 17 
WY 

e 
0 

a 

: a 
g 7.6] 25.0 | | th 4 | 

19 

° Continued on next page Crew Chief: 

” William Donahue



© PROJECT: DS81-04 Soil Borings & Piezometer BORING, BE 213-1 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

DEPTH IDEPTH | ASTM Tests or Notes | 
METERG FEET [D2487 Description of Materials — Sample 

7.6 25.0] Symbo (ASTM: D2488) Number Page 2 of 4 

OP-SMI SLIGHTLY SILTY SAND, some fine to 

medium gravel, some boulders, } 
° brown, moist 

8.8 | 29.0 
© 100A4" 5 
E SP-SM§ SLIGHTLY SILTY SAND & GRAVEL, some 

2 & GP | boulders, brown, moist to wet 
© . . 

2 
2 
‘ 
O 
vd 

© 2 

~ | 1168/6" 6 

§ Continuous boulder from 48' to 65' 

© . 
2 

3 
5 
. | 85! 7 
5 76 ; 

MR 

© 
tz 

2 
a. 

0 
o 
3 100/0"' + fp Penetration 

2 | 
nn 

2 
0 

= ’ 

5 
15.2 50.0 ae ee 100 o" x *No Penetration 

$ Continued on next page 
wv



PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 213-1 (Continued @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 
METERG FEET ]D2487 Description of Materials Sample 
15.2 50.0] Symbo (ASTM: D2488) Number Page 3 of 4 

SP-SM SLIGHTLY SILTY SAND & GRAVEL, some 

& GP | boulders, brown, moist to wet | 

£ 
E 
= Large boulder from 54' to 66' 

2 

o 
nn 

© 
0 : 

~ | 

c 

° @ 
Cc 

2 

3 
5 

| 19.8 65.0 
| 

- SP COARSE GRAVEL & COBBLES 

© 
2 | 
a. 

2 
2 21.3 70.0 100/11" + fi Recovery 
o 

“nA SP-SMISLIGHTLY SILTY SAND, some fine to 

medium gravel, brown, wet to 
y waterbearing 

0 (Water pressure evident at 70") 

5 | 
A 50 8] 22.9 | 75.0 - a _ [54 8 

2 Continued on next page 
VY)



© PROJECT: DS81-04 Soil Borings & Piezometer BORING; BE 213-1 (Continued) 
Installation | LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

| DATE: 2-13-81 

DEPTH {DEPTH | ASTM Tests or Notes 
METERG FEET D2487 Description of Materials Sample 

22.9 75.0 }Symbo (ASTM: D2488) Number ]| Page 4 of 4 

, no SP-SM] SLIGHTLY SILTY SAND, some fine to 

medium gravel, brown, wet to 
23.5 77.0 waterbearing 

> COBBLES 
© 

| foo" | 9 
€ 
oj . ee 
= 

© . 

2 
25.3 83.0 | 

o CL SILTY CLAY, a trace of fine 

+ gravel, red, moist to wet 1113/6" 10 

> 
c 

@ - 
6 
4 26.8 88.0 

3 
o Bedrock 
> 
© 
ts Water pressure noted at 88' 
to— 

© 
3 28.2 92.5 : 

a. 
Water level not measured due to 

g the presence of drilling fluid. 

2 
£ 
“”n 

2 
6 

d= 

5 
© 
ox 

© 
© 
7



PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 213-2. @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin f Location 1" = 4' 

DATE: 2-16-81 

DEPTH [DEPTH | ASTM Tests or Notes 
METERG FEET [D2487 Description of Materials Sample 
0.0 0.0 I Symbo (ASTM: D2488) Number | Page 1 of 4 

SM-SC] SILTY CLAYEY SAND, a few boulders, Bore hole 
brown, frozen to 2' then moist advanced with | 

- tri-cone roller 
> bits & Revert | 

2 drilling fluid. 

£ 8 
€ mae Il Six-inch 
s diameter Casing 
© . . driven to 
2 8 feet. 

3 3-inch OD 
» n sampler driven 

a, | r 12 ith 250# 
9 |_—_LO | ammer falling 
o 24 inches. @ 
c 
2 

3 
5 
© 

13 
5 274.9 | 16.0 

© 
5 SP-SM}SLIGHTLY SILTY SAND, some fine 
a. to medium gravel, some boulders, | 

light brown, moist 
2 
o 
z 15 14 
2 13. __ 

NM 

2 
o 

rs ve st . 
: . 25. o 2.0 | Le 3 15 

$ Continued on next page Crew Chief: 
“ William Donahue 
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© PROJECT: DS81-04 Soil Borings & Piezometer BWALNG: BE 213-2 (Continued 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM 
Tests or Notes METERG FEET |D2487 Description of Materials Sample 

7.6 | 25.0}Symbo (ASTM: D2 488) Number | Page 2 of 4 

SP & | SAND & GRAVEL, brown, wet 
GP 

2 mas] | 16 E 

s 
© | - : 
2 fi 

2 
O 
—N 
+ 

—~——___}. 

; ) 100/7" 17 > 
c . 
6 e : 

oo 38.0 

3 
o 
3 GP GRAVEL, fine to coarse, 7 
. some boulders, moist to wet 100/4 18 
2 

"A 

© 
= 

Oo 
a. 

2 
2 too * *No Recovery 
2 
~ 

2 

= 

5 
2 20-0 FP 10046" 19 
Y Continued on next page 

ve



PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 213-2 (Continued © 

Installation LOCATION: SCALE: | 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET ]D2487 Description of Materials Sample 

15.2 50.0} Symbo (ASTM: D2488) Number | Page 3 of 4 

GRAVEL, fine to coarse, 

some boulders & Cobbles, moist to 

° wet 

2 

E 
2 

. 

° Large boulder from 52' - 57' 

6 
© > 

- 002" * *No Recovery 

0 
c 
o 

< @ 
o 
> 

3 
z 
. 

100/72" pave Recovery 

2 

s 
2 
a 

2 
o 

: 

2 
2 
Vv 

2] 22.3 
5 

5 SP-SMISLIGHTLY SILTY SAND, a trace of 

8 22.9 750 fine pravel, brown, moist foo fa" 30 

© Continued on next page 

Va]



L O G O F B O R IN G ENGINEERING TESTING 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 213-2 (Continued) 
Installation LOCATION: SCALE: | 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

DATE: 2-17-81 

DEPTH IDEPTH | ASTM Tests or Notes 
METERY FEET |D2487 Description of Materials Sample 
22.9 | 75.04Symbo (ASTM: D2488) Number | Page 4 of 4 

SP-SM] SLIGHTLY SILTY SAND, a trace of 

fine gravel, brown, moist 

2 100/ a1 
E B-1/:2" . 
aw 

© ; | 

2 
2 

o 
wn 

© woe 

OU | 100/4" 22 

‘P] 26.2 | 86.0 —— 
6 

@ 6 CL SILTY CLAY, a trace of fine gravel 
g reddish brown, moist 

ree 
. 

Oo 
tou 

. | 

= 
SI 28.3 93.0 
a. 

Bedrock 

2 
o 
2 29.0 95.0 

= Water level not measured due to 

the presence of drilling fluid. 
2 

0 

= 

5 
© 
a 

© 
© 
—“



L O G O F B O R 1m G | ENGINEERING TESTING 

PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 213-3 © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DATE: 3-13-81 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
0.0 0.0]Symbo (ASTM: D2488) Number | Page 1 of 5 

SP tof SAND TO SLIGHTLY SILTY SAND, fine Bore hole 

SP-SM] grained, with coarse gravel, advanced with | 

; brown, moist tri-cone roller 

° bits & Revert 

2 __ drilling fluid. 
£ 28 
E | | —4 Six-inch | 
2 diameter casing 
© ; | driven to 4-1/2 

2 feet. 

o 3-inch OD 
+ “TT —————~isampler driven 

oo 12 29 ith 2504. 
7° os —_______lhammer falling 

o | 24 inches. @ 

c 
2 

3 
S 33 
° 35 30 
5 36 

to 

s 
o 
al -->° 18.0 

© SM SILTY SAND, fine grained, brown, _ —_ ; 

o moist, waterbearing 46 
y 75. 31 

2 Loss of drilling fluid from 15  (|<24 |——-— 
feet 

2 
o 

$ 7.3 | 24.0 ee 

7 . ; , ; - a | 20 32 
o} 7-6 | 25.0 FSP SAND, fine grained, with medium** 7 a} a as 6teesS ce ee a 

**kgravel, brown, waterbearing 

2 Crew Chief: 
” Continued on next page William Donahue



© | PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 213-3 (Continued) _| 

, Installation LOCATION: SCALE: | 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

| DEPTH [DEPTH | ASTM Tests or Notes 
METERY FEET | D2487 Description of Materials Sample 

7.6 25.0: Symbo (ASTM: D2488) Number Page 2 of 5 

SP |SAND, fine to medium grained, 

with medium to coarse gravel, 

- brown, waterbearing 

8.8 | 29.0 
£ 33 
E SP SAND, fine grained, brown, 1001 Le 

2 waterbearing : 

© « 

2 | 

*. 
oO 
o1_10 0 c 

. “118 34 
| y SP SAND, fine to medium grained, with[ ~~ ee 

5 medium to coarse gravel, some 

© c boulders, brown, moist 
o 

‘= 

3 
9 Ce 

~ Of. 35 ® 
DO _ ee 

5 
mr 

= 
= Boulder encountered at 44' 

“oO 
Loe ee eee 

o 
2 200 36 

9 oy fe 
“— 

2 
0 

* fb 
15.2 | 50.0 “160 37 A oe 

2 | Continued on next page



L O G O F B O R IN G | ENGINEERING TESTING 

PROJECT: Ds81-04 Soil Borings & Piezometer BORING: _BE_213-3 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH [DEPTH | ASTM Tests or Notes 
METERY FEET 1)2487 Description of Materials Sample 
15.2 | 50.0]Symbo] (ASTM: D2488) Number | Page 3 of 5 

SAND, fine to medium grained, | 

with coarse gravel & boulders, | 

; brown, moist 

8 | 

e 
ow A E 120/|/6 38 

2 
© . | | 
2 

o 
© a 
~ , 

Cc . 

o ; 

| ©@ 
2 | | 

3 
o _. ee 
> 
© 200/15" 39 

6 
te— 

nee oe coer veneer 

s 
2 
a 

0 __ 
3° 

}: 200/{2" * *No Recovery 
£ _. ee 

2 

OF 22.3 1 73.0 a 
. SILTY SAND, a little medium gravelf 
5 brown to reddish brown, moist maT: “a 

& 22.9] 75.0 aa ee 7B oe 

© Continued on next page 

a



LOG OF BORING | BRAUN) 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 213-3 (Continued | 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH [DEPTH | ASTM | Tests or Notes 
METERG FEET |D2487 Description of Materials Sample 
22.9 | 75.0} Symbo (ASTM: D2488) Number }| Page 4 of 5 

SM SILTY SAND, a little medium gravel 
brown to reddish brown, moist 

2 “| | 
3 112 
i 

© 
@= 

© . 
2 

25.3 | 83.0 | = a 
2 
© 

» ee 2 

% CL SILTY CLAY, a trace of fine to 32 42 
© medium gravel, reddish brown, z 
c moist 
6 

@ - 
2 

: 27.1 89.0 

© Bedrock 00/5" 43  |Bore hole 
5 extended from 

Normal rate of advance 89' to 100' with 
: Water pressure -- Normal tri-cone roller 
oD Minimal loss of water from 100 to bits & Revert 
a 110! drilling fluid. 

High loss of water from 110' to 
2 115! 
o 200/p"' 44 9 oT 
£2 
” 

2 
0 

= 

5 ee 
30.5 1100.0 500/65" | 45 £ en 

© | Continued on next page . - 

”



L O G O F B OR IN G | ENGINEERING TESTING 

TPROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 213-3 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! | 

DATE: 3-24-81 

DEPTH [DEPTH | ASTM Tests or Notes 

METERY FEET | D2487 Description of Materials Sample 
30.5 | 100.0] Symbo (ASTM: D2488) Number | Page 5 of 5 

| NW Casing drive 
Diamond Bit plugged at the 101-1/2 to 89' 
foot depth. Bore hole 

: | extended from 
= Recovery: 100' - 105' ---- 10% 6" 100' to 115' 

mS ~~ 105' - 110° ----57.5% = 1343)! with NQ diamond 
e 110’ - 115' 0% 0" bit & "Q" series 
E wire line coring 
2 equipment. 

© | 
2 " 

. 

oO 

wn 

© * 

oO | | 
c 
° 

: @ 
2 

3 
5135.1 1115.0 
8 Jo a 

Drilling fluid level down 25' 

3 immediately after completion. 

o 
a. Water level not measured due to 

~y the presence of drilling fluid. 
3 | 

2 
2 
” 

2 
o 

= 

5 
© 
ac 

© 
© 
”



®@ PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 216-1 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location }" = 4° 

| DATE: 3-2-81 

DEPTH JDEPTH | ASTM Tests or Notes 
METERG FEET ]D2487 Description of Materials Sample 

0.0 0.0} Symbo (ASTM: D2488) Number Page 1 of 6 

ML | SANDY CLAYEY SILT, brown, moist Bore hole 

advanced with 

> tri-cone roller 
> bits & Revert 

< drilling fluid. 
U 

c 
€ 12 20° |Six-inch 

© 1a) | diameter casing 
© 1 7.0 | driven to 8 feet} 

- 3-inch OD = SM SILTY SAND, fine grained, brown, ine 
v . sampler driven 
$ morse sith 250¢# a “10 Wt 

. 19 51 hammer falling 
9 | ; 24 inches. 
o 

© 
oO 

3 
8 4.3 14.0 | - 

o ML | CLAYEY SILT, brown with intrusions|+8 | 52 
o with fof orange-brown SILTY SAND, moist | 1 

ip 

, SM to wet 
o | 
© 
6 
al 2-2 18.0 

SM SILTY SAND, fine grained, brown, 

| g moist 19 | 
27 53 2 tt 

Q 38 __ 
” 

6./7 22.0 

gz SP & J|SAND & GRAVEL, brown, moist to wet 

GP 

bs __ 
86 

7.6 25.0 ~~ 
a —_ oo o> Os ——_- 1 00 / " 54 

© Continued on next page | Crew Chief: 

3 William Donahue



PROJECT: pS81-04 Soil Borings & Piezometer BORING, BE 216-1 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

DEPTH IDEPTH | ASTM Tests or Notes 
METERY FEET |D2487 Description of Materials Sample 

7.6 25.0] Symbo (ASTM: D2488) Number | Page 2 of 6 

SP & | SAND & GRAVEL, a few cobbles, 

GP brown, moist 

G Boulder 27' - 29' 

“O 0 
c _20 | 

"E — B84) 55 

. . ee 
= 

© , | 
2 
a 

| 

© a 
0 _ 49 a 331 | 56 
° 14. ene 
5 

2 | 

g SM SILTY SAND, some fine to medium 
9 gravel, brown 

© 100/6" 57 

3 

s 
2 
oO. 

oO ae 

9 tt 58 
2 _67 
vA 

ez 
5 

<5 
opis-2 4 50-0 Pk 43 59 

Continued on next page — 
© 
a



@ PROJECT: pDS81-04 Soil Borings & Piezometer BORING: BE 216-1 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET 1D2487 Description of Materials Sample 
15.2 | 50.0 |Symbo (ASTM: D2488) Number | Page 3 of 6 

SM & JSILTY SAND & GRAVEL, some cobbles 

GP & boulders, brown, moist to wet 

e 
= 10043" | * *No Recovery 

© — ff fo 
= 

© | 

2 
2 
‘. 
” 
© | _ _ 
Oo —@9/ 

v 100/43") 60 
c et 

> . c 
8 
To 

8 

S © (Boulder encountered from 62' to 

5 67") 
co 

A 

2 
oO 

a. | 

0 _ i 
o 87. 3 TE) 
g 1100/2" |_ 61 
“ 

z 
0 

ae x{ |—— 
& 22.9 | 75.0° ee ee “BL. 62 

BT ee 
. ontinued on next page 

~



PROJECT: pDsS81-04 Soil Borings & Piezometer BORING: BE 216-1 (Continued) @ 
Installation LOCATION: 

Proposed Mine Facility At Staked 
Crandon, Wisconsin Location 

DEPTH JDEPTH | ASTM Tests or Notes 
METERY FEET |D2487 Description of Materials Sample 
22.9 | 75.01Symbo (ASTM: D2488) Number | Page 4 of 6 

OM & J SILTY SAND & GRAVEL, some cobbles 
GP & boulders, brown, moist to wet 

£ 97; 
E Joos) 63 2 
© | 

oz 

G 
nm 

© a a 
oO s . | 100/)3"' 64 

U0 owes. - 0 ——____ 

or 
c 
2 

3 
2 ——. 

82 
. _| 65 
5 

100/B"} 

s (Boulder from 91' to 94') 
o 
a 

2 —} Jo 
2 100/4" * KNo Recovery , 

2 _ 3 | 

2 
o 

5 _. 

2p 20.24100,0 | ——  —— | 79} | 66 
Continued on next page 100 

© 
n 

Co :



L O G O F B O R IN G | ENGINEERING TESTING 

© PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 216-1 (Continued) ; 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH [DEPTH | ASTM Tests or Notes METERY FEET |D2487 Description of Materials Sample 
30.5 |100.0} symbo (ASTM: D2488) Number | Page 5 of 6 

SM & SILTY SAND & GRAVEL, some cobbles 
GP & boulders, brown, moist to wet 

£ 
Ee 
s (Boulder from 103' to 107') 
@© 

. . 

2 

2 
o 

—" 

© 
oO 

6 

| 37} 6/7 ; 
Q c L 6 

@ . c 
2 

3 
S 
© 
= 

JL 

be 

2 
2 
a. 

0 
5 mey- 
2 “3591 68 
£ 18 NM 

2 
o 

5 
38.1 [125.0 

a aes 

: Continued on next page 
rv



PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 216-1 (Continued) @ 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DATE: 3-10-81 

DEPTH {DEPTH | ASTM Tests or Notes 

METERY FEET [D2487 Description of Materials Sample 
38.1 [125.0]Symbo (ASTM: D2488) Number Page 6 of 6 

SM SILTY SAND, some fine to medium 

gravel, reddish brown, moist 

| | 
e 54] | 

"E ol 69 | 
© ~ LJ Cee eee 

© . | 

2 

O 
2 Boulder from 136' to 138' | 
© . 

Cc 

. @ 
Cc : 

2 
8 | 

3 | 
. “73} | 70 | 
5 12 we 

s 
o 
a. 

U0 . 

o 

2 
£2 
—” 

2 | 
o 

#1 45.4 1149.0 
sf. ft 

a Bedrock 

g 46.2 F151.5_ 
M 

Water level not measured due to 

the presence of drilling fluid.



© PROJECT: ps8i-04 Soil Borings & Piezometer BORING. BE 216-2, 
Installation LOCATION: SCALE: 

| Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location ]}"" = 4! 

Ss DATE: 3-11-81 
DEPTH [DEPTH | ASTM 

Tests or Notes METERG FEET }|D2487 Description of Materials Sample 
0.0 0.0 | Symbo (ASTM: D2488) Number | Page 1 of 6 

SM SILTY SAND, a trace of fine gravel Bore hole 
brown, moist | advanced with 

. 
ri-cone roller 

9 
bits & Revert 

rs 
drilling fluid. 

— 
5 71 E 

Six-inch © 64 ee . . - diameter casing 
© . : driven to 8 feet = 

bs sampler driven |! 2 

2 | ae ith 2 50# 

a5 72 ammer falling 
Q Y 24 inches. 

@ . 
6 
at 4.0 13.0 

|! Redrilled bore 
2 

hole 5' NW of 
o SP & |SAND & GRAVEL, mostly medium to staked location > ° . . ® GP coarse grained, moist to wet 29 74 due to caving 
3 . conditions at 
- the 52 foot 
2 depth. 
Cd 

2 
a. 

© 
-* 

0 

£ 
” 

& 7.0 23.0 

- GP GRAVEL, brown, moist 
5 

7.6 | 25.0 
Continued on next page 100/B" * *No Recovery 

® 
“ Crew Chief: 

William Donahue



L O G O F B O R IN G ~ ENGINEERING TESTING 

PROJECT: 0S81-04 Soil Borings & Piezometer BORING: BE 216-2 (Continued) © 

Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JOEPTH PASTM Tests or Notes 

METERG FEET |D2487 Description of Materials Sample 

7.6 | 25.0 }Symbo (ASTM: D2488) Number | Page 2 of 6 

GP GRAVEL, some cobbles, brown, moist 

c — tt 

E eer 
© 
= 

© . | 

2 
O 

gj 0-4 | 34.0 | [ 

° , | $f} 76 

~~ SP SAND, mostly medium grained, 1O073" | 

5 brown, moist 

- @ 
oO | 

= 

2 
: = 
. _. 77 

Oo 79° 

wn 

2 
2 
a. Boulders from 44' to 49' 

2 
0 
2 
2 
—“ 

£ 14.6 48.0 

. | SP & ISAND & GRAVEL, some boulders, 

5 GP brown, moist —~- ~ 

> 15.2 50.0 ' 
=} a 4100/8" 78 

© Continued on next page 

© 
—~



L O G O F B O R ING | ENGINEERING TESTING 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 216-2 (Continued) ; 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4' 

DEPTH {DEPTH | ASTM 
Tests or Notes METER FEET |D2487 Description of Materials Sample 

15.2 | 50.0 }Symbo (ASTM: D2488) Number ]| Page 3 of 6 
SP & {SAND & GRAVEL, some boulders, 
GP brown, moist 

£ 1oo}a"| 79 E Loss of water at 52", 
2 Caving conditions 
© . 
2 

0 
« 

100/B" 
U 

—_——— | §| 18.6 61.0 

6 c SM |SILTY SAND, a little fine gravel, } 
% a few boulders, brown, moist 

8 3 
59 / 81 

o 100/ 
toe 

rn 

© 
= 

2 
a 

2 
78 1 3 85 82 

5 
97 ee 

N 

2 
0 

5 —| | 
OF 22.9 75.0 100/13 83 f eee 

Hy on next page 

© 
WY



PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 216-2 (Continued © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 
METERG FEET |D2487 Description of Materials Sample 
22.9 | 75.0]Symbo (ASTM: D2488) Number | Page 4 of 6 

SM SILTY SAND, a little fine gravel, 

brown, moist 

2 99 | | 
‘E 10041" 84 
te a wo ee eee ee 

2 
© ; | 

2 

o 
g “a , , 76 85 
2 

93 

° @ 
c 
2 

& ' 

S —_ 
© 10O0/f4"| 86 
i“ b 

a ee 

~n 

2 
2 
a 

0 a 

o 100/j4" 87 2 / 
5 

_ a 
” 

2 
o 

3 
o 30.5 | 100.0 

aL _ a 

© Continued on next page 
© 
NY



L O G O F B O R ING ENGINEERING TESTING 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING, BE 216-2 (Continued 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM 
Tests or Notes METERY FEET |)2487 Description of Matertals Sample 

30.5 [100.0] Symbo (ASTM: D2488) Number | Page 5 of 6 

SM |SILTY SAND, a little fine gravel, [63 88 
brown, moist co 

E 
= 
@ 

° 

2 

0 
© - 

oO 
79 oO 5 4g 89 @ cape] c 

o = 

3 
5 
> 
© 

2 

“nn 

2 
2 
a. 

Uo 
| o : fo oS 

ay 90 WY) 
or" oe 

2 
o 

5 
© a | ae eee 

Continued on next page 

© 
NY



L O G O F B O R IN G ENGINEERING TESTING 

PROJECT: pS81-04 Soil Borings & Piezometer BRL G2: BE 216-2 (Continued) ©} 

Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DATE: 3-18-81 

DEPTH [DEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 

38.1 1125.0] Symbo (ASTM: D2488) Number | Page 6 of 6 

SM SILTY SAND, a little fine gravel, 

brown, moist | 

39.3 1129.0 
2 a 
3 CH FAT CLAY, red, moist to wet 100 91 

© 
© ; . 

2 

S 
© 
0 

: 

0 
c 
o 

O 
® 

<1 42.1 1138.0 

3 Bedrock 
o 
> 
© 

51 42.8 $140.5 
to ; 

é Water level not measured due to 

o the presence of drilling fluid. 

a. 

2 
J 
2 
2 
") 

2 
o 

5 

© 
oc 

. 
| 

© 
NM



L O G O F B OR IN G ENGINEERING TESTING 

@ PROJECT: Ds81-04 Soil Borings & Piezometer  [BORING: BE 216-3 S*d: Installation LOCATION: SCALE: 
Proposed Mine Facility At Staked 25.4 mm = 1.22 Crandon, Wisconsin Location 1" = 4' 

DATE: 4-6-81 
DEPTH JIDEPTH | ASTM 

Tests or Notes METERG FEET | D2487 Description of Materials Sample 0.0 0.0 | Symbo (ASTM: D2488) Number | Page 1 of 7 
Boulders 

Bore hole 

advanced with 

ri-cone roller 92 3.0 | _ 
pits & Revert 8 ML SANDY SILT, brown, wet rilling fluid 9 

0 “> —----f€0 the 150 foot = 
> 120 Hepth. 

de 
we 2 wee ee 2 

Six inch © . 
diameter casing = 
riven to 8 feet OF 2.4 

— to} fo 
v SM SILTY SAND, brown, wet Ad. B inch OD 
2 

#8 12] . oO 
4. _______.Bampler driven 

~ 
ith 250# hammer & 
alling 24 inches 

@ < 
Oo = 

3 
9 

a a 
© 

—~F 122 & 
—— 5 1g | 

wn 

© 
= 

2 
a. 

2 
3 6.1 20.0 

S SP SAND, mostly fine to medium 
” grained, brown, moist 23 oO 2 

45 123 5 
. 61. ve 

Ge 

7.6 25.0 
© a ee — oc 

Continued on next page Crew Chief: 
2 

William Donahue



L O G O F B O R IN G | ENGINEERING TESTING 

PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location }" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
7.6 25.0} Symbo (ASTM: D2488) Number | Page 2 of 7 

SAND, mostly fine to medium S| 

grained, a few cobbles, brown, 87) | 
moist 100 124 

£ 
E | 

= | _ 
5 | 125 > . _.69 

7:9 | 32.5 a i 

” SILTY SAND, a trace of fine gravel 
v a few cobbles & boulders, brown, 

moist > 
c 
o —— oe @ 

c 100/ 126 

2 __. = 

3 
9 ; 

© 

3S 
- eee «cee ee ne 

8 100/f0 127 
2 
a. 

2 
0 

z | 
£ 

. 63 128 O 

e Laa/p" | 
o 

3 
‘15.2 | 30.0 ee ee oe : 

: Continued on next page 

© 
“—



L O G O F B O R IN G | ENGINEERING TESTING 

© PROJECT: psS81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued) 
Installation LOCATION: SCALE: | 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location ]"" = 4! 

DEPTH [DEPTH | ASTM Tests or Notes | METERG FEET [D2487 Description of Materials Sample 
15.2 50.0 Symbo (ASTM: D2488) Number | Page 3 of 7 

GP GRAVEL, medium, moist to wet 

100 129 

£ 
E 
© 
- 

meen ee ee + ree. 

$ . 100 130 

vi 18.0] 59.0 
2 ——- 

| SM SILTY SAND, a. trace of fine gravell, 
= brown, moist 
o — ce 

@ 5 131 
2 100/p _ 

3 
5 
© 

5 
; 

_ Tf OO 
© 53 132 

Co — aH 

2 o 2 no a. 

2 
o 
& 
Si 

— ee 

100/ 133 
2 S __ —_— 

a 

5 
o1 22.9 75.0 

Ge | gee ~~: a’ re ee ee 

© / Continued on next page 

”



L O G O F B O R IN G ENGINEERING TESTING 

PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued) © 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DEPTH JDEPTH | ASTM Tests or Notes 

METERG FEET |D2487 Description of Moterials Sample 
22.9 | 75.0]Symbo (ASTM: D2488) Number | Page 4 of 7 

SM |SILTY SAND, a little fine to pe 
medium gravel, a few boulders, r 89 | a 

reddish brown, moist 92. 134 
; POOL 2" It 

O° 
£ 
E 
2 

© . | 10045" 135 

+ Boulders from 82' to 86' ff Lo 

O 
© | + 

0 | | 
c 
 @] ~. — 2 ee ene. 

c 49: 136 | ® 
2 98 ee 

oD ‘ 

2] 27.1 89.0 
o 
> 
© 
ts SP SAND, mostly fine to medium 

- grained, some cobbles, brown, —% ce | 

“ moist to wet Fz 137 

6 1LOOF2") 2 
a 

v0 
o Cobbles from 94' to 99' 

2 
£ 
— ae enna 

10073" * *No Recovery 
2 
o _ ev eee 

30.5 1100.0 
© ne _ a eo 

© - on next page 

“



L O G O F B OR IN G ENGINEERING TESTING 

© PROJECT: ps81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued) 
Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 
Crandon, Wisconsin Location 1" = 4! 

DEPTH |DEPTH | ASTM Tests or Notes METERY FEET | D2487 Description of Matertals Sample 
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L O G O F B O R IN G | ENGINEERING TESTING 

PROJECT: pS81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued) © 

Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4' 

DEPTH JDEPTH | ASTM Tests or Notes 

METERY FEET |D2487 Description of Materials Sample 
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L O G O F B O R IN G ENGINEERING TESTING 

© PROJECT: DS81-04 Soil Borings & Piezometer BORING: BE 216-3 (Continued 
| Installation LOCATION: SCALE: 

Proposed Mine Facility At Staked 25.4 mm = 1.22 m 

Crandon, Wisconsin Location 1" = 4! 

DATE: 4-14-81 

DEPTH {DEPTH | ASTM Tests or Notes 
METERY FEET ]D2487 Description of Materials Sample 

45.71 150.0° symbo (ASTM: D2488) Number | Page 7 of 7 
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Normal rate of advance to 152. 

. Increased pressure needed to drill Bore hole 

5 f 169-1/2' to 178-1/2' ° 
° rom 9-1/ ° / xtended from 

' ' 

o= Minimal loss of drilling fluid. 152 CO 178-1/2 
E ith NQ Diamond 
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Q- tnt! ° 

- Water pressure -- normal Bit & Q” series 
4 . : ire line coring 

Recovery: 152’ - 154-1/2' 93.3%|28" equspment - 
5 154-1/2'-159-1/2' 100% |60" 

% 159-1/2'-164-1/2' 100% j60" 

oO 164-1/2'-169-1/2' 97.5%|58" 

~ 169-1/2'-174-1/2' 100% |60" 

5 174-1/2'-178-1/2' OZ%* = |o" | 
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54.49 178.5 

7 7 Water level not measured due to 

© the presence of drilling fluid.



BORING LOGS 

CAMP DRESSER & McKEE 

Boring Logs Number of Sheets 

CDM 1 1 
CDM 2 1 
CDM 3 1 
CDM 4 1 
CDM 5 1 
CDM 6 1 

CDM 7 l 
CDM 8 1 
CDM 9 ] 
CDM 10 l 
CDM 11 ] 
CDM 12 1 

CDM 13 1 
CDM 14 1 
CDM 15 1 

CDM 16 1
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RAP! UNITS Re! UNITS BRAMS/<cc 

NA Fed ane. et he) ". — me 8 ot . oe 

P30 jFine-Medium {=} |= —— ————— = — ete 
23 | Sane Silty = SE SSE === Sp RS SS 

; ; [2 SS TIT i $b ae 

Ki SS SSS 7 46 ==] = SSS sttirm To. 1th pLo 
art. or et == rp 

28 SS Ee SSS ES ee 
g ST ef eS oo 

20 {Sand & Gravel) = SE SS a ee vim. 55 == SSeS T3 SES ee SS = SS 
sa rT FO ——— eS ss SSeS" 

SSS ea === SSS aaa == Se ; = 
[19 — ee — _———S 

_ SW SSS SG GES SS — SS a Gravel, Some =e a Ser SS | 
Sand Trace SiK SS ee eee 

GW = SS SS SS SS 
ac. Bedrock, Highly === =. SS SE Re 

Metered ESS) op SS ee SS SS 
{ ey. 

i << ~=(Uneven Scales caused by Recorder Malfunction) 

{ 2. 

{ “$4. 

| tee. 

[ea. 

. 22g. 

| 22. | 

a ee



CDM 15 | 

| mececeeseeeness a ae ce 

DEPTH(/ USCS | PoRO—| GEeoLoniI<c GAMMA NJ E7-LITRON D> E- AIS | Tv Y 
Peer | cLAss! sity Log 

AP! UNITS Re! UNITS GRAMS/SCe 

om “afte oF 3 lee 2 

SM/S Fine - Coarse 
SW Sand, some 

Si1t, Some 

2a. SP Grave | 

M/S 

42. SM/S (NO GEOPHYSICAL LOGS RUN) 

SM/S 
; SM/SC 

em. 4-5/5 T2 
M/SG 
M/S ; 

. M/SC 
| am. | Boulder 

M/S Fine - Medium 
SW sand 

M/SC Sand and Gravel 
{ met. SW : num—| $2? 

SM/SC j and Sanc 

M/SC Fine - Coarse , 
tae. M/SC Sand, some Silt 

: M/SC some Gravel M/SC T2 
M/GC 1 et. , Sand and Gravel . 

oM/SC Fine - Coarse 
M/SC Sand, Silty, Grbvelly 

1 ese. | 
M/SC and, Silty. Grhvel 

Bedrock 
t et. ja 

ame, 

22a.



pore ome PORD-~-| SenLoai<c GAMMA NEXLITRON CENEITY 
FEET | CLASS | sry Loa 

vr AO "a Lehi koe : anon ca neceamwreveeess: — a Sooenen femme remem mnnn won fr wanna = oman a ne ee ees = vesererewnna ee - i. FT Miffine sand Some} oct k op eS ESE i sP {sit SSS) eee 
Medium Sand —— |__| — ——--4 44 wort — Ps 

ML — 43 ilt, Trace Sand} ---.-.-.. . -> ~AtTTRON— -———— == [J 
2a. GW ravel, Trace GED [J ff 

Sand we [| SS SW —| 34 PediumcCoaree cere SI ft ! 
p Sand 7 S| ogg {——— : ht 

SP re waite FE. fs 2 Geer Cie ScArpies RSF ae ra oe LEG POs LE ff _ 42 Band & Gravel -—— Se x ee oe i oT —_- - — 
“a. SW |_———— ca es 

sy 
SW 

SP ine Sand 
ei. 

M/S 
f band, Silty . 

L/C 

SP ~ : 

. SP ouate 

an Fine Sand Trace 

SP Silt | 

—SM/S 
/ Fine Sand, Some S4 

M/S Silt 

| 

SP 

| SP 

| SM/S Fine Sand, , 
1 ae. SP Silty 

ML/ClL 
Silt, Sandy ; 

ML/C 

—SM/S 
‘ 

Fy Sand, rue. tL osnse Silty 

SP Fine Sand, Trace . 

SM/S Silt 

SP = 

!6a. SP 

ML/C 
Silt, Sandy 

Bedrock 

1am. — ——————————_ 

2a. 

2am,



@ | BORING LOGS 

SOIL TESTING SERVICES 

Boring Logs Number of Sheets 

STS Bl 3 

STS B2 1 

STS B3 ] 

STS B4 1 

STS B5 1 

STS B6 1 

STS B/ 1 

STS B8 1 

STS BY 1 

STS B10 1 
STS Bll 1 

STS TP-1 1 

STS TP-2 1 

STS TP-3 ] 

STS TP-4 1 

STS TP-5 1 

STS TP-6 ] 

STS TP-/7 1 

STS TP-8 ] 

© STS TP-9 1 

STS TP-10 1 
STS TP-11 1 
STS TP-12 1 

STS TP-13 1 

STS LSL-1 2 

STS LSL-2 1 

STS LSL-3 1 

STS LSL-4 2 

STS LSL-5 } 

STS LSL-6 1



_ LOG OF BORING NO. 1 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. | 

SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
UNCONFINED COMPRESSIVE STRENGTH TONS. FT.< 

. Oo 
© 2 Ww Fe 1 2 3 4 5 

Oo :7 = i$ qs DESCRIPTION OF MATERIAL >t plastic. WATER. LIQUID WATER LiouiD 

HZ jwils c~ | Limit % CONTENT % LIMIT % 

wo 1a ly rg | X---~~—-®—~~—-A 
Ow ;2 {1% Z~ | STANDARD “N” PENETRATION (BLOWS/FT. 

V7 y |e 
$$) —_________- a ee ree 

; Li 

ssh gf 
REDE CES Brown silty very fine to fine sand (SM-ML) - trace of gravel 

—, fesllll trace of clay - with a trace of roots to 1.5 feet - moist - 5 

2 ul} loose to medium dense .* 
}-_—+—1 1 

' j 

3 3 {ssi Brown silty clayey fine to medium sand (SC)~ with lenses of es Be 

SN One Oe oe silty fine sand - some gravel - moist - dense _—> Ay, 

, | #188 ||f EL Brown silty fine to coarse sand (SM) - with pockets and lenses rs “ID & 

: Hu of sandy silt (ML)- some fine to coarse gravel - moist - ~) SY. 

st 29 ae extremely dense 
1 

ail Note: Broken stone at tip of of sample wen, 

ssi | Qloy, 
pt + . . 

Cobble and boulder layer - cobbles average -6 inch in size, ed 
— interbedded with brown fine to medium sand (SP) - with a trace 

of silt 

fas— Note: Broken stones in samples at 10 and 15 feet 2 
o Zi 

"| 6" 
oo Q24\, 

Td 7 

| 

= 

P| 5 a Q 

| 
— Brown fine to coarse sand (SW)- trace of silt - a little to Oy. 

Ss some fine to coarse gravel - grades finer with depth - moist - NG 

extremely dense 

| Note: Boulder encountered at 18.5 to 20.0 feet 

Td Occasional boulders or cobbles encountered at 22.7 to 

po 32.3 feet 

| 
Pd 
Pt 
eee OY TTT 

Loy , 

Pd 
y 2 

—= | 
| « S 204, 

Een ee 
Pe 
Pd | 
Pd 

Yd Brown silty fine to medium sand (SM) - with pockets and lenses | 

LA of sandy silt (ML) - with a little clay - trace of gravel - \ 

- moist - extremely dense s€Y 

122 [ss | [fl | 21.9] |g * 
a= 

||| / Vi 

WATER LEVEL OBSERVATIONS KORING STARTED 1-21-80 

© wi _ SOIL TESTING SERVICES | soniic compcereo =35 280 
B.CR. A.C.R. OF WIS.. INC. RIG W-8 FOREMAN EVH 

540 LAMBEAU STREET ORAWN — JpJ APPROVED TW! _ 
GREEN BAY, WIS. 54303 JOH = 8736 A SHEET ] of 3 

The stratiication tines represent the approximate boundary 

between soil types and the transition may be gradual. 

fyfet Pose



LOG OF BORING NO. 1 (cont.) i 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS, FT.? 

> 2 woe 
Go ‘ 2 3 4 > © 2 1218 |é]> DESCRIPTION OF MATERIAL > | Plastic WATER LIQUID 

ZZ fu lS lula cS | LIMIT % CONTENT % LIMIT % ga}? izl3 : -g | X------@-----A ow 72/2 1/2/98 —{ Z~' | STANDARD “N” PENETRATION (BLOWS /FT,) 

49 Continued 

; Brown mottled grayish brown sandy silt (ML) - trace of clay - ( 
| ac | ; ; , THT a little fine gravel - very moist - extremely dense 

My, 
—I 131 X) / 

tt | | 
| 

/ | a 
. . . 

/ /8by PT ASST a e@ 5 9" 

> 
l BCG J 

| | 
P| 

| 
>! rs LEY . wo 0) S} 7 PTT 30.1 

all Q 7 31.7, 4 

PIT PSST Brown silty fine to medium sand (SM) - trace of coarse sand - 34.6 ss i) & a little to some fine to coarse gravel - with decomposed gravel 
$$ fragments - color changes to Orange brown at 65 feet - grades oo TF finer at 70 feet - with pockets of silty fine sand at 75 feet - 

— moist changing to wet at 70 feet - extremely dense } 
i729 | Note: Boulder encountered at 80.5 to 82.5 feet 
—— 

SO, —— 16|ss|||| , D6 | 18 
| 

Ld 

= ||/ 43.4 Ey, —— 19I/ss| i 
o x) PC SS {pL , ! 

p= 
\ 

BO 
\ 139 po eV mS 
® (%) ‘G" 

= || | 
| 108 soa Il ) Bor: Are soot 

0 

WATER LEVEL OBSERVATIONS | BORING STARTED 1-21-80 SOIL TESTING SERVICES | uowusc” comuereo—— 1-25-80 © Wt BCR. A.C.R. OF WIS.. INC. RIG W-8 FOREMAN EVH 
vit 540 LAMBEAU STREET DRAWN = JPJ APPROVED = aw 

__ . ___ The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Agee, Pease 

S335 daaaadaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasacasaaasaaaaa aaa 
* ~ Y



. ee LOG OF BORING WU. 1 icont.) 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 
SITE 

PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS. FI ¢ 

—_————__J0—__—_____—- © > wf, 
Fm 1 2 3 4 5 

E1218 lolz DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID I< < < 
«~ LIMIT % CONTENT % LIMIT % an 748 |e Sis 
Ow | XK — A wy fo Ju |Zlo 
- a 777 -@®----- aw |S |e [3/9 
Z~ | STANDARD “N” PENETRATION (BLOWS/FT) 

Pd 

-— | 

|_ BG SS Continued 
L—___:__| | | Reddish brown silty fine to coarse sand (SM) - a little gravel | of OT -——— trace to a little clay - moist - extremely dense 
Pd 

| 

. 
\/ [J 
“BN Pd 

| 
pT 

; 
Mr 
Dor, }____¢ Felsic phyllite* with mafic chloritic fragments - moderately Cc pet weathered at 90 feet (observation of wash sample obtained in 

split spoon) - vertical cleavage - predominantly vertical 
}———— fractures - some fractures filled with a trace of saprolite - 

a few fractures with higher clay content - gray and greenish TOO gray with some local rust staining 

| DEPTH REC FRACTURE FREQ ROD | —— Run #1 95.0-97.5 92% 1.3/ft. 83% © > TT Run #2 97.5-102.8 100% -9/ft + 76% | Run #3 102.8-110.3 89% ~7/ft.+ 86% 
; . 

R + Core is highly fractured from 102.5 to 103.5 feet 
* Parent rock classified as Felsic - Intermediated Lapilli Tuff 

Pd 
: Pe 

| 

——— | | a 
fi. 

pe 

+ End of Boring 
Boring terminated in phyllite bedrock 

: — Boring advanced to 8.0 feet by solid stem auger 
| 5 feet of 6 inch casing installed 

— Boring advanced to 95 ffet by roller bit and Revert drilling mud — Boring advanced to 110.3 feet by NX split barrel core barrel and 
| Revert 

-____ 2"¢ observation well installed at 84.7 feet Pe 
Pd Top of metal protector pipe elevation = 1657.72 

——| Note: Penetration test results labled as blows /distance 

/—— Penetration Test Method: 

J 1. 2 inch split barrel sampler, N ROD, 140 ib. hammer 0-10! ed 2. 3 inch split barrel Sampler, N ROD, 360 lb. hammer 10-40! —__—] 3. 24 inch split barrel sampler, N ROD, 360 lb. hammer 40-95! 
| 

(o' 
) PORING STARTED 1-21-60 pee fF OSOIL TESTING SERVICES cones comeceten 1-25-80 we OF WIS. INC. sf RIG_ weg FOREMAN EVH Wt Ground water elevation = 1590.6 540 LAMBEAU STREET ORAWN Jpg APPROVED TW on 2-13-80 GREEN BAY, WIS. 54303 JOB = 87362 SHFET 3 of 3 

~ The stratification tines represent the approximate boundary pe 
between soil types and the transition may be gradual. 

Wi Pade, 

.



LOG OF BORING NO. 2 . | 
OWNER | ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. | | 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Proje 
UNCONFINED COMPRESSIVE STRENGTH TONS, FT.¢ | e > w |. Eo 1 2 3 4 5 

212 18 lolz DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 
z< tu |S Jule &~ |} LIMIT % CONTENT % LIMIT % 

Ba fe |e leis Eg |X ~~ — @- A 
Ow = o = © 2 STANDARD “N’ PENETRATION (BLOWS/FT.) 

S12 [ale —______-_________- 

P| | Yellowish brown silty very fine to fine sand (SM) - trace of ty Ft td 

+ 1 gravel - trace of medium to coarse sand — moist — loose @~ 

alll oe p——-_+-—-t——+-7--| Brown Silty fine sand (SM) -— trace of medium to coarse sand - 3) 

43 [eel trace of gravel - moist - medium dense ~ | R 
| / 

ES SN SN Oe 7 | 

—j ¢ [ssf v4 || Pt . a3 

=—|s |ss|lf | Brown fine to medium sand (SP) - trace of silt - trace to a 4) 

Io little gravel - grades fine to coarse from 8 to 10 feet - moist 

——16 |ss|f| | to wet - medium dense to very dense - S7 

as. Note: Broken stone in sample at 8 feet ® 

——| | Gl 

7 1 a 
Be | SJ, 

5155/77 , Be" 
QWiOy 

. Go” 
es Ge 

j—-—_19 |ssIit B/A4, 

ole! |. X) 2" 

poo | OMG 
Ty Tss tir wl, 

-— Brown fine to coarse sand (SW-SP) - trace of silt - some fine to © 
Ye ; _ ree 

J medium gravel trace of decomposed gravel fragments with 

— |pockets of fine sand to 14 feet - grades to sandy gravel at 30 to Le, 
Ath 32 feet with numerous cobbles and boulders - moist to wet - xy) / 

extremely dense | 

— Note: Boulder or cobbles encountered at 20 to 20.4 feet | Is, 

TT} alent fe 1.5 foot boulders between 21.0 and 25.0 feet Rye 
J 0.5 foot boulders between 25.0 and 28.0 feet | 

a 1.1 foot boulders between 28.0 and 30.0 feet 1 

T1744 Iss The 1.4 foot boulders between 30.0 and 35.8 feet omer 
— 14 fss (HF OF. [— q a | 

p 

= Mm De" \/ 

py PPS 
Y) 2 

ni 
| 

Pd | 
a SY 
3 Ky SET 

| 40,5, 16 [S55 Tie) x 

-——~ End of Boring . 

po Boring terminated in fine to coarse sand 

po Boring advanced to 10.0 feet by solid stem auger 

|| Boring advanced from 10.0 to 40.5 feet by roller bit and Revert 

Grilling mud 

15 feet of HW casing used 

Frost encountered to 0.5 feet 

[RonING STARTED 1-25-80 
wil —™—™~—sCSTTCTCTSYdSCOSIL, TESTING SERVICES fect comeceteO 1-28-80 
Wt B.C.R. ACR. OF WIS... INC. Bie W-8 FOREMAN EVH __ 

WL 540 LAMBLAU STREET RDRAWN  JPJ APPROVED TWW 

The stratication nes represent the approximate boundary 
between soil types and the transition may be gradual. 

ists’. fas 

ee ......lUlll___



LOG OF BORING NO. 3 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 

Crandon Mine Development Prosvecting Project . 
UNCONFINED COMPRESSIVE STRENGTH TONS: FI.¢ 

————————__O-—_————_ 

© z wie Seo }oof 2 3 4 Pe . w 

. , 

= 1218 lal> DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 
eso tw a |w ui ; o~ LIMIT % CONTENT % LIMIT % 

Bu te 1 alo pa | X--~----@®—-----A 
ow 12/2 (21g | | Z~ | STANDARD “N" PENETRATION (BLOWS/FT) 

—_______@—______— ST 1° 17 1] | sunrace evevation™ OD 0 a 
. yt SST Brown very fine sandy silt (ML) - trace of roots and organics to 4, | OH <%, 

t+ +] 1.5 feet - some seams of silty fine sand (SM) - a little medium © 

to coarse sand and fine gravel - broken stone in sample at 0.2 

12 feet - moist - medium dense x 
EE 

= 3 [ssi fl : 8° 
ji_____|___}| | fj Brown silty fine to medium sand (SM) - a little to some gravel - 

HL moist - medium dense AS 
| | & 

a ee ee ! 

—— s [ssl BL 
Orr | ® 

==" Fp sd |_| 
Ld 

+ Brown silty fine to coarse sand (SM) and gravel with broken stone 

Pd observed in sample from 15 to 16.5 feet - grades coarser with 

depth - moist to wet -—- medium dense to extremely dense /03 

al é 

0 
6S, 

zis Issiitt pe 

©} = End of Boring 

——4 Boring terminated in silty fine to coarse sand 

P| Boring advanced to 21.0 feet by solid stem auger 

| 

| 
Pd 
ed . 

| 
; | 

a 
ee 
Pd 
Pd 

. Pd 
Ld . 

 _ 
Pd 
Pd 
P| 
Pd 
Pd 
| 
Yd 

| 
ae 

Ld 
Pd | 

[[-— 

TORING STANTED 1-18-60 
© wit t™”—~—CST YOSSI, ESTING SERVICES [rons commveteo 118-80 

540 LAMBEAU STREET _DRAWN ) APPROVED — TWW 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

ar Pad. 
]



LOG OF BORING NO. 4 | 
OWNER . ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGIH TONS. FT.- 

. 
. O 

z fw Bo 1 2 3 4 5 
on htt Tt ~ 12 isls > DESCRIPTION OF MATERIAL >- | PLASTIC WATER LiguID 

eS fm fae ful S| Limit % CONTENT % LIMIT % 
fa lz lu leis : a 1 | X------@-~--~--A 
ow }2 12 |212 Z~ | STANDARD “N" PENETRATION (BLOWS/FT. 

Oy, W”) - [n|a& QQ) —___— x} | SURFACE ELEVATION} | 0 0S 40 5 | 

-—}.2 |ssilf} Brown silty very fine sand (SM) - trace of roots, trace of medium Poteet | tf fot 
CO e oe Ot J Cd fA ~ it) - (2f) 

nS es ee ee j 

7 II all _ 1%, | 
UH Brown silty fine to medium sand (SM) - trace of fine gravel - Se oS 

| | | 77} moist - medium dense to dense 20 | 

a? ssi ‘ 
Po 
— i] Dark reddish brown fine sand (SP) - with a 1 inch lense of brown oof 

a silty fine sand - some gravel and broken rock fragments - moist - Ss 
pT | dense 

P15 [ssi ey P| — 32, 
Po 

SE . 
Cd Brown silty fine sand (SM) - a little to some fine gravel - with 

— + inch seams of fine sand (SP) - grades fine to medium at 15 
j | feet - moist - medium dense to very dense 

Note: Occasional boulders encountered from 12 feet | 

ui . 8 7 esll] g 

Brown fine to coarse sand and gravel (SP-GP) - trace of silt - | 

5 some broken stone fragments - moist - extremely dense ‘55, 
4, 

SS " Pay © SS ii] 6 
fd 

End of Boring © 
Boring terminated in fine to coarse sand 

js Boring advanced to 10.0 feet by solid stem auger 

Boring advanced from 10.0 to 21.0 feet by roller bit and Revert 

drilling mud 

10 feet of NW casing used 

Pd 
ed . 
ed 

| 
P| 

P| 

a | 
ed 

| 

P| . 

= 
| | 

-— 
Le 

Pd . 

— 

WATER LEVEL OUGSERVATIONS BORING STARTED ee ee 

SOIL TESTING SERVICES [eos commveres =1828 @ 
BCR ACR. | OF WIS.. INC. J AIG w-8 FOREMAN EVI | 

540 LAMBEAU STREET _DRAWN IPI APPROVED  qww 

GREEN BAY, WIS. 54303 Bowe 8736 A SHEET Lof 1 

_ The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

His Vee



LOG OF BORING Wo. 5 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
UNCONFINED COMPRESSIVE STRENGTH TONS, FI. 

. ————$_$ 2 © | z wf bo 1 2 3. 4 5 . 

. . 2 1318 12l> DESCRIPTION OF MATERIAL > | PLASTIC WATER | LIQUID mS tu] S lula cS | LIMIT % = CONTENT % LIMIT % aon | 2 |? jal> o} X--~—-—--—-@-—--~--_JA Wu Qo fw {2/0 
- ao ow 12 {0 j219 Z~ | STANDARD “N” PENETRATION (BLOWS/FT.) 

x) 17 | IPP] surnrace evevation"3 Fo oa 
Tt 

a —aTeslllEs ae ee ee a Nel?? 2/SS 
/ lls 2b oo : P) | 

aS * iii 
iT al? 

a ! 
— */ssi{[li ® 4 - Brown silty fine to medium sand (SM) - trace of clayey sand 3, 2H , tt seams (SC) to 8 feet - trace of coarse sand - a little gravel - ®) & ® —— #6488 /]) moist ~ medium dense to dense - color changes to rusty brown at 

J | 2 feet 
Yd 

Td 

a HL 7 
a ll g 

| 

= 

© pd 
C 

| 

Pd i 

PP ill g0 [> 
1 | 

| 
| 

Pd 
——— fi d (SP) -t f silt - 1 - /o4 
-____ FTO {ss [yy] Ho Brown fine to coarse san race Or sl some grave 

yD “an — trace of pockets of fine sand at 40.2 feet - moist to wet - “ pd very dense to extremely dense 
— Note: Broken stone observed in sample at 35 feet 

P| 
Par 

aS PU 34 —— | | 24 
| - 

é 
WS Peri? ks (0 es, 

P| 

a End of Boring 
|__| Boring terminated in fine to coarse sand 

Boring advanced to 8.0 feet by solid stem auger 
Boring advanced from 8.0 to 41.0 feet by roller bit and Revert 
15 feet of HW casing used 

Frost encountered to 1.0 feet 

WATER LEVEL OBSERVATIONS BORING STARTED __ 1-29-80 
SOIL TESTING SERVICES fugues “comrueiti =29-80 

wef BCR AC OF WIS., INC. HG we FOREMAN EVA we sto tamtscau street Ponawn apa approven Tw _ 

The stratification tines represent the approximate boundary 
oo ] between soil types and the transition may be gradual. 

fifer. bey



LOG OF BORING NO. ¢ 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE : PROJECT NAME 

Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS /FT.é 

an 
z uw F ‘ Ee ; 1 2 3 4 5 

= |}2 1S lal> DESCRIPTION OF MATERIAL > plastic.’ Waren’ LlQuiD WATER "tQUIO 
I< < x : cx LIMIT % CONTENT % LIMIT % 

aa ya |u, (a |3 a +B | X------@------A 
ow }2 {o [21g Z~ | STANDARD “N" PENETRATION (BLOWS/FT.) 

YO fr [OTS 9). <i ip as 
Yd PA Dark brown very fine sandy silt (ML) - trace of roots - trace of 
| ——____ gravel -— wet 

—? e" 
stein la5 

SS : . . 
at? PPL Rusty brown silty fine sand (SM) - a little medium to coarse ® 

SEES SNS SES sand - trace of gravel - trace of clay and clayey sand seams - \ 

4 88] il] moist - medium dense to dense op) 
Note: Broken stone in sample at 8.0 feet / 

PT TT 23 

-—s |ss||] ) rt SST @ 
PU 

=F 8 L 
Yd 

sd 
Pd 

= || Brown fine to coarse sand (SP) - some gravel - trace to a little 

7 Tss|][F4 silt - grades coarser with depth - moist - dense to extremely | bY, 
y) dense 
BNC 

| p—— 03 
| 2U You 

20 8 TSS Tes ms 

P| , . 

— End of Boring © 
——— Boring terminated in fine to coarse sand ° 

Boring advanced to 20.4 feet by solid stem auger 
Yt 
as Frost encountered to 0.7 feet 

— | 
| 
P| 
| 
Pd 
Td 
Lt 
a 

P| 
Ct 
| 
| 

Pd 
| 

_ 
Pe 
pd 
| 
| 
Pd 
fd 

| 
P| 
Td 
ed 

— 
| 

aes . 

ee 

SOIL TESTING SERVICES Jeonns commeten 30-80 © 
a ACR OF WIS.. INC. RIG W-8 FOREMAN _EVH : 

wt 540 LAMBEAU STREET — J DRAWN IPI APPROVED  TWW 

The stratification lines represent the approximate boundary 

between soil types and the transition may be gradual. 

ite vay a
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LOG OF BORING NO. 7 

OWNER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 

Crandon Mine Development . Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS FI + 
OD 

> wi 
Fa 1 2 3 4 5 

Oo ,ia _ po th tC OT). 

= |2 |S DESCRIPTION OF MATERIAL >E | PLASTIC WATER LIQUID 

eS lulls CX | Limit % CONTENT % LIMIT % 

bale |u -B | X------@ -—-—-~ -A 
ow |} 2 1 Z~ | STANDARD “N’ PENETRATION (BLOWS FT) 

nw [e —————_—_—_—_ )—__——-- -——- 

Sx] | SURFACE ELEVATION OO ® 3 

me ‘+4 Brown silty very fine to fine sand (SM-ML) - some fine to medium | [etl | | | 

eee iill gravel - trace of roots - moist - medium dense @ 
nn a I? 

si Rusty brown silty fine sand (SM) - trace of medium to coarse | 

[———+{—11+| sand - a little gravel - moist - very dense to dense 20 

= 5 |salllll Note: Broken stone in sample at 2 feet Ch a 

ie pee 
1S 

—— 4 {ssi Brown to rusty brown silty fine to coarse sand (SM) and gravel - &) 

: | r-] moist - medium dense 
Ty dT 

4° | Sif @ 
ro \35 

F—i« [ssf ® 
Pd 
= 
Pd 
Pd 
Pd . . . 
Pd ll Brown fine to coarse sand (SW) - some fine to coarse gravei - 

i ! trace to a little silt - with pieces of weathered gravel at 20 60 

7 |ssi{{Ill feet - grades coarser with depth - moist - dense to extremely xy) 

dense 
Pe 
Pd 
Pd 

Fa 
Ht 

102 

msc 8 ss|lif ] 
m 

End of Boring 

4 Boring terminated in fine to coarse sand 

Cc Boring advanced to 8.0 feet by solid stem auger 

Boring advanced from 8.0 to 21.5 feet by roller bit and Revert 

Pd i —— 10 feet of HW casing used 

| 
Td 
Pd 
Pd 
Sd 
YP 

—— 

: Pd 

Pd 
Pd 

|— 
pd 

| 

a 

i 
Pd 

| 

_| 

) CORING STARTED ~29-80. 
© wep YS OIL TESTING SERVICES | J rcitne comseucten 29-80 

Wt B.C RA. ACR. OF WIS.. INC. RIG _W-8 FOREMAN EVH_ ; 

WL 540 LAMBEAU STREET ORAWN: IPI APPROVED = TWW _ _ 

GREEN BAY, WIS. 54303 Pog 8736 A SHEET 1 of l 

The stratification tines represent the approximate boundary 

between soil types and the transition may be qradual. 

fits! tose,



LOG OF BORING NO. 8 
OWNER 

ARCHITECT-ENGINEER 
Exxon Minerals U.S.A. 

. SITE 
PROJECT NAME | | Crandon Mine Development 

Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS. FT: 

oo: ft. |~« Oo z2 w 
Eo 1 2 3 4 5 

. Op = | 218 lal> DESCRIPTION OF MATERIAL >t | PLASTIC WATER Liquio eS tu fs lwle 
G~ | LIMIT % CONTENT % LIMIT % 

> 

. 
TES Te Jo els Bg | Xo = eA o- |2 ]a {319 

. Z~ | STANDARD “N" PENETRATION (BLOWS/FT,) oO |e a 
———__—_ 

XI] SURFACE ELEVATION} 
10. 2 0 40 50 —1 +, Yellowish brown mottlec grayish brown silty very fine sand (SM) — H—— 1 [ss] HHH trace of roots - trace of gravel - a little medium to coarse R | D fey sand ~- moist - medium dense - color changes to brown a t 0.5 QF —? 

) ® : 

Ly, . 

_ | | 9 CR G fl Rusty brown silty fine sand (SM) - a little medium to coarse 4" | -— ad - little to some gravel ~- trace of fine sand ckets at 8 7 Fj sand - a little grav c n pockets lig feet - moist - dense to medium dense Ss 
S Pt 
4 —— steel ee 

a t | 

rn a 

CT 
6 2 = 6 [4 6 TF 

o_o 
Srown fine to medium sand (SP) - trace of silt - trace to a fd little gravel - grades to fine sand (SP) at 15 feet - moist to a bs wet - medium dense to extremely dense 

LO __— BS Note: Cobble or boulder at 20 feet 
| 

oO | 8 {ss 
RE SET 
f 

_... 

GNGG 
— End of Boring 

© tp Boring terminated in fine to medium sand 
Boring advanced to 8.0 feet by solid stem auger 
Boring advanced from 8.0 to 20.0 feet by roller bit and Revert —-~—— 10 feet of NW casing used 

P| 

-—— 
Vd 
aa 

| 

Ye 
P| 

| 
Pe 

—— 

— 
| 

WATER LEVEL OBSERVATIONS 
BORING STARTED 

SOIL TESTING SERVICES [scrusc_compceten 40 OF WIS... ING. PRIG W-8 FOREMAN EVH 
940 LAMBEAU STREET P ORAWN IPI APPROVED TWW GREEN BAY, WIS. 54303. 3, 8736 A [Herr CL oF L 

The stratification tines represent the approximate boundary between soil types and the transition may be gradual. fy: Per7ye 

aa a am



7 LOG OF BORING NO. 9 , 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS; FT? 

—__—__ 

e Big |z (2 be}—t 2 3 4g 
S138 1815 DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 

Le | < c. LIMIT % CONTENT % LIMIT % 
- > Ww y [Ww . O . 
Ow I a) w” X----—--@® -----A 

woo | O fu Io . - om 
ow |2 {;o j2 Z— | STANDARD “N" PENETRATION (BLOWS FT) 

Ke IN ————________—_ ) . —_______. 
mx |° SURFACE ELEVATION} 10 ® a 50 

| pF 2 | sei fl ee [| Dark brown silty fine sand (SM) - t of roots to 1.5 feet - * oo TT y fans (SM) ~ trace of r | 
TI] trace of gravel - moist - medium dense - color changes to brown 26 | 

2 | ss]f"] at 2 tect & 
Pt | 4 

aL ) 
| | J] | Brown silty fine to medium sand (SM) - a little to some gravel - & 

— 4 | Sst trace of clay - moist - medium dense 
= 

ptt & 

—— 5 I ssi flit Q* 
DAL SSI ®'%" 

iE 60s ee a 

—* FIP ° ss | 
Pe 
= 
Pd 
+ il Light brown fine sand (SP) ~ moist - dense to extremely dense 

=P ; 
| Yd 

Pd ! 

5 Brown fine to coarse sand (SP) - a little fine gravel - wet - (OY 
26-9 8 |SSii{iLi] extremely dense t 
Pd Lo 

© p—— End of Boring 

| Boring terminated in fine to coarse sand 
— Boring advanced to 10.0 feet by solid stem auger 

[ Boring advanced from 10.0 to 20.9 feet by roller bit and Revert 

Boulders or obstructions encountered from 0 to 2 feet 

——~J 10 feet of NW casing used 

Td 
. Pd 

, Pd 
| 

ee! 
| 
1 

, | 

—— | 
Pd 

‘ a 
Ye 

Pd 
| 
Pd 
Pd 

| 
YT 
pd 
Pd 
ed 

Td 
| 

Pd 

Pd 
Sd 
Td 

WATER LeveL _opsenvations___—_—_*id BORING STARTED "9217-80 
© wi SOIL TESTING SERVICES Proica commrten Te pon 

WL B.C.R. ACR. OF WIS.. INC. HIG W-8 FOREMAN EVH oe 

wef SAO LAMBEAU STREET © DRAWN PS APPROVED  PWW 
GREEN BAY, WIS. 54303 HOW = B730 A SHEET 1 of 1 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Wee ae



LOG OF BORING NO. 10 
OWNER , ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 
| SITE PROJECT NAME . 

Crandon Mine Development Prospecting Project 
" UNCONFINED COMPRESSIVE STRENGTH TONS FI: 

| tee © 2} 14 fe | So} ot 2 3 4 § | 219 {4 ZI, DESCRIPTION OF MATERIAL > PLASTIC ft WATER LigwID I< < a 
cx LIMIT % CONTENT % LIMIT % F> fu | § ful e 
Oa | X- - — — A gu le |e Zl -2 --—-@------ ou }2 /2 12/0 
Z~ | STANDARD “N” PENETRATION (BLOWS/FT.) 

x _| Oy TE) SURFACE ELEVATION} Fo a 
+ bf ater] Dark brown slightly organic silty topsoil (OL-ML) - trace of ff -——} 1a} s5i/[T1] ravel - a little very fine sand - trace of roots - moist - *3 Po ts \medium dense 

Brown very fine sandy silt (ML) - trace of clay - trace of fine of? . 2 4SS! gravel - trace of roots to 2 feet - moist - medium dense 
Lo 

9 ss 3 |e s Cd 
| 9 = fell : PT Brown Silty fine to medium sand (SM) - trace to a little gravel 7 —j 5 | ssi|]fi trace of coarse sand - becomes slightly silty at 10 feet - moist ® 

to 777-7} medium dense | 18 
=< [ssjil ° Pe 

P| 

=a AL ~ Pd ps %, ESiiil k 

Brown fine to coarse sand (SP) - trace of silt - trace to a 
}—_—_ little gravel - moist to wet - extremely dense to very dense 

= 
—__ i 

72 =] 8 Po 
R 

End of Boring 
Boring terminated in fine to coarse sand 

| pa Boring advanced to 10.0 feet by solid stem auger 
= Boring advanced from 10.0 to 21.5 feet by roller bit and Revert 
-—— 10 feet of NW casing used 

P| 
| 

| | 
' 

P| 

Td 

i 

a 
P| 

-— 
[— 
Pd 
fd 

Pd 

—— 

= 
-— 

WATFR LEVEL OBSERVATIONS BORING STARTLED 1-18-80 
we | SOIL TESTING SERVICES fsonms” comptrte 1-18-80 Wtf BCR. A.C.R. OF WIS.. INC. re Ww-8 FOREMAN EVH | _ 
We 540 LAMBEAU STREET _DRAWN JPJ APPROVED TWW 

— _ The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

fbet, fey: 

. 

}



LOG OF BORING NO. 11 

OWNER ARCHITECT-ENGINEER 

. Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development | Prospecting Project 
UNCONFINED COMPRESSIVE STRENGTH TONS/FT‘ 
——____$___Q—_______—_- 

© | z wy 
be 1 2 3. 4 5 

oO = — oh tet. TO 

~ |S DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 
=< [uls c\ | timMit % CONTENT % LIMIT % 

Be le ly pg | X--~-~--@ —~----A 
Ow = a z- STANDARD “N" PENETRATION (BLOWS/FT) 

XT 1? 17 FACE ELEVATION~% ° —_____—______ 
A SURFACE | 10 20 30 40 ~—*50 

1 |ss||||I} Brown silty very fine sand (SM-ML) - trace of roots - moist - fez] of |] 

OO S 

Po 
28 

——| 2 |ss|il}| Brown silty fine to medium sand (SM) - a little coarse sand to ® 

[-—_+-—|—_}-}-] fine gravel - moist - medium dense to dense 44 

=» [ssi é 
es a 

v2 

7 * {Sill \ 
ee es ee 

2! 

Pe | 
| 

URE Ge ee 
$3 

6 [ss|H fh @ 
Brown fine to medium sand (SP-SM) - trace of silt - with some 

Pd lenses of silty fine sand to 10.0 feet - lense of fine to 

-——— coarse sand at 20 feet - graces fine to medium at 10 to 11.5 

feet - moist - medium dense xtr ly da e J ee i nse to extremely dens 

| ¢. 7 Fell a 
_ 

Pd 

20 as 

aici ® [sill ag 

TT ~«d End of Boring 

| Boring terminated in fine sand 

| Boring advanced to 10.0 feet by solid stem auger 

Boring advanced from 10.0 to 21.5 feet by roller bit and Revert 

J 10 feet of NW casing used 

Te 

| 
Td 
neers 

| 
Yd 
PT 

Pe 
a 

| on 
Td 
ee 
ed 

-— 
Pd 
| 
Pd 

= 

| 

| 

_ 

Pd 

WATER LEVEL OBSERVATIONS BORING STARTED 1- 18-80 

© pw SOIL TESTING SERVICES | ronms commeten [a 1a-60 
Wt BOR. ACR OF WIS., INC. RG WB FOREMAN EVM 

WL 540 LAMBEAU STREET ORAWN JPJ APPROVED TW 
GREEN BAY, WIS. 54303 F5, B736 A SHEET of 71 

_ The stratification lines represent the approximate boundary 

° between soil types and the transition may be gradual. . 

iy fos



__ LOG OF TEST PIT NO. TP-i 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. | 7 : | 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 

. UNCONFINED COMPRESSIVE STRENGTH TONS: FT.? 

> 
S lolz lt | Ge |. 1 2 3 4 5 
~ 1215 fol> DESCRIPTION OF MATERIAL > | PLASTIC WATER | —_LIQUID | << < uw cx LIMIT % CONTENT % LIMIT % F> fu | wl 

Os ; Ow 72 }2 JZ19 . 3 | STANDARD “N" PENETRATION (BLOWS/FT.) 

- Ht Black sandy silty topsoil (OL) - some roots and stems - moist 

Yellowish brown silty very fine sand (SM) — trace of gravel - 
oist 

Brown silty very fine to fine sand (SM) - trace of gravel - 
moist " 

Tt S Reddish brown clayey fine to medium sand (SC) - trace of fine 
}—__— gravel ~— trace to a little silt — moist 

Pd 
Ld 

Td 
Td 
Pd 

LT 
Ve 
P| 

Ld 

— 

_——- 

pe 
Td , 

Td 
Pd 

—— 
| 
| 
| 
[| 

{-— 
Pe 
P| 

| 

| 
P| 
Pd 
Pe 

| 

Pe 
| 
Pd 

| , 
| 

——H 
— 
—_—— 

VWATER LEVEL OBSERVATIONS . SRORING STARTED 1-28-80 
SOIL TESTING SERVICES GORING COMPLETED 1-28-80 © 

BCR ACR OF WIS.. INC. P RIG FOREMAN WW 
wt f 540 LAMBEAU STREET DRAWN JPJ APPROVED =TWW 

GREEN BAY, WIS. 54303 Figg - 8736 A SHEET l of 1 
The stratification lines represent the approximate boundary 
between soil types and the transition may be qradual. : 

fetes tos 

a aaa aa



LOG OF TEST PIT NO. TP-2 | 

OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 

: UNCONFINED COMPRESSIVE STRENGTH TONS FI.‘ 
———$_Q——_____—— 

. Ww) 

. . 2 181816 DESCRIPTION OF MATERIAL > | PLastic WATER LrouiD 
<< < cx LIMIT % CONTENT % LIMIT % 
aa [5 |? |S Onl X 
wey fa ly ie - om ------®-----A 
Ow = ia /= z~ STANDARD “N° PENETRATION (BLOWS ‘FT)) 

B12 la - = x] 1° "|| SURFACE ELEVATION™2 | 10 1 0 
jt LT SH] | Black silty sandy topsoil (OL) - trace of roots - moist PC 

>| s||| Yellowish brown silty very fine to fine sand (SM) -~- trace of Pf ff fp yd 
clay - trace of roots - trace of gravel 

—5— Brown silty clayey very fine sand (SM-SC) - trace of gravel - 

moist 

| 

Td Rusty brown silty fine sand (SM) - trace of gravel - with pockets 
a sandy silt and clayey sand 

| 
| 

ee 
ed 

Pd ° 
| 

ed 
ed 
Pd 
Pd 
P| 
Te 

pe 
| 

Pd 
Td 

@ = 
— 
naa | 

| 
. ed 

Pd 
Pd 
Pd 
| 
ed 
ed 
eee 
et 
Pt 

| 
Pd 
| 
; 

Pd 
Td 
ed 

-— 
Yd 
| 
Td 

| i 
Cd 
__) 

—— 
| 

Sd 

|\—— 
es 

Cd 
pd 
| 

WATER LEVEL OBSERVATIONS _ [ HORING STARTED 1-28-80 

wif r—“(si‘“s;‘“‘CS;SC OSL TESTING SERVICES Fonte _comPceteco 1-28-80 
Wot B.C.R. A.C.R. OF WIS.. INC. AUG FOREMAN Ww, __ 

wep SAO LAMBEAU STREET © Fonawn IPO APPROVED TWH 

The stratification lines represent the approximate boundary 

between so types and the transition may be gradual. 

Hist VOT



LOG OF TEST PIT NO. TDP-3 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS,’ FT.? 

—_——————__O——___———_- 
E\olfs ) a a oe a ee 2 1S |S ld]> DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID mS fu |S fw li GS | LIMIT % CONTENT % LIMIT % ee ye {0 les -B | X------@ ~----A 

ou = a < wy z~ STANDARD “N” PENETRATION (BLOWS/FT.) | —__—@—________ <a ie “| SURFACE ELEVATION} 10.20 ya 0 | 
i Ht Brown Silty sandy topsoil (OL) — trace of roots - moist . P| 
|__| Yellowish brown silty very fine sand (SM-ML)- trace of roots - trace of gravel and cobbles - moist 

-—— Yellowish brown fine sand (SP) - with pockets of silty fine sand 
|e S (SM) - moist - dense 

— 
Yd 

| 
| 

Pd 

VS 
ed 
| 

| 

| 
_| 

sd 

[-—— 
| 

a 

| 
Cd 

Td 
Ld 
Pe 

| 

| 

P| 

Ye 

— 

_—— 
Pd 
Vd 

L 

— 
| Pe 

Ye 

| 
| 

— 
[—— 
| 

PL BORING STARTED 1-28-80 pw SOIL TESTING SERVICES [ecanes” comeceteo 1-28-80 © wot CRC OF WIS., INC. RIG FOREMAN WW We] sco tampeau strect— Porawy JP APPROVED TWW 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

feat, Yeas 
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LOG OF TEST PIT NO. TP-4 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
UNCONFINED COMPRESSIVE STRENGTH TONS FT: © 
—_——————————_O- 

Blo lzle So 1 2 3 4 5 
Toh tt = |S 1% lal> DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID mS tu lS luis &~ | LIMIT % CONTENT % LIMIT % aon |a |? jal> 

n X--—-—--—--@® -----;\ Wis FO fy [AIO 
+o ow 12 12 j2/8 Z~ | STANDARD “N” PENETRATION (BLO¥S. FT.) 

x] 1° |F IPL*] surrace ELevaTion~y Te Oa 
pt \ Black silty sandy topsoil (OL) - some roots - moist |_| ff = 2{s III P| | | | Yellowish brown silty very fine sand (SM-ML) - trace of gravel fA 

trace of roots 

S Brown fine sand (SP-SM) - trace to a little silt - a little 
gravel - with irregular layers and pockets of reddish brown 

0 Silty sandy cla 

| | 
P| 

P| 

—— 
Td 

Cd 
Pd 
Pe 

| 

Pd 

@ — 
-— 
_ 

__] , 

Pe 

ae 

| 

Pe 
i 
Pd 
| 

P| 
Pd 

PC 

—— 
| 

= 
ed 

—__—_| 

na 

| 

— 
_——H 

WATER LEVEL OBSERVATIONS . : PBORING STARTED 1-28-80 
© wt SOIL TESTING SERVICES PRORING COMPLETED 1-28-80 

Wt BCR. A.C.R OF WIS.. INC. RIG FOREMAN Ww 

wt 540 LAMBEAU STREET — f DRAWN IPI APPROVED — TWW 
GREEN BAY, WIS. 54303 JOR = 5736 - SHFET O 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

fats tas:



LOG OF TEST PIT NO. TP-5 . 

OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS FT.* 

OO @ 
z | [4 Eo | 1 2 3 4 5 

= |i DESCRIPTION OF MATERIAL > PLASTIC WATER | Liou iD 

I< < of LIMIT % CONTENT %_ LIMIT % 

aa | a |” ao} KX— - 
ul a lw F oO Tt HB HT --£N 

ow ye {ec | zo STANDARD “N" PENETRATION (BLOWS FT) 

C7 ape : ————— -— ®) -- 

<i SURFACE ELEVATION | a a 50 | 

Pat Black silty topsoil (OL) - some roots - moist Do 
ARIANA aE . 

p Yellowish brown silty very fine sand (SM-ML) - trace of roots - 

S trace of gravel and cobbles — moist 

Reddish brown silty fine to medium sand (SM) - a little gravel 

5 3 |S and cobbles - trace of clay - moist 
c | 

—— 

Pe 
| 

Pd 
Sd 
et 
Pd 
Pd 

= 
— 

— 
> 

—— 

i 

Pd 
. 

| 
Pe . 

Pd 

Ye 
| 
Pd 

| | 

Pd 

| 

__ 4 ° 
——— 
ot 

SOIL TESTING SERVICES J ucrms compreteo 1- _-80 | 
; BCR. ACR. OF WIS.. INC. BRIG FOREMAN WW __ 

. 540 LAMBEAU STREET } ORAWN JPJ APPROVED TWW 

GREEN BAY, WIS. 54303 JOU. =: 8736 A SHET lof 1 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Hist, boas 
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LOG OF TEST FIT NO. TP-6 

OWNER ARCHITECT-ENGINEER : 

| Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
UNCONFINED COMPRESSIVE STRENGTH TONS. FIL? 

0. 

Olo : 7 =~ {ots > DESCRIPTION OF MATERIAL mE Plastic Waren uaQuiD LiouID 

eS juls ui cx LIMIT % CONTENT % LIMIT % 
> ~—- fe le lo l2(s ~@ | x e-—----A 

ow }2 1 o Z~ | STANDARD “N” PENETRATION (BLOWS/FT.) 

xT 1? <1 SURFACE ELEVATION? _ ag Oa 
- eee paral greener pen pend ened . . . De nee eng nee nero rerenenrererrenannere) meee 

Black silty sandy topsoil (OL) - some roots - moist 

— Yellowish brown very fine sandy silt (ML) - trace of gravel - 

trace of cobbles - moist 

: Pe Reddish brown silty fine sand (SM) - trace of clay with pockets 

of fine sand and clayey sand - moist - dense 
Pd 

| —_ 

| 
Pd 
Pd 
Pd 

Pd 
Pd 
Pd 

ed 
Pd 
Pd 

= 
@ Pd 

__ 
P| 

= 
[| 
Pd 
Pd 
Pt 
Pd 
eed 
Pd 
Pd 
Pe 

ee 
PT 
Pd 
| 
Pd 
Pd 
| 

— 
ed 

Pd 
| 

Pd 

—— 
ot 
-_ 

CORING STARTED _ I-80 
© wep CC™—C—CSCSTT*dSCOSIL, TESTING SERVICES Pesonnes commucteco 1 a0 

we OF WIS.. INC. HG FOREMAN WHO 
wh 540 LAMBEAU STREET NRAWN IPI APPROVED TWH 

| GREEN BAY, WIS. 543030 Fouan - 8736 A SHEET l of 1 

__ _ The stratification lines represent the approximate boundary 

between soil types and the transition may be gradual. 

fyber TOs!



LOG OF TEST PIT NO. TP-7 

OWNER ARCHITECT-ENGINEER 

_ Exxon Minerals U.S.A. . | : 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 

. UNCONFINED COMPRESSIVE STRENGTH TONS.‘FT.é LSS! @ 
O}9 ]a |g DESCRIPTION OF MATERIAL 7 H— | 2] s lalz >P PLASTIC WATER LIQUID 

eS fu 1S Jule . ac’ | LIMIT % CONTENT % LIMIT % Bi ye |e elo -g | X------@-----A 
ow }2 72 12/8 Z~ | STANDARD “N” PENETRATION (BLOWS/FT.) 

oO fr [wm{c ————_____—__ )-_______. 

\Black silty sandy topsoil (OL) — trace of roots - moist 

ed Brown very fine sandy silt (ML) - trace of cobbles - trace of 
roots - moist 

= Reddish brown silty fine sand (SM) - trace of clay - some gravel 
——J with pockets of clayey sand - moist — dense . 

Co 
[| 
PT 
| 
Td 

| 

ed 

_—— 

— 
Sd 

Pd 

— 
——_ 
fd 

pd 

Pd 

—— 

Pd 
pd . 

—— 
Pd 

= 
| 

=~ 
ee 

_—— 
— 

| 

————4 

WATER LEVEL OBSERVATIONS BORING STARTED 1-28-80 

wil pry SOIL TESTING SERVICES | aonics” compueteo 128-80 © 
BCR, A.C.R. OF WIS.. INC. RIG _FORERMAN WwW 

540 LAMBEAU STREET DRAWN IPI APPROVED TWW _ 

| GREEN BAY, WIS. 54303) Foya, B736 A SHEET IT of 

Vhe stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Ighy' eas



LOG OF TEST PIT NO. Tp-8 

OWNER ARCHITECT-ENGINEER 

| Exxon Minerals U.S.A. 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
" UNCONFINED COMPRESSIVE STRENGTH TONS FI: 

—_———_-_fO—-—____—— 
wo _ ooh th tH Oe OO - 1s le > DESCRIPTION OF MATERIAL >t | pLastic WATER LIoUID 

eS [uw lS lwlw a LIMIT % CONTENT % LIMIT % Qa | —|> Oo} X---—--——--@----—--,\ 
ow 12 42 J212 Z— | STANDARD “N” PENETRATION (BLOWS ’FT) 
SX] 17 | [P|] surrace evevation en Oe 
Ty re )§ . . . PE TT Black silty topsoil (OL) - trace of roots - moist 

(NY Yellowish brown sandy silt (ML) - trace of roots - some gravel tof} ff doy) 
— moist 

—. Reddish brown silty fine sand (SM) - trace of clay - with 
— pockets of fine to medium sand and gravel - some cobbles - 

r moist 

| 

ed 

Td 
| 
| 

Pe 
| 
Pd 
Se 

fd 

— 

— 
© Pd 

PT 
| 

| 
Pe 

Pt 
a 
VC 

| 
S| 

| 
ee 

ee 

| 
| 

| 
| 

| 
| 
| | 
i 
Pd 
| 
P| 

| 
[ 
Td 
fd 
Pd 
__ 
Sd 
Pd 
Yd 
Yd 

Pd 
Pd 
Cd 
| 

— 

| WATER LEVEL OBSERVATIONS HOHING STARTED ~ 29-80 y BAIRIING SN -29-B8Q © Wi | SOll TESTING SERVICES ROR COMPLETED 1-29-80 
pW __ BCR. ACR OF WIS., INC. IG FOREMAN WW 
ve] sto tampeau street fnaawn Ja APPROVED TW 

The stratification lines represent the approximate boundary 

between soil types and the transition may be gradual. 

fare’. Vrs



LOG OF TEST PIT NO. TP-9 | 

OWNER , ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE | PROJECT NAME 

Crandon Mine Development Prospecting Project 

| UNCONFINED COMPRESSIVE STRENGTH TONS, FT.: 

. _ | — oo —-_ 
E | lz |e Sojii} 2? 3 4 6 

w= | 2 |S jalz DESCRIPTION OF MATERIAL >t | PLASTIC WATER | LIQUID 
ZS lu lS [wile Sx | LIMIT % CONTENT % LIMIT % 

> ga |e |e lel3 -g | X-- --~-@ ~----A 
Ou 2 a = © 2” STANDARD “N” PENETRATION (BLOWS/FT,) 

Sa? | PE eancraemnoas OO SOSOCSOSOSOSOOCCCCCSdS |e 
x __t5 te} ‘ . . eee nes beef eer gran enrafennaperemnennrennre-) come maneeansenensrefereneemenensenaned 
FT 2 Ts (ill, Black silty sandy topsoil (OL) - some roots - moist aed 

ed Brown silty very fine to fine sand (SM) - trace of gravel - 
— moist 

Reddish brown silty fine sand (SM) - trace of clay - some gravel 

and cobbles - moist 

P_ 6 

| 
| 

| 

Pd 

Td 
Yd 
| 
Pd 
Td 

—— 

——- 

Pd 
Pd 
[| 
PY 
ee 
Lt 

| 

= 

J 

| 
Pd 
Pd 
PT 

Pe 
Pd 
fe 

——— 

HORING STARTED ~29-80 
Wt = SOIL TESTIN SR nrenr ert yr ear ~aee eo 8 ‘ _ iG SERVICES © f eoancc comeceteo 99-80 
Wt ___ BCR. ACR OF WIS.. (NC. BRIG FOREMAN WW 

wt 540 LAMBEAU STREET (DRAWN IPI APPROVED TWW 
GREEN BAY. WIS. 54303 you = 8736 A SHEET lofl | 

ee The stratification lines tepresent the approximate boundary 
between soil types and the transition may be graduat. 

yds Vers’



LOG OF TEST PIT NO. TP-10 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINED COMPRESSIVE STRENGTH TONS. FT < 

—_.-——————$_)—_______- 
© Z a ie Eo 1 2 3 4 5 , 212 { |5I- DESCRIPTION OF MATERIAL | eL Astic. | WATER. LigtiD 

. mS fu |S lula | 5 LIMIT % CONTENT % LIMIT % Ba ye |e le|3 -@| X------e------A 
ou z z/u Z~ | STANDARD “N PENETRATION (BLOWS/FT,) 
ST 1? | 1°") sunrace evevation3 oo OHS 

stot . " fd 

mt? |o I Nattocish trom itty ves tec eee Pt tt ft 
I 2 

am Yeliowish brown silty very fine sand (SM-ML) - trace of roots - 
—— trace of cobbles - moist 

Ld 

Reddish brown silty fine sand (SM) - a little gravel - with 
———— pockets and seams of fine to medium sand - moist 
Pd 

Ld 
| 

Ld 
Ld 
ed . 

Pe 
Pd 

| 
Yd 

Td 
| 
Ye 
Yd 

Pd 

| 
Pd 
Pe 

Pe 

—— 
Pd 
am 

| 
Td 

| 

— 
_ 
Td 
Sd 
Pd 

. Pd 
a 

Pd 

| 

| Pd 
[| 

: P| 
- Td 

Yd 

| 

Pd 
| 

| 
Pd 
Pd 

| 

Td 

P| 
| 

|-— 

-— 
Pd 

WATER LEVEL OBSERVATIONS GORING STARTED - 1-29-80 
Weep OSOIL TESTING SERVICES fonts compicteo 1-29-80 
VAL B.C.R. A.C.R. OF WIS.. INC. RIG FOREMAN WW _ 

we 540 LAMBEAU STREET DRAWN IPI APPROVED =TWW 
GREEN BAY, WIS. 54303 JOR = A SHEET IT of 1 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

fois Py 
.



LOF OF TEST PIT NO. Te-Li 

OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. __ 

SITE PROJECT NAME | 

Crandon Mine Development Prospecting Project 

, UNCONFINED COMPRESSIVE STRENGTH TONS FT.! 

. 0 
zy ie le | Fe |. 1 2 3 4 5 
=~ iP {Sle > DESCRIPTION OF MATERIAL > | PL ASTiC Tren |) LIQUID 

I< < ui c~ LIMIT % CONTENT % LIMIT % 
i> uw ” Ms > oS x Be 2 fa (2/8 | X---—- -@-~-—~~-A 
ow }2 /2 [218 Z~ | STANDARD “N" PENETRATION (BLOWS fT.) 

x | O 7 I?1) SURFACE ELEVATION9 | 0. 2 o——-— 50 

PT > fy ||] \Biack silty topsoil (OL) - with'some roots- moist =A | | | | 1 1 + Is {TT | Black silt topsoil OL) - with some roots - moist Dn | 

Yellowish brown silty very fine sand (SM-ML) - trace of 

— gravel - trace of roots - moist 
Ss . . . . 

Brown fine sand (SP) - trace of silt - with pockets of silty 

fine sand — trace of clay - trace of cobbles - moist 

fd 
[| 
Pd 
Td 
P| 

| 
as 
Pd 

— 
Sd 
Pd 
Pd 
Pe 

Pd 
Pd 

Yd 

Pd 
Pd 
Td 
Pd 
Pd : 

| 

= 

Pe 
| 
Td 

| 
| 
Pd 
ed 

| 
| 
Ye 

| 
| 
Pd 

— 
| 

P| 

P| 

fd 

fd 
Pd 

[= 
[| 

—— 
pd 
ee 

a BORING STARTED -29-80 SOIL TESTING SERVICES | eorms compceren ~29-80 © 
BCR, ACR. OF WIS., INC. [IG FOREMAN WW posto tampcau strert — onawy ara APPROVED ‘TW 

GREEN BAY, WIS. 54303 JOB - 8736 A SHELT l of 1 

The stratification lines represent the approximate boundary 
rr between soil types and the transition may be gradual. 

frist. Vege



LOG OF TEST PIT NO. TP-12 | 
OWNER ARCHITECT-ENGINEER 

Exxon Minerals U.S.A. 

SITE PROJECT NAME 
Crandon Mine Development Prospecting Project 

UNCONFINLD COMPRESSIVE STRENGTH TONS. FT.: 
0 

© z wf Fo 1 2 3 4 5 
. WY . 

2181815 DESCRIPTION OF MATERIAL > E plastic. | WATER LouID 

I< < x. LIMIT % CONTENT % LIMIT % 

eo je |? lz ea | X- - —— - © A wo fo ty Io to — — 
Ow |S ja |= z- STANDARD “N" PENETRATION (BLOWS: FT) 

s |2 18 S| Og 
<4 SURFACE ELEVATION} 10. 20 ao 30 

poem LTS I | Black silty topsoil (OL) - with some very fine sand - trace TT ]|)TCTCOMdTCCd 

Yellowish brown very fine sandy silt (ML) - trace of roots - 
an moi 
Pd Brown silty fine sand (SM) - trace of gravel - trace of 
PT . 
rt cobbles - trace of clay - moist 

Ld 

Pd 
| 
Pd 
Pd 
Pd 

|| 

Pd 
Pd 

| 

Pd 
a 

Pd 
Pd 
P| 

—— 

© | 
Ld 
Pd 

| 

Pd 
P| 
Ld 
PT 
Pd 
Td 
ee 
ed 
Td 
Pd 
Ld 
Pd 
Ld 

[| 
| 
| 

Pd 
Pd 
| 
Pd 
Pd 
| 

| 
Pd 
Pd 

Pd 

P| 
| | 

q 
Pe 

——— 

— 
—_———— 
—— 

WATER LEVEL OBSERVATIONS BROKING STARTED l- -80 ' RIOINING nn TAI ——- 

wil t—C SY OSOIL TESTING SERVICES Peonisc commieren 1- _-80 
PCR OF WIS., INC. RIG FOREMAN WW 

sto Came steret  ponaww  3P9 APPROVED TWH 
GREEN BAY, WIS. 54303 On 8736 A SHEET lof 1 

The stratification lines represent the approximate boundary 

between soil types and the transition may be gradual. 

fgets Va.



LOG OF TEST PIT NO. TP-13 
OWNER ARCHITECT-ENGINEER - 

Exxon Minerals U.S.A. | | 
SITE PROJECT NAME 

Crandon Mine Development Prospecting Project 
UNCONFINED COMPRESSIVE STRENGIH TONS. FT.? 

|; 7 0+. ;, | @ Slolz|s So} f Pe 8 
eS lw |S ful S~ | Limit % (CONTENT % LIMIT % 
a oe lal3 : 2} X------®-----A 
ou z a = fu Z— | STANDARD “N” PENETRATION (BLOWS/FT.) 
x] 1? 47 4° “| SURFACE ELEVATION73 | | 10.20 © 40.50 | 
SS orthstt . eT —— ed Black silty sandy topsoil (OL) - with roots and stems - moist 

Yellowish brown very fine Sandy silt (ML) - trace of roots - 
trace of gravel - moist 

Pd 
—5— Rusty brown silty fine sand (SM) - some gravel = dense 

s Reddish brown silty fine sand (SM) - trace of clay - some 
| gravel and cobbles - moist - dense 

Brown fine to medium sand (SP) - trace of silt — some gravel and 
- cobbles - moist - . 

ab | 

Pe 
P| 

| 

Pd 

[ 
ed 

—— © 
P| 
P| 
ed 

Pe 

P| 
| 

P| 

——— 
| Pd 

Cd 
| 

| 
| 

[| 
Pe 

Ye 
P| 
fd 
[| 
Pd 
[| 

pd 
Pd 

—____| 

P| 

———} 

—— 
— + 
—— 

WATER LEVEL OBSERVATIONS | BORING STARTED 1-28 -80 
SOlL TESTING SERVICES PBORING COMPLETED 1-28 -80 © 

BCR A.C.R OF WIS.. INC. RIG FOREMAN WW 

540 LAMBEAU STREET — ORAWN JPJ APPROVED TWW . 
GREEN BAY, WIS. 54303. [G5, STICK SHEET Tor 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Wye" 1a/ 
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LOG OF BORING NO. STS LSL-1 
OWNER 

ARCHITECT-ENGINEER 

EXXON Minerals Compary 
SITE PROJECT NAME 

Little Sand Lake Sediment Sampling 

UNCONFINED COMPRESSIVE STRENGTH TONS/FT = © ; ; —_—— OO 2; . {4 Ie 5 1 2 3 4 5 O9liola le ° |. ze [213 [alz DESCRIPTION OF MATERIAL >t | PLastic WATER LiauID - > wy oO Ww Wu 
o™ LIMIT % CONTENT % LIMIT % ad | § |v (18 og ae a HA < |> |<|u 
=~ STANDARD “N" PENETRATION (BLOWS/FT)) x? |F a oN 

19 ' p40 50 

St el fee Oe Le) 
| 

Y_ : | 

5 _] 
ana 

____] pena Water 
| Cd] 

__ 
_] 
3p 
10 
Td 

___ 

sy 

4 | | 
d 

‘ee ee 
TT Black and green organic silt (OL) - fibrous - wet - very loose 

oo | 
3/51 [H | 
| 

on 

= «||| 

_ 
as 
ed 
ed l 

{5/51 _ 
© | ial 

To { Grayish brown mottled black organic silt (OH) - trace of fibers YL) | 
Ee | wet - soft 

| 

— Ht ——7 7 
eee | 

4] sil | 
[aa] 
m9 = 

| 
| . =e ef - 4-4 J 

| 

, 

| =| all Grayish brown mottled black silty clay (CL) - trace of organics 
—— trace of sand seams - wet - soft to firm 
_ | 
Ps 

Sn [sy Td . 
— H 

] 
— | | : | 
a. (a ee 

eee eee eee ee ——— eee —— —_ 

— CONTINUED 
Pd | 

7 

i 
ee . 

Td 
Td 

3-87 @Q —_ J Sv testing seawces | torine-courceres | wel SSR SS~*~“~*~*S*S*SS OF WIS., INC. ni ME 55 
WL. PC 540 LAMBEAU STREET DRAWN N0 APPROVED TW GREEN BAY, WIS. 54303 [7,, . 11728 SHEET 1 of 2 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

iisS fae



LOG OF BORING NO. _ STS LSL-1 Continued 

AAUN Minera omn ¢ 
SITE PROJECT NAME 

j 2 Sand Lake dimen amn ling 
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.? == == @ 

zi {4 |e . bel} 2 3 4 5 

2 12 18 lolz DESCRIPTION OF MATERIAL . | >t | ptastic WATER LIQUID 
=< 2 Ola aS | LIMIT % CONTENT % LIMIT % 
B44 lz [u lz/s 2g | X--—--— -@ ~~—-—-A 
om 2 a. 2/9 2~ STANDARD “N” PENETRATION (BLOWS/FT) 

. —————______Q)—____________ ST 1° [7 IClP] sunrace evevation™ 1 : a 
Sl 
= 
a 
_—) 
___ 

an | 

A 
r+ tT eee eee 

ed i 
| 

— af Td 
a 
| . 

— ST Grayish brown mottled black silty clay (CL) - trace of organics [- 
———— trace of sand seams - wet - soft to firm 

Td , 

id 

{still 
Td : 

| 16|ST a 

—1, ssli {lt Brown sandy gravel (GP) - wet - dense - Pty pa 

— a ——ralssifl| 8 
4] 

as 
Td End of Boring 
——— Boring advanced to 52.0 feet by roller bit and wash water 

) 28.0 feet of HW casing used 
Td ; 

7 

— © C_ . 
Td | | 
Td | 
T . 

7} 
_ 
_—] 

Td | 
___ 
Cd 

| 
Yt 

| 
econ e} 

| 
| 

7 
Pd 
Yd 
— 

_ . 

pa . 

| 
T 
Td 
Pd 
Td 
Td . 
_ 
— 
Pd 
fd 
_ 
Td . 
T 
Td 

id 
Td 
Td 

| 
a 
Ld 
[id 
a 
Td 
P| 

_. ___.. WATER LEVEL. OBSERVATIONS BORING STARTED R-A 
wep SOIL TESTING SERVICES Jonas couocereo * © 

BCR ACR. OF WIS.. INC. RIG CME 55 FOREMAN TT 

wif S™™™CC*dYSCCSMO LAMBEAU STREET flonAWN KOO —~*(APPROVED TWh 
GREEN BAY, WIS. 54303 JOB = 11728 SHEET 2 of 2 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 
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| | LOG OF BORING NO. STS LSL-2 OWNER 
| 

EXXON Minerals Compan 
SITE 

PROJECT NAME 
Little Sand Lake Sediment Sampling 

UNCONFINEO COMPRESSIVE STRENGIH TONS/FT 2 
———_—_—————_Oo—____———_ © z [4 te ; 

FM 1 2 3 4 5 O D > |. $ = |2)S la ro DESCRIPTION OF MATERIAL >t | PLAsTic WATER LIQUID eS jul wi | 
Gy | LIMIT % CONTENT % LIMIT % ad | § |g [8/8 | SS | Samoan -w ventrenvon wows = {2 /2/¢ 
=~ | STANDARD “N” PENETRATION (BLOWS/FT) 

| 

, ——— 
> 

__ 
| 

: 
a 
J 
—— 

| - 
TIF 

Y_ 
J 
| 

- 
Co 
=o 
0 
_ | rt 
7 
C7 

7 

_ 

Ts 

as p+ Black organic silt (OL) - wet - very loose 

=, 
_ 

: 7 
a 

| SV 
__ 

J oy 

=BEli  _ 

® ;& 
ae a 
25 | 

TT 
__ oy 

| 

| 
. 7 

————— S Grayish brown mottled black silty clay (CL) - trace of organics —— th and fibers - trace of sand - wet - firm _ 

{8 {stl Ld 
—— TO 

et {sl 35 
— 

> 
. 

as r—_ [stir 
ee Brown fine to medium sand (SP) - trace of silt - trace of 15 Pah | ei|| clay - wet - medium dense 

® A = 
Rated 

Td 
Td End of Boring 
-— Boring advanced to 40.5 feet by roller bit and wash water — 39.0 feet of HW casing used 

7 

Td 
Td 
——— 

ed 

WATER LEVEL OBSERVATIONS BORING STARTED | iD SOIL TESTING SERVICES fsoanc compere 22-8 OF WIS., INC. RIG CME 55 FOREMAN TT we [sto tamaenu street [onan ane APPROVED Ty, 
GREEN BAY. WIS. 54303 JOR = 11728 SHEET 1 of J 

ee _ _ _ The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

Whe, tos



LOG OF BORING NO._STS LSL-3 | 

EXXON Minerals Compan | 
SITE PROJECT NAME 

| Little Sand Lake Sediment Sampling 
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.* © 

—————_—_—___—_O-—___——_ 
wie - Fo 1 2 3 4 5 

1 4 oo oT 
g o/s lal>] DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 

=% z [oi &S ] uimit% CONTENT % LIMIT % : 
ba 2 |? els ng | X-——---e A 
aa | 3 | 2 |2/9 Z— | STANDARD “N” PENETRATION (BLOWS/FT,) 

—_——$ $$$) ____——_ 

ee 

Se ae 

= 
| 

a 
_ 
a 
3] 
Pr _] 
_— 

Td 
Td 

—) 
_ 

T ty 

Yd 
Td | 

sd 

Td = ; 
. 
Ts ST | 
_ 
__ 
Td or 

=e Black organic silt (OL) - fibrous - wet - very loose 

ot 

Pd 

— a 
= @ = 455 

rT 

— 75 — Ss Greenish brown organic silt (OH) - trace of fibers - wet - Pf ff PT 
;-————— very loose 

— sri -——| 7 sill Grayish brown organic clayey. silt (OL to ML) - trace of fibers 
— trace of sand - wet - firm 
ou ST 67.1 
30 

| 

=i 
-— UW 
[ae] 10) ST a 

= 
— ni] | lf Grayish brown mottled black silty clay (CL) - trace of organics 
PT S i trace of sand - wet - firm 
rd —— 1 | 14s : Td ma 87. 

AS 351 
Td —Talssl if 

1148 ssi tt Brown fine to medium sand (SP) - trace of silt - wet - medium ie 

Seal é 45 _ 
] 

——— End of Boring 
Boring advanced to 45.0 feet by roller bit and wash water 

— 45.0 feet of HW casing used 
— 

_ [BORING STARTED PS - 19-82 © 
Wit rt—“(i‘C:éS™S*S*”™:*™”™*™*™*™*C*C*C™C™CSC i” OSOIL TESTING SERVICES fortnc compceted -19-£ 

OF WIS.. INC. RIG CME_55 FOREMAN TT 
Wop 40 LAMBEAU STREET = fDRAWN Kon [APPROVED Tw 

GREEN BAY, WIS. 54303 JOR = 11728 

The stratification lines represent the approximate boundary 
between soil types and the transition may be gradual. 

(efet, terse



LOG OF BORING NO. STS LSL-4 OWNER : 
; EXXON Minerals Compan 

| SITE | PROJECT NAME 
Little Sand Lake Sediment Sampling 

, UNCONFINED COMPRESSIVE STRENGTH TONS FT 
———_—_——_——_—_O—________ z Pe fe 

Co 1 2 3 4 5 @ = |21848 > DESCRIPTION OF MATERIAL . >E | PLASTIC WATER | LIQUID zs fu ls lu w . 
Gy | LIMIT % CONTENT % LIMIT % 4 ja ly lalo : 
ra | X------@®----__A au |= |a 2/9 
=~ | STANDARD “N" PENETRATION (BLOWS/FT) D1? LF PEL sownce nevarowy SOS Sg p 0 0 40 50 

SS | | 
— 
= 
: , 

| 
se 
= 

| 
_——— 

| 
ee 

7 : __ 
aA] 
10 

+d 
_ 

J 
a 

ye | — oH | ; 

= 4) pe 

3S , | 
4 | Black organic silt (OL) - fibrous - wet - very loose J 

[p 
ROD] WEIGUT p20 3 | ss 

sae =f | feppe @ §— s 
| id . = 5 fos ] 

a4 TT 

—— OS ry 
es 

17 1ST ry Greenish gray organic silt (OH) - trace of fibers - trace of — sand - wet - firm 
Tr ] Bas ||| 
———— 

9 [sql 7 
- _ 81.9 Xx 

ed 
° =a a | 

354 TT 

"sf pa rT] Grayish brown mottled black silty clay. (CL) - trace of organics — 12 |st]|| trace of sand - wet - firm 
7) 

=e lll Yd | 
PT) 

16 [st 
As oT . 

id po CONTINUED 

Cd 

| 

| 
=20-B2 we TT OSOIL TESTING SERVICES fuonme competes 3-21-82 ©} ee B.C.R. ACR. OF WIS.. ING. RIG CME 55 FOREMAN _TT . WL. 

540 LAMBEAU STREET ORAWN KOO APPROVED all GREEN BAY, WIS. 54303 jon 17728 
_ ee | The stratification lines represent the approximate boundary _ 7 

between soil types and the transition may be gradual. 
Ig tar, Pei 7’



LOG OF BORING NO. STS LSL-4 Continued | : 

AAUN Minera ompan | 
SITE sO, | PROJECT NAME : 

ittle Sand Lake Sediment Sampling 
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.? 

z |. uy | Fe 1 2 3 4 5 © 
Oo ” eo ee eee ce {2 ]2 lolz DESCRIPTION OF MATERIAL >E | PLASTIC WATER LIQUID 

ES fw {S ful ) SS] limit % CONTENT % LIMIT % 
aw ye | lZl3 -2| X------®-----A 
ow 72 ie Z| Z~ | STANDARD “N" PENETRATION (BLOWS/FT.) 
SJ 7° [7 [Pl | surrace evevation , 10 a: ee 
ae 
a 

| 
__ 
Td 

os 
an _ 
eu 
____] 
om 
Td 
Td 
Td 
Ce TT 
— ome : 

1154 st||| 
rs). Ty : : : = Brown silty fine to medium sand (SM) - trace of gravel - wet - a; 
Pd j v6 x medium dense >] 

Yaa 
raf TT TT 
Lee 
rd 
Td 
Td | 
— End of Boring 

rd Boring advanced to 47.5 feet by roller bit and wash water © 0 IC CONTEN 
pan 47.0 feet of HW casing used | 

id 
Pd 

id 
Td 
ee 
ee 

+d 
Td 

a 
—— © 

—— 
Tid 
___] 
a 
aes 
Td 
Cd 
_ 
Td 

| 
_ 7 
Td 
—___] 

| 
Td 

| 
_ 
S| 
P| 

| | 

Td 
Yd 
___ 
Td | 
Ye 

a | 
Le 
Tt | 
Td 
Td 

Ld 
Tt 
Td 

) 
Td 
Td 
Td 
Td 
Td | 
__ : 
Yd 

| 
Td 

[7 
_ 

WATER LEVEL OBSERVATIONS BORING STARTED -7()-f 

pw OSOIL TESTING SERVICES [onic cometeteo 35128) @ 
B.C.R ACA. OF WIS., INC. RIG " 

We] 540 tamBeau street  [orawn gag APPROVED Ty 

ae __. The stratification iines represent the approximate boundary 
between soil types and the transition may be gradual. 

ghee’) fag? .



LOG OF BORING NO. STS LSL-5 
OWNER - ASCHITECT-ENGINEER 

EXXON Minera ompan 
. SITE PROJECT NAME 

Little Sand Lake Sediment Samp] jing 
UNCONFINED COMPRESSIVE STRENGTH TONS/FI 2 
_—_——__0--—__————_ 

© 2 {8 le “ry ; 1 2 3 4 5 

21213 |él> DESCRIPTION OF MATERIAL >t | PLASTIC WATER LIQUID 
eS tu ls ju ai “| SS 7 cimit % CONTENT % LIMIT % 
Ow a3 |? |aj> ” ~_ — — be ye |e zl3 -g | X------@ -----a~ 
om 2 |S [zie Z| STANDARD “N" PENETRATION (BLOWS/FT) 

re 1 —_——$ $$) —________ 

a 

ee 
J 

[— 
| 

— 
=a 
5 

-—— 
— Water 
— 
| 
7 
— 
<a 
te _ 

| 

7] ane 

_———— Black organic silt (OL) - fibrous - wet - very 1 | y 'oose 

ae] ant 

J Greenish brown organic silt (OH) - trace of fibers - trace of 

a 
——— 4} stil | Ls 

et 
__ 78.5 
Td ST 

aan @ Fossil | 
— a Grayish brown mottled black silty clay (CL) - trace of organics 
oJ] ss trace of sand - wet - firm 

7 a 7 

7 8 SS 
7 a 

| ill 84.5 P3e—1 FST 
_ ry Brown clayey sand (SC) - trace of gravel - wet -——} 10} Ss i 9 

n/a -———— Brown silty fine to coarse sand (SM) - trace of gravel - wet - 

Be | | a 

JJ 
—_] 
| shy 
~~ 
as 

Td 
| -—— End of Boring 

_ Boring advanced to 36.0 feet by roller bit and wash water 
—— 18.0 feet of HW casing used 

TT 

7) 
7 

7 
7 

TJ 
>) 

rT _] 
an 

-— 
Ts | 

[BORING STARTED] 32D 
e SOIL TESTING SERVICES  Juotwc commutes fant 

OF WIS., INC. nic CME 
pW 540 LAMBEAU STREET = oRAWN KOO __ APPROVED TWW 

ses rv. wis. 58903 Pros 11728 site 1 
The stratification lines represent the approximate boundary 

between soil types and the transition may be gradual. 

Nh or



LOG OF BORING NO. STS LSL-6 
OWNER ARCHITECT-ENGINEER 

EXXON Minerals Compan | _ 
SITE PROJECT NAME 

Little Sand Lake edjmen amp ling | | 
UNCONFINED COMPRESSIVE STRENGTH TONS/FT 

2 w fp Cn 1 2 3 4 5 o& 14 ott hE OO 2179/8 |é|>- DESCRIPTION OF MATERIAL -| oe | etastic WATER LIQUID 
es lw ls jw ui =~ | LIMIT % CONTENT % LIMIT % 
eg | 21? 13 -g| X------@-----A ow | 2 {o |219 Z~ | STANDARD “N" PENETRATION (BLOWS/FT.) 

ere 

SS ute 
Td | 

Tt 
[ 
[5] 

— Water Td 
Td . 
rs 
ed . 7 
TT 

“7 

———— Brown and black organic silt (OL) - fibrous - wet - very loose 
Td om Rob -weiak J 2Iss{| ob wd Guy 

sd 

SEC “pr id Greenish brown organic silt (OH) - trace to a little fiber - . 
}—__ ll trace of sand - wet - soft 174. 

0s Ht 41.8 © POG 
K G20 

Ts ST (al . . | 
20 | | 

sd 
Wow w = le pe 

— {| , oe 
HOST 
o. 4} soll Grayish brown mottled black silty clay (CL) - trace of organics ROO WEIGHT 
/- [| trace of sand - wet - firm 
Td 1 Kog wenol —— 955 any 
Td . 

Ba (sill 6.2 0 = ° 
| = 

Td u/s 
Cd aaa ; ; 

I 12/ss|{I] Brown clayey fine to medium sand (SC) - trace of gravel - wet - ®) 
+++ medium dense \ 
TT ; 35] Ht Brown fine to coarse sand (SP) - trace of silt - a little 2e3 35 — aul gravel - wet - medium dense 

-—— End of Boring 
+ Boring advanced to 36.0 feet by roller bit and wash water 
Td 34.0 feet of HW casing used . 
a 

© tk IC CONTENT id 
Td 
T 
Td 
Td 

} 
Td 
Td 
Td 

Td 

J 

[BORING STARTED—=Ss~—=*dSSC*“‘CN”NCCW”’C¥ OOD 
pW TD SOIL TESTING SERVICES [[eoninc comeceten | 20-82 ©. 

OF WIS., ITC. RIG CME _55 We] 540 LAMBEAU STREET DRAWN KOO 
PsN Bay, wis. 403 Front 11728 

ne The stratification lines represent the approximate boundary 
7 between soi types and the transition may be gradual. 

Htet, fers 
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@ BORING LOGS 

SOIL TESTING SERVICES 
(Continued ) 

BORING LOGS NUMBER OF SHEETS 

STS TP-84-11 | l 
STS TP-84-12 1 
STS TP-84-13 l 
STS TP-84-14 1 
STS TP-84-15 l 
STS TP-84-16 1 
STS TP-84-17 l 
STS TP-84~-20 l 

- §TS TP-84-21 1 
STS TP-84-22 l 
STS TP-84-23 1 
STS TP-84-24 l 
STS TP-84-30 l 
STS TP-84-31 l 
STS TP-84-32 1 
STS TP-84-33 1 
STS SAF-1 l 
STS SAF-2 l 

© | STS SAF-3 l 
STS SAF-4 1 
STS SAF-5 l 
STS SAF-6 1 
STS SAF-7 l 
STS SAF-8 l 
STS SAF-9 1 
STS SAF-10 l 
STS SAF-11 1 

| STS SAF-12 1 | 

, STS SAF-13 l 
STS SAF-14 1 
STS SAF-15 l 
STS SAF-16 1



BORING LOGS 

SOIL TESTING SERVICES © 

(Continued) 

BORING LOGS NUMBER OF SHEETS 

STS EX-1 : 2 
STS EX-2 3 
STS EX-3 2 | 

STS EX-4 2 
STS EX-5 2 | : 

STS EX-6 3 
STS EX-7 2 
STS EX-8 3 
STS EX-9 4 
STS EX-10 4 

STS EX-11 4 

STS EX-12 4 

STS EX-13 3 
STS EX-14 4 

STS EX-15 3 
STS EX-16 2 
STS RP-1 1 
STS RP-2 1 
STS RP-3 l 
STS RP-4 © 
STS RP-5 J 
STS RP-6 1 | 

STS RP-7 l 
STS RP-8 1 
STS RP-9 1 
STS RP-10 l | 

STS RP-11 1 
STS RP-12 1 
STS RP-13 1 
STS RP-14 1 
STS RP-15 1 
STS TP-84-1 1 
STS TP-84-2 1 
STS TP-84-3 1 
STS TP-84-4 1 
STS TP-84-5 1 | 
STS TP-84-6 l 
STS TP-84-7 1 

STS TP-84-8 l 
STS TP-84-9 1 
STS TP-84-10 1



OWNER LOG OF BORING NUMBER 

wy 4 Exxon Minerals Company EX-1 

~z PROJECT NAME Feet Meters 
STS ConsultantsLtd. | Piezometer Installations N-104151 £-2273714 N-31745 £E-693029 
SITE LOCATION 

@ Crandon Project | 

WELL INSTALLATION - ao/ +|* {re |= eg |~x 
au TOP STANDPIPE EL.+ =“; Sle SS }3 | 2a] s_ 

ir S os} ~| # | Sf] 2. | 2a | 58 
ti < t oO z St} ne | agnl] san 
- 8/1 5/2]1a DESCRIPTION OF MATERIAL =| o| co | 8] 25] Be] Ss 
+ el ={/FiSl> S S oc +--|s og | =e 

a ola|4ioal{y ud SO; |z = a 7 
a 3/3) 5|$/8 a, oe} es > 1s f* [© 
ST AlA|Ala| SURFACE ELEVATION 1555.48-ft. 474.111-m 

a 

—1 1 HE Brown silty fine to coarse sand (S!4) - trace |. 15 40 
Td to little gravel Ag 

J tf 
— o 

a 5-24-84 V == . 

10] ry 
ed 

=H 

Pt 5 Jog |]! HU tT 
To 2 SS ty | €BU 17 13 
——— =s 

lq yh d 

J Cs 

20 | ee 
Sse TH 9 22 - 

7 xd 

— | TF | — a 
-— 

J 
=n Brown slightly silty fine to coarse grave] : 
H——j 4 [ss |T]Fo] (GP-SM) - little fine to coarse sand - boulders CD 12 
- yy from 26 to 28.5' - coarse drift 
-— 

J 
7 ee 

CT 
-— : 

e= it Brown slightly silty fine to coarse sand (SH-SP) 
5 Tss TT some gravel - coarse drift 3K 10 

= ||| BL 6x10- 
_—— 

| a8 
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a] 
pv 
_——— 
——— 6 [Ss] iy 8 

_— / 

to, 
7 
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a 
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J 
> 

___ ll : 
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-— 8 Iss[i lll 13 
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> 
—— 
| ty meee —_—_— —- 

= {|{ Continued | [tT 
© 

[maf nen feomnastamen > 2a ny | stsornce Green Bay 
[were | oae [me | werewre | care | Te Tsonina COMPLETED 9.79.84 BORING COMPLETED 

a 2-29-84 
Po OUCOS eLS pb! Dr tT Ling 

Fra Dey srsvos wo 12958 
BL: 5-983



| OWNER LOG OF BORING NUMBER 

~ 4 Exxon Minerals Company EX-1 - 

az PROJECT NAME | Feet Meters _ 
STS Consultants Ltd. | Piezometer Installations N-104151 E-2273714 N-31745 E-693029 

SITE LOCATION 

randon Project | _ 

WELL INSTALLATION 2 - S fe = = x © 

u TOP STANDPIPE EL. + >}e]s_{[> | Fa] ye 

t S co} > | # | 86 |e. |] 22 | 58 
i“ > Z to = z >> | QS | 2H | ae 
“ S1o5/e|e DESCRIPTION OF MATERIAL =| gs] Ss | €8| #3] 2s | Ss 
x wel =} /olz ~ — on ->|5 se | =o 
—-— slwlwilwio Lud ©o ro > = oc & 
QQ wij wa |] ain|> — Lil < s > Lad a. 

Ww ouf/ ol ajljalae a. CS = So au. 

QO WwW, S|] SlieZzlo 
= 

ST S|S{Bla] SURFACE ELEVATION 155.48-ft. 474.111-m 

| 
_—— | 
— 
—— 

——— Continued 
J ontinue 

——— | 
oa 

L—____{ | | | 
——T rg lss [[{]]]] Brown slightly silty fine to coarse sand (SM-SP)- 13 

= ||| some gravel - coarse drift 
J 

__—— 
ss 
— 
| A) 

CD 

_— ale 

—— THEOL ay }11]SS_ = 14 
J {ss Us FE] | AU 5x1073 
I _ 

sr ee Aes 
—— 

oor 
pos | | Peddish brown silty fine to coarse sand (SM) - 

Cd trace aravel - basal till | 16 32 
22185 YT : 

——— 
I 

sy 
— 
ss 
20 | @ 

i 

sss et | 13 
Pd 

-5 

=i . ee 
Pts “or 
—s _ _8%e ft. ce fe 
aes y4aiss tit Redro - sannle jogged Dp eaele 6 

| | 
J 

-——— | 
Td End of boring in bedrock : 

—_ Boring advanced to 132.8' by rock bit and 

— bentonite mud. 

C_ 
oe 

— 
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TI 
— 
——— 
——— 

| 
7 
I 
—— 

_— 
J 
7 

TT 
J 

Pe 
Se 
od 
———— | 
——— 
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J 
TF 

——— 
_——_—— 
| 
———— 

ee 
|The stratification lines represent the approximate boundary between 30ll types on eee eee present the approximate boundary between soil types. In situ, the transition may be radual. Water levels were measured at the times indicated. Water levels may vary seasonally. _| 

hm RAR worm tanre 2-28-04 | srsorrce Green Day @ 
TIME WL-T. PIPE DATE TIME BORING COMPLETED 2-79-14 
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OWNER LOG OF BORING NUMBER 

+S Exxon Minerals Company FY.2 | 

PROJECT NAME Feet Meters 

*. ; N-110340 E-2262240 N-33632 E-689532 
STS Consultants Ltd. | Piezometer Installations 

SITE LOCATION 
© Crandon Project | 

° i 
WELL INSTALLATION ea, o& ~ a = © “ 

+ > 3 5 =. , 
_ uy TOP STANDPIPE EL.+__ cx = z aa 2 | By fe 

ul > wu |< = or 2° es oe a 
~ Slolt]e DESCRIPTION OF MATERIAL = S| °c | Sa] a5 | 28] ee 
+ &/Z2/F[o]z my Ss;|/# |e-]s oe | =~ 

Ww sf/ a }ajals Qa. cS = S a. 

oO wl s =ji2lo a 

LZ Al AlaSla| SURFACE ELEVATION 1592.11-ft. 485.276-m | x 
T_T 

——] Ess TL | . 16 

TS Brown silty fine to coarse sand (SM) - trace 
— to some gravel - glacial till 
4 | 

H——j 2 [SS |] {Uh 6 16 
— 
TC 
[— 
| 
ns 
Td 

20] 4 9 _ 
pf te 

——_ 
— 

|] } 

Td 
ne 

sd 
Td ‘3]e0 

30 rat 10 - 
PT [ss (Un cs 

a" 
st 5-24-84 Y A ee 

EI = 1's ss TTT = 10 21 
tt E: 

_— a a 

————— Brown silty fine to medium sand (SM) - coarse $e 
a drift 

—— & {ss |] Itt 11 16 
Td 

= | | —— | 
Cd | 
Td || | CD 
5 

3 

7 ss 16 - 
ns 
_ 
Cae 

_ 

snd Ue 

co] | Brown slightly silty fine to medium sand | 

a (SH-SP) - coarse drift 17 5x107 
nee 210 

piy 

J | 
— CD 
Tan 
ou . 

———1 9 TSS 18 
TT — {| {It 
ae | {| Brown very fine sandy silt (ML) - lacustrine Ht jtt {it |... 

: Cy _ a 
| 

— | ontinued || po 

© en soil types. In situ, the transition may be gradual. Water levels were measured at the times indicated. Water levels may vary seasonally. 

BRT ASR ponncstanren 3-26-84 | srsornce 940 Lambeau Street 
3-26-84 _| STSOFFICE Green Bay, WI. 494-9656 

GORING COMPLETED 3-28-84 
rT TOMTt~—“—CT 

a  _ Denny's Dring | 
ris Deny] 9 8r_n | sts vonno, 12959 

BL: 5-983



OWNER LOG OF BORING NUMBER 

~ a Exxon Minerals Company EX-2 - 

az PROJECT NAME Feet Meters 
srSConsultants itd, | Piezometer Installations | N-110340 E-2262240  —- N-33632 _E-689532 
SITE LOCATION | 

Crandon Project , _ © 

WELL INSTALLATION alr] ]é Sig |x 
TOP STANDPIPE EL.+ z={/5 ;/6_/-=> |]5u]> 

_ ta o = rw Ld oO n> Fo 
— = — — << WwW a uw 

ry = 7 = S = Qo], on” | oF 
- SI sl/2|B DESCRIPTION OF MATERIAL =| si] oc | S83] g5] 28] Ss 

| ~ E/={F/S\z Nn — oc —->—/s5 se | =o 
— >] wl wlwia Li S Ld = S Fa cc 

a 2] 5/5 /5|8 =| 6/3 /5 |s |F /& 
oO a | 

SJ &|S\|sla| SURFACE ELEVATION 1592.11-ft.  485.276-m | 

_ : 
— : 

[+ Continued 
— 
—— 
——— 
oa 

orks Brown very fine sandy silt (ML) - lacustrine 22 

a 

Pra Reddish brown silty clay (CL) - includes varves : 
ae of gray silt and very fine sand - lacustrine 

aa iss L |14 
rc tT | 

[ Reddish brown silty fine to coarse sand (SM) - : 
-tHto— trace gravel - glacial till : | 

-—— | 
a PSS | 11 24 

sd | 
— : 
_ | 

ss 
Pico 
_ 

-——f 13 |ss HLL | , | 12 . 
— | 
ae 

PS 
99 

id ne ; 
asso 11 - 

sd ' 
: > : 

7 
4 | 
J | 

pT TS [SST | a i | 10 30 
_—_ 

= ||| Brown silty fine to medium sand (SM) - fine drift | 
———— | 
PLU 

ae 

—— Tass rrr : AL 14 14 byt0-4 
Td | 

Hf , 

td FD 
ea 
PY 
——— 

I 
——— 17185 21 31 

J — | tt 
——— 

—j |] Continued | 
[Te sical ns presen pp oxtmae Bounty baleen Sl yess Ts Waralon may be gal Wav wae ented the ie ano, Waa evel may vat sewsoalz_| (I 

RTA gomncsTanTED 9 ng | srscorrce 840 Lambeau Street 9 0 
WL-T. PIPE DATE TIME WL-T. PIPE DATE TIME — Green Bay : ne #T4-494-965 

ff 8 denny's rt ting 042 
Fr penny ans | 89829882. 12959 SUE 

BL: 5-983 ;



OWNER LOG OF BORING NUMBER 

~ ic Exxon Minerals Compan \ 

A PROJECT NAME Feet Meters 

STS Consultants Ltd. | Piezometer Installations N-110340 £-2262240 N-33632 E-689532 

SITE LOCATION 
. 

@ Crandon Project | | _ 

WELL INSTALLATION a rele fe = 2 x 
TOP STANDPIPE EL. + ~ z= 5 Oo 4 aw > 

_ ti oe tu Ld = oO n> Fo 

uu z - oO 5 Su | ba as | =o 

- Sl ol/2]a DESCRIPTION OF MATERIAL = os |S | 8] 25 | 2s | Ss 

> e,/2=(FIS/> 
NI — oc sa oe | =o 

- > uu uy | uu o 
tid S I => Ss oc co 

ao H4lalaele a 
a. cS = > S a. oO. 

o UL) = =izZzio 
—J 

Sa S| S|Ale] SURFACE ELEVATION 1592.11-ft.  485.276-m 

| 
r 
PT 
—— 

Tt . 

=| _ ; . 

Pt 

| 

patel no mo 

—— | Reddish brown silty clay (CL-CH) - varves of 

J gray silt and high plasticity clay - lacustrine 
Sey L 25 

— 

a 
| 127) | 
nana 

— {Ih Grayish brown silty fine to coarse sand (SM) - 

——— tess little gravel - weathered boulders - basal till - 

—) 
— 

Tar] 
ee 

pie ee 

[FI 
———— End of boring on bedrock 

Boring advanced to 192' by rock bit and 

|__| bentonite mud. 

@— 4 
_ 
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po 
_ : 
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© Fis aralificalion lines represent The approximate boundary between soll types. In situ, the transition may be gradual. Water levels were measured at the times indicated. Water levels may vary seasonally. 
Stratification lines represent the approximate boundary between soil types. In situ, the transition may be sradual. Water levels were measured at the times indicated. Water levels may va seasonally. 
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Tf Benny" ting 
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) OWNER LOG OF BORING NUMBER 
w 4 Exxon Minerals Company EX-3 

a PROJECT NAME Feet Meters 

STS Consultants Ltd. | Piezometer Installations N-110285 £-2263941 N-33615 £-690051_ |. 

SITE LOCATION | 

Crandon Project : 
, © Ee 
WELL INSTALLATION | a t- Sf = 3 x © 
TOP STANDPIPE EL. + ow z aa oO = Bw | >_ 

So > td =r - 2a 5S 
Lid = . -— O = LL na a= =H 

4 w fs Lid — oO > <™~ _? on 

H Si o/2|a DESCRIPTION OF MATERIAL = 3 o al ea] 28/ac= 

zr S/S lCle ~| ao] ¢]e2!lS | B&] ee 
wo S|jalalale a S = > S a a 

a o/s/sls/8 = = 
Sa A|A|Ala| SURFACE ELEVATION 1559.09-ft.  475.212-m 
Pd Ld . . . 

1 Iss |] }P Brown slightly silty fine to coarse sand (SM-SP)- al | J7] | fe! 

rf] some gravel _ _ rH] 
_ 2 

_— | 
= | /\ 5-24-84 __V + CL 
Ta f= 

=a Brown fine sand (SP) - fine drift : Fp | 22 2 
_ ale 
Td 
| 
a 
_ _ 

pee TT Reddish b ilty clay (CL) ves of gray | 3 [ss eddish brown silty clay - varve 
— Py sandy silt (ML) - lacustrine : 29 1 
Td 
_ 
Td 

= — 
| 

= TT] Reddish brown silty fine sand (SM) - varves of 20 34 

P— 4 |ss [IRY gray silt and red clay - lacustrine | L 
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___ | 
Cc . __ | 
_ | 
____ 
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FD 
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0 0 

T o 
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__ 
a 

= Py 18 7 
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as 
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=S7 ss) gravel, glacial till, boulder from 64.0 to 
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—_ 
_ 
_ a ale 
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1 3 [ss III[[]] Brown slightly silty fine to coarse sand (SM-SP) = BL 1 1x1079 
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___ a 
__ 

sr 
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—— 9 SST : 

> 
__ 
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oa 

e{{i| ______jl} | ||| 
eR ACR | cori stantED 3-29-84 stsorrice 240 Lambeau 

souua GgMestea 303/284 Green Bay, WI 54303 
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CSS t_ Denny's Dri ting 
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OWNER LOG OF BORING NUMBER 
% c Exxon Minerals Company EX-3 Continued 

az PROJECT NAME _ Feat Meters 

STS Consultants Lta, | Piezometer Installations M-110285 E£-2263941 N-33615 €E-690051 

SITE LOCATION 

© Crandon Project _ 

WELL INSTALLATION a}oe] *= le = lg |~ 
au | TOP STANOPIPE EL. + ~| Zl ez | 8-]2 nn 

Wl > uo lt tu =| 3 >> | 221} oo | ae 
u Slo|/[f|e DESCRIPTION OF MATERIAL =i 3] cS | 8/25] 8] Ss 
x el = le /S|> N _ a +> {5s oy | =o 
—- >] wl] wlwiy LJ © — > = a o 

B g|2/§|g\ ey eye ye pe ye ye Lud © 
Ss 

| Sa Ala |alael SURFACE ELEVATION 1559. 09-ft. 475.212-m 

— 
—— 

oo 
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a 
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——T oss 15 
—— HU Brown slightly silty fine to coarse sand (SM-SP) - 

= 1) waterbearing - coarse drift CD 
—— 
ae 
ou 

00 —_—} 

a} | 

Pt iiss UT | 18 23 
— ! 
-— . 

Cd | 
il) Brown silty fine sand (SM) - fine drift gh 

—————— ws AU 10° 

7 12 {8s CITT = FD 19 -- |* 
7) 

_ 2290 
| 
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© Cae | 
t26— 

——— 13I/ss HILT | 20 24 

ty it 
_— 
__ | 
7a | 
te 

J 
| 

rp 14|ss [EE Reddish brown silty fine to coarse sand (SM) - : 14 _ 

. d trace to a little gravel - basal till 
Td 

cr4o— BT 

_ 
-—— 20 

-—— Ts §8 Tr : | AL 10 29 by19-4 
Pd 

Ton 238 
t50_ ; 

, = el 11 40 

nas | | Weathered bedrock - cuttings logged by Exxon ey yp yt pp 
| TOU 
Td 
TR] | 

+ End of Boring in Bedrock 
+ Boring advanced to 162.0 feet with rockbit and 

bentonite mud 
7 
> 

| 

Co 

BORING STARTED 3-29-84 
[wer pee [one [ve [woriere [Owe [WME ocnnecowmso 3-31-64 Green Bay, Wi 54303 
PCLT ——— 

OO SSS=i ng rn’ Drv Ting 
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OWNER | LOG OF BORING NUMBER 

g 4 Exxon Minerals Company EX-4 

Az PROJECT NAME Feet Meters 

STS Consultants Ltd. Piezometer Installations N-119912  E-2274288 N-36549 E-693204 

SITE LOCATION 

Crandon, Wisconsin _ @ 

WELL INSTALLATION a/ er] * |e |= leg 
Ly TOP STANDPIPE EL.+____ si/[2|5 [5 2 iS 

M4 2 o| >| 2 | SE] 22] 22 | 58 
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p— ISS ry fine gravel | | 8 25 

ptt it! Brown slightly silty fine sand (SM-SP) - trace off Eo] 
r—— 2] SS|.-|| fine gravel ae 9 10 
fd _|. | 2B 

p———} 3] SS} -f.. Z 6 4 
-— | 
os 

ps ‘|| Brown fine to coarse sand (SP) - trace to some 4 7 5 
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ee 
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~ PROJECT NAME . Feet Meters 
STS Consultants Lid. Piezometer Installations N-113316 £-2282043 N-34539 £-695568 

SITE LOCATION Crandon, Wisconsin 

& WELL INSTALLATION e|/e/]*®/2 2 le |x 
zm TOP STANDPIPE EL. + = S S = Aw | > 

“es 8 oe = a gr] 9 Q> | ES 
z eS SE [ea |] se] os 

i Ss w |= ES S Z 54 | GE] eG | 3a 

“ Sl o/F|e DESCRIPTION OF MATERIAL “ = s|/ 8 | 8) 33] 28] ss | 
Bl ZF ]S|> nN = = a sg | =e 

= = = uw So tes 5 3 e=/|an | & sfe/slslé x] #/3]/5 ;3 /@ |# 2 2/$|$|3|8 e | e| 3 2 /* |* 
ISZ__] & | & |S|#] SURFACE ELEVATION 1614.70-ft. _492.162-m 
td 

-— Brown silty fine to medium sand (SM), trace 
-—— gravel, glacial till : 
— + 
— 
— 
eras 

Creo cee tenes cst oe on 

aot id 3 

-—— Brown slightly silty fine to coarse sand (SM-SP) FI AU x10 

| —-— | some gravel, coarse drift es cp 
—| a 

Cit+6—| 
E— 2 {Ss TI] 

13 9 

S| I | 
—| 
— 

| — 
Ea] 
Faas | 
L126] | a ees om pectenpelfens — ob. . 
E— i 
me 
— 
— 
—| 
—| 
— | 

@ Cron] Brown slightly silty fine sand (SM-SP), trace ' 

— gravel, fine drift 
— FD | 
— 
— 
—| 

4) | 

Keo -3 
46 . AL 1x10 

I O 21 6 

| a 
=a ry By 
4s ee eS al x 4 

[I End of boring at 145 feet in fine drift 

{——--| Boring advanced to 145 feet by rock bit and bentomite mud 
| 

— 
— 
—| 
ary 
eal 
=—— 
ay 
-—— 
— 
a eet 
-—— 
—| 
-— 

| 

| 

— 
| ® . 

a] 
ss 
seal 
a 
P| 
— 
Pare] 
== 
sa] 
== 

| 
st 

ane — . : = ces — is stile ii 
& @ Stratification lines represent the approximate boundary between soll types. In situ, the transition may be gradual. Water levels were measured at the times indicated. Water levels may vary seasonally. 

dS ee 540 Lambeau 
wT PE wT APE i | eee Breen Wy) (i 54907 
rd 2-984 Foeawwey sD [sneer 2 oF 2 

ae 
[rine stsvoeno. 12959 
BL: 5-983 |



owes fianendTe B LOG OF BORING NUMBER 
xxon Minerals Compan ~~ is pany RP=1 

Ge PROJECT NAME 7 Feat Met 

Reclaim Pond Borings “ eters 
STS Consultants Ltd. N-115604 E-2280542 N-35236 £-695111 

SITE LOCATION O-  UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 @ 

a Chae CONTENT 1% unas, 
Co 

S w = DESCRIPTION OF MATERIAL 5 Korma enn 
zs Ss = le|> SE 10 20 30 40 50 

2 o/s |g|s = 3] & HN — 
SX] |B |B [Bfe|SURFACE ELEVATION 1634.71-ft. 498.261-m 5 10 20 30 40 ~°©50 

J 
== 
=] 

J 
[——— 
— 
[——— 
4 
— 
— 
— 
— Brown silty fine to coarse sand (SM) - some gravel - 
— very dense - boulder from 18.0 to 19.0 feet 
— 
— 
laa 
Cie 

J 
oe 
eal 
=a 
=e 
[I 
— 
[4 
[I 
C5 
——— 
[J 

| 
[J 
4 
[J 
— 
— “4 

pa 1 |ssi[iil] al 
=A = \ 

| {| tt Brown slightly silty fine to coarse gravel (GM-GP) - some 
J 2 [ss]Tffl fine to coarse sand - very dense - cobble from 21.3 to peor 

21.7 feet 

= < _. Soe 

End of Baring Note: 300 Ib. d , 
Boring advanced to 27.5 feet with roller bit and 

Revert drilling mud : 

10.0 feet of HW casing used 
Borehole grouted upon completion 

[4 
— 
—| 

| 

— 

4 
— 
[4 
— 
— 

7 = 
ed 

| 
Sy 

_ 
a i 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. e@ 

STS OFFICE Green Bay, WI 54303 
WL BCR ARC | BORING COMPLETED 2-22-84 DRAWN BY SMD | SHEETNO. 1 OF 1 

ric Bomb FOREMAN EVH APP'D BY JAS | stsyopNo. 12991
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OWNER LOG OF BORING NUMBER 
rc Exxon Minerals Company RP-2 i 

XS / ps PROJECT NAME Feet Meters | 
STS Consultants Lta,| Reclaim Pond Borings N-115652 £-2281119 N-35251  £695286 

SITE LOCATION CO YNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 

‘i tai CONTENT % uae, 
Oo 

z wiz DESCRIPTION OF MATERIAL 7 Kern enn WN 
S 51 21% Ze 

x E12) = jal> = 10 820 «30 4050 
Bly | wy wl =~ 

aa zlale 3 Ls }) STANDARD, 
=/=l=|o = PENETRATION BLOWS / FT. 

P<] | |G [a |ee|SURFACE ELEVATION 1642.51-ft. 500.638-m 5 10 2030 40 50 
os 
[J 
fd 
— 
[ 
[ 
— 
[ 
|. 
[2 

[J Reddish brown to brown silty fine to coarse sand (SM) - 
— little gravel - extremely dense 
Ea 
ae 
[I 
ad 
[54 
(te) 
as 
— 
[J 
— 
— 
[| 
— 
[J 
J 
Ca 

} 
| 

— 
— 
— 

= 

506" 

St E3100 /2" 

=a 2 100fo” 

——_ : 
Ese—{ 3 | ss [TY 1100 fe ‘ 

_ End of Bori |—_——4 nd of Boring Note:| 300 
— Boring advanced to 34.0 feet with roller bit and emer 
=p Revert drilling mud 

12.0 feet of HW casing used 

Borehole grouted upon completion ; 

— 
— 
— 

— 
— 
— 
a ll 
Sse 
i 
ad 
a 

FEE eee 

een ba i 4 

we BCR ARC | BORING COMPLETED 3-8-84 DRAWN BY SMD | SHEETNO. 1 OF 1



WINER Hinaratis 8 LOG OF BORING NUMBER 
xxon Minerals Compan 4 c pany RP-3 

A PROJECT NAME | Feet Meters 

STS Consultants ta. | Reclaim Pond Borings N-115712  £-2281620 N-35269 — £-695439 
SITE LOCATION O UNGONFINED COMPRESSIVE STRENGTH 

Crandon Project j é 3.4 5 & 

2 tat se CONTENT % cine 3 
oO 

z w |Z DESCRIPTION OF MATERIAL e Korean Benn 1 Elo/F]e a 10 20 30 40 50 
es ee ZS 

saya, sy pyle 58 a of/@/2@lelS eo CO STACAnD 
=l=zli=zlo s PENETRATION BLOWS / FT, 

<1] & |S |S|#| SURFACE ELEVATION 1642. 48-ft, 500.629-m S 10 20 30 40 50 

— 
— 
— 
=a 
— 
eee 

— 

— 

— 
|-——_] Brown silty fine to coarse sand (SM) - trace to some 
[od gravel - extremely dense - cobble from 14.5 to 15.0 feet 
[a5 
[te 

; 

— 
—- 

a 
| 

— 

[J . 
— 

= ® 
= 

2le" 7 SST sl 

= ZCSsStrin jpi2o/e! 

| 
= | ait 
PssS a rss 4 _ S242 

— End of Boring Note:| 300)1b. Ham 
-—-— Boring advanced to 33.5 feet with roller bit and mer 
— Revert drilling mud 

7.0 feet of HW casing used 
== Borehole grouted upon completion i 

— 

— 
— 
[— 
— 
— 
|} ee 

e@ eed 
12. 540 Lambeau 

aia var



OWNER LOG OF BORING NUMBER % iq Exxon Minerals Company RP-4 

b PROJECT NAME Feet Meters 
STS Consultants Lta. | Reclaim Pond Borings N-115903  £-2282534 N-35327 £-695718| ~ 
SITE LOCATION CO- YNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3.4 5 

a te CONTENT % ua Oo 

z| |wlz DESCRIPTION OF MATERIAL Krewe Seana so\ 2 xz &/2/> |, =e 10 20 30 40 50 
fo] ey] wy fale 

BS SB g/z/zla 3 Lo © STANDARD, =) = /=|5 : ao PENETRATION BLOWS / FT. P<] | 3 | & |H |e] SURFACE ELEVATION 1659.07-ft. 505.686-m 5 10 20 30 40 50 
— 
; 

— 
ey 

LE 
— Brown silty fine to coarse sand (SM) - little to some 
+ gravel - very dense to extremely dense - cobbles from 
[4 16.5 to 17.0 feet and 21.5 to 22.0 feet — 
— 
as 
sa 
Ly 
| 
[J 
— 
[I 
— 

I 
| 

ft 
ay 
Es 

— 
— 
-— 
t-29—| 

27 s = mn 

Fr sss 2! tof" 
Fed | TT 

Brown slightly silty fine to coarse sand (SM-SP) - some 
gravel - extremely dense 

Ea ss TIT - il? 
fd End of Bori C— nd of Boring mm 
— Boring advanced to 33.7 feet with roller bit and er 

7 Revert drilling mud 
7.0 feet of HW casing used 
Borehole grouted upon completion 

| 
a 
— 
Pa 
aa 
aaa 
=a 
ed 
=m 

D eacea 
 cascicncnssedl 
[J 
[J 
— 

540 Lambeau .



SWNEF " ie 6 LOG OF BORING NUMBER 
xxon Minerals Company . 

4 is RP-5 

PROJECT NAME Feet Meters 
STS Consultants Ltd. Reclaim Pond Borings N-115119 £-2280901 N-35088 E-695220 

SITE LOCATION O- UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project | 2 3 4 5 e@ 

PLASTIC ‘WATER LIQUID 

w 
LIMIT % CONTENT % LIMIT % 

S 
z w |= DESCRIPTION OF MATERIAL & Korn rae Benn nnn A 
Els|/F le ee 10 20 30 40 50 

x ae] 2]F [S}> > 

Boy | y jas BG 
am S| z\s 55 © SENTARTON BLOWS / FT. 

D<[_|& | & [Gle|SURFACE ELEVATION 1644.62-ft. _ 501.281-m = 10-20-30 4080 
{| ~ 

[ 
4 
— 
[——— 
TT 
et 
— 

== Brown silty fine to coarse sand (SM) - little to some 
— gravel - extremely dense - cobble from 31.0 to 31.5 feet 

— 
— 
— 
— 
[| 
= 
mae 
| 
[4 
— 
jt 
— 
— 
[ 
— 
t5—4 

Se cial 
oad 
Goon ag 
== 
es 
4 

| 
— 

| 
L2o—] e 

= '0| 
set 1 | ss | TI is 

— 1 
L100" 

35) 2 | ss | TI / 
J 

[4 

— i <p) 00/é 
= EEN ee eh 
[J 
—s End of Boring Note:} 300 pmmer 
= Boring advanced to 40.0 feet with roller bit and 

— Revert drilling mud 
Pod 7.0 feet of HW casing used 
— Borehole grouted upon completion 
cd 
— 
| 

PS 6 
Ce eee ee eee ee ss  —— ———— 

: 40 Lambeau



OWNER LOG OF BORING NUMBER 
rc Exxon Minerals Company RP-6 

> by 
A PROJECT NAME | Feet Meters 

STS Consultants ita, | Reclaim Pond Borings N-115346 _E-2281381 N-35158 _ E-695366 
SITE LOCATION CO- YNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 
e 

PLASTIC WATER LIQUID uw LIMIT % CONTENT % UMIT % 
o 

3] tw = DESCRIPTION OF MATERIAL e Koren en Benn nn 
=z &/|2|/2/2 se 10 20 30 40 50 al> > 
& oye] y jw lS = 
8 2/e/s (8/8 = 3] @ Hahn hows 
<[_| & | & |&| BI SURFACE ELEVATION 1644.51-ft. 501.248-m 5 10 20 30 40 #850 

4 
== 
— 
ame 
[J 
Cacaiarcccanel 

I] 
— Brown silty fine to coarse sand (SM) - trace to some 
— gravel - medium dense to very dense - boulder from 
— 13.5 to 14.5 feet 
{ 
— 
a 
iy 
; 
| 

— 
— 
[4 
LTS} 

— 
fd (TT) Ue Ff 1 ssi" ; | ‘ 
[| 

@ zl | || | 
=] 2 | ss| [i . -—| 2| ssf ® 

(TT) Paral 2) 5/4 _ Noe 
a End of Boring . . Note:| 300]1b. Hammer] 

= Boring advanced to 27.5 feet with roller bit and 
Revert drilling mud 

7.0 feet of HW casing used 
Borehole grouted upon completion 

L ewecd ‘ 

| 
[J 

= 
a 

== 
[I] 

— 
: — 

td 
{| 
[J 
{| 
eee ee 

e ee eee ee aaa aaa it ete 

een Bay. WW



GWINER . - LOG OF BORING NUMBER 
xxon Minerals Compan. RP-7 

y S — PROJECT NAME : Feet Meters 

STS Consultants Ltd. | Reclaim Pond Borings N-115410 £-2281782 —-N-35177 _ E-695489 

SITE LOCATION Cy” UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 e@ 

es tate CONTENT % oa, 
oO 

z w iz DESCRIPTION OF MATERIAL K Morte nnn A 
~ els = \g\, ze 10 20 30 40 ~8©=50 

eZ] a] 4 lal 5G 
8 =/3/e 8/8 = 3] @ HNFon ges, 

DS<]_| S| & [F|Z|SURFACE ELEVATION —-1636.08-ft. — 498.678-m 5 10 20 «630° 40-50 
{| 
== 
=! 

: 
el 
; 
= 
— 
fal . 
[I Brown silty fine to coarse sand (SM) - trace to some 

I gravel - very dense to extremely dense 
— 
[Tl 
[J 

J 
{ 
[J 
{ 

, 

=v. | 
’ 

— 0 
104 

== ill g 
eae | 

[J 
| 

= 
[4 

27 ssi jsyio0/2 

= ||| _ 

[J 
[ 
as 
[J - } 

Ercet 3! 38I[[|I] _ 1 
End of Boring Note: 1b. Hammer’ 

Boring advanced to 21.5 feet with roller bit and 
Revert drilling mud 

7.0 feet of HW casing used 
Borehole grouted upon completion 

— 
[ 
[ 
[ 
-— 

-—— 

= 
gg 

oes 
= 
fd 
— 
— 
— 
[7 
— 
[ 
{)} 
{ 
{ 
— 

a a a 
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. ®& 

ee 
540 Lambeau 

WL BCR ARC | BORING COMPLETED 3-12-84 DRAWN BY SMD | SHEETNO. J] OF J]



OWNER LOG OF BORING NUMBER 
% c Exxon Minerals Company RP-8 

PROJECT: NAME Feat Meters 
STS Consultants ta. | Reclaim Pond Borings N-115562 £-2282668 N-35223  £-695759 

— e Crandon Project ! 2 3 i 5 

PLASTIC WATER LaUID: 
nT Limit % CONTENT % LIMIT % 

Oo 

3) lw = DESCRIPTION OF MATERIAL ec Anoe Sea Sesere ah 

=z | 2|2 |8|> a 10 20 30 40 50 
Boppy pale ao 
8 #15 /2|s\s = 8] & Aitithon hows rr 

[<]__| & | & |&% |e) SURFACE ELEVATION 1654.91-ft. 504. 418-m 5 10 2 30 40 ~ #50 
Grace 

J 
| 
a 
fT 
[ 
[ 
— 
— 
Ee 
{ 
[Tl 

=z: 
a Brown silty fine to coarse sand (SM) - trace to some 
— gravel - medium dense to extremely dense - cobble from 

|__| 14.0 to 14.5 feet 

18 
Coa 
= 
[J 
— 
a 
[——F 
[4 
{ 
[— 
ia A 

; 
— 
[J 

J : 
-— 
— 
— . 

Fao | | Por 

ST | 
7 54 

TT] : 

Ese 5 | ae 1h Ee 3 | $s lil _ 8% 

— End of Boring Note:| 300 jammer 

\—— Boring advanced to 30.5 feet with roller bit and 
|| Revert drilling mud 
— 7.0 feet of HW casing used 
= Borehole grouted upon completion 

= 
Baal 
— 
— 
[4 
— 
— 
-—— 
— 
— 
Pe 
— 
| 
ay 
Be 

e@ ; THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

40 Lambeau 

SORINGSTARIED, 3-2"84 STSOFFICE Green Bay, WI 54303 

WL BcR ARC | BORING COMPLETED 3-2-84 DRAWN BY SMD | SHEETNO. J] OF 1 

Ag DR-2 FOREMAN EVH APP‘O BY JAS STS JOB NO. 12991



OWNER LOG OF BORING NUMBER 
4 iq Exxon Minerals Company RP-9 

» PROJECT NAME Feet Meters ‘ 

STS Consultants Ltd, | _.Reclaim Pond Borings N-114750 £-2280723 + N-34976 — E-695166 * 
SITE LOCATION CO- UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 @ 

ha tte CONTENT ua 
Oo 

z| lwiz DESCRIPTION OF MATERIAL 2 ARRAS 
x &/2|2 |al> aa 10 20 30 40 50 
a SPs | oy ps Sa wo => 

oe /S/5/5 3 55 ® Freon BLOWS / FT. 
P<] | | % [Sle |SURFACE ELEVATION = 1654.67-ft.  504.344-m 5 jo 203040080 

la cctiactal 
a 
— 
[ 

— 
— 
Lt 
a 
ae . . 
— Brown silty fine to coarse sand (SM) - trace to some 

ral gravel - very dense to extremely dense - boulder from 
— 14.0 to 16.0 feet 
= 
[ao 
Lit 

— 
| 

a 
[-—~ 
-— 
{i x 

— 
[7 
7 
— 
— 
ay 

= @ 
3 | 1 | ss [| iad 

- 12 Tesi pre 

: Lil 
| 

= | 
r3¢—4 3 | ss [FY sa!!! a 
{ 
at 

}———| End of Boring Note:| 300/1b. Hammer 
— Boring advanced to 34.0 feet with roller bit and 
— Revert drilling mud 

7.0 feet of HW casing used 
Borehole grouted upon completion 

— 
— 
[— 
a 
— 
[——] 

I 
=a 
oe 
SS 
Pose 
[7 
— 
— ee rr 

e@ 
40 Lambeau



OWNER LOG OF BORING NUMBER 
~ iS Exxon Minerals Company RP-10 

PROJECT NAME Foot Meters 
STS Consultants Ltd. Reclaim Pond Borings N-114892 E£-2281336 N-35019 E-695353 

SITE LOCATION CO- UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project : 2 3 4 5 

| ia tia se CONTENT % dar's, 
Co 

3) lw = DESCRIPTION OF MATERIAL e Koren Bn nN 
x E/Sl=El8 =e 10 20 30 40 50 

By | wy fas Sa aa 2)e\& 3 eS © BENTARRON BLows / FT. 
S<J_| & | & [SJE [suRrace evevaTion ‘1625. 80-ft. 495.545-m 5 10 20 30 40 ~~» 50 

Ff 1 ss|[[iMl roots = dense'= topsoi) TT] -K— 1158 HH roots - dense - topsoil Bs | | | 
jy 
=e \] 

pe ae 
[J 
foo cal 

= | ||| Brown silty fine to coarse sand (SM) - little gravel - 
— | ss| dense to very dense == Bllllll 3 
[Tl 

— 
[J 
— 
tt 
_ ty 

Eat 3 | ss||il ® 
pI fo End of Boring Note:| 300}1b. Hammer 
— Boring advanced to 11.5 feet with power auger : 

I Borehole grouted upon completion 

fed 
— 
[—— 
[J 
— 
— 
— 
[| 

A 

— 

= 
4 
aa] 
— 
— 
[) 

| 
[ 
[> 

= 

Ed 
aa 
ras 
— 
[I 
— 
— 
[J 
td 

{ 
[J 
[J 

eee ee 

errr ners ermomnresonnn ues etveensou Tres NSTUHERNOTINNATSeGROUAL 
40 Tambeau 

BORING STARTED S-9-84 STSOFFICE Green Bay, WI 54303 
WL BCR ARC | BORING COMPLETED 3-9-84 DRAWN BY SMD SHEET NO. 1 OF 4 

Rig DR-2 FOREMAN BZ APP'D BY JAS | stsvoBNo. 12991



OWNER LOG OF BORING NUMBER 
iC Exxon Minerals Company RP-11 

be a PROJECT NAME Feet Meters 
STS Consultants Lta.| Reclaim Pond Borings N-115033  £-2282358 N-35062 £-695664 
SITE LOCATION CO- UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project | 2 3 4 § r ] 

hy tha CONTENT % oats, 
oO 

z w |Z DESCRIPTION OF MATERIAL e Korn a a enna 
zlol/S |g ee 10 20 30 40 50 

= S/F oISlz z5 
Sas ys ye Sa 
a a} =| [els 53] @ etn stows 
X<_ | & | & |S || SURFACE ELEVATION 1630.33-ft. 496.926-m 5 10 20 30 40 50 

rT 7 | ae Brown fine sandy silt (ML) - Tittle gravel - trace roots - 4 SFA | [ee] | ty 
— 
{ 

ae 
=| | || Brown silty fine to coarse sand (SM) - some gravel - 
a medium dense 5 

— 2| 3 - 
[Tl 

{ 
— 
— 
a 
ava 7 af? 

at 31 $I 
— 
- End of Boring Note:| 300) 1b. Hammer} 
— Boring advanced to 11.5 feet with power auger 
|---| Borehole grouted upon completion 
= 
[—— 
= 
=] 
— 
[J 
[J 
[J 

a 

— ; 
L ceitidenl 
LE aaemol 
= 
[7 

= 

om 
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— 
— 
[I 
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. — 
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{ 
— 
[— 
eee Oooo 
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540 Lambeau



OWNER LOG OF BORING NUMBER 
% C Exxon Minerals Company RP-12 

PROJECT NAME Feat Meters 
STS Consultants Ltd. Reclaim Pond Borings N-115000 £-2282868 N-35052 E-695820 
SITE LOCATION O- UNCONFINED COMPRESSIVE STRENGTH 

e@ Crandon Proje 1 2 30 4 5 

PLASTIC ‘WATER ueUID ws Limit % CONTENT % LIMIT % 
Oo 

5) lw z= DESCRIPTION OF MATERIAL eZ AGES ORs Sey 
x &/ 2/2 |Bl> ze 10 20 30 40 50 
Gop ya] y wlS BG 
8 glz/alel2 a © sranrano, 

Slezlslo s- PENETRATION BLOWS / FT. 

><] |G |G [Ble[SURFACE ELEVATION ~—'1648.79-ft. _ 502.552-m 5 jo 20,30 40_——80 
{ 
— 
— 
| 
— 
—— 
— 
—_a| 
ee eel 

TE 
= 
aaa 

= 
fart Brown silty fine to coarse sand (SM) - some gravel - 
}—~——| extremely dense 
i sa5— 

[ 

— 
| 
— 
| 

a 
tt) 
— 

S8/o" 
E— 11 ss/ITitl £35 100/2" 
oy 

@ pesos loose 

- 

CB eh So es ye ce peer ey pp l25/5 

End of Boring 
= Boring advanced to 26.0 feet with roller bit and Note} 300) amme ry 

Revert drilling mud 
4 7.0 feet of HW casing used 

— Borehole grouted upon completion 

— 

| 
aoe 

a 
— 
[J 

— 
— 
See 

a= 
=a 
aaa a a ee) 

@ 
een Bay, k 4



OWNER J LOG OF BORING NUMBER 
~% is Exxon Minerals Company RP-13 

PROJECT NAME Feet Meters 
STS Consultants Ltd. Reclaim Pond Borings N-114509 E-2282328 N-34902 £E-695655 
SITE LOCATION O UNCONFINED COMPRESSIVE STRENGTH 

Crandon Project i z 3 ‘ 5 e@ 

PLASTIC WATER LIQUID 
w LIMIT % CONTENT % LIMIT % 
oO 

5) lw = DESCRIPTION OF MATERIAL é SESS SSeS SH 
x z/2|2\3)> FE] x10 2 30 40 © 50 
Sow] y wis BG 
2 a) 3/s |s\/5 | sows 
<]__| | & |&|w] SURFACE ELEVATION 1620.30-ft.  493.868-m — 10 20 30 40 #50 

E— 1] | Brown fine sandy silt (ML) - trace gravel, trace .clay, o Fj 1 SITU trace roots = Idose = topsoil | te ft | yt Tf 
— 
Pd . 

-——~4 Brown silty fine to coarse sand (SM) - little gravel - 
— medium dense 
| 

— " 20 
rr 2] ail ® 
j . 

py End of Boring Note: 300] 1b. Hammer 
—— Boring advanced to 6.0 feet with power auger 
— Borehole grouted upon completion 
pd 
[4 
== 
as 
— 
4 
[—— 

, eememicical 
Poi 
[| 
[ 

as . 5 — 
jp 
— 
— 

S| 

= 
[J 
— 
Saray 

a] 

= 
Decca 
— 
— 
{ 
— 
; 
— 
— 

[ 
wd 

= 
— 
[J 
= Fe 

@ _ eee 
40 Lambeau 

We BCR ARC | BORING COMPLETED 3-1-84 prawn BY SMD | SHEETNO. 1 OF | 

RiG = DR-2 FOREMAN EVH APP'D BY JAS {| STSvoB NO. 12991



nee Mi Isc LOG OF BORING NUMBER 
xxon Minerals Compan. ia vc eral company ee 

‘ PROJECT NAME Fact Meters 
STS Consultants Ltd. | Reclaim Pond Borings N-115863  E-2281985 N-35315 £-695550 e 
SITE LOCATION CO- YNCONFINED COMPRESSIVE STRENGTH 

Crandon Project 1 2 3 4 5 

a CaP coMAEE, gue Oo 

a] lwlz DESCRIPTION OF MATERIAL i ouiaietniaiats tiimintaias x &/sl/= ls. =e 10 20 30 40 50 
BS) | fy zs 
6 )$/5 5/8 53] @ RAPRon eine: I<] | & | & |S |B} SURFACE ELEVATION 1645.44-ft. 501.531-m 5 10 2030 40 50 
re | 
[any 
— 
— 
= 
— 
— 
— 
E- Brown silty fine to coarse sand (SM) - some gravel - 
— very dense 
— 
— . 
— 
— 
[J : 
[~~ } 
aint 
mi 
aa 
fers 
Las 
a | 
— 
— 7 54 = esi ‘ 
RS 
=| 

| |] Brown slightly silty fine to coarse sand (SM-SP) - some 
[———~} “TTY gravel - extremely dense i a] — 2] IT i {U] | | 

+t Brown silty fine to coarse sand (SM) - some gravel - | 
extremely dense : 

3-873 ss iTTF4 _ 05/4 
End of Boring Note:| 300]1b. Hammer 
Boring advanced to 23.0 feet with roller bit and 

Revert drilling mud 
13.0 feet of HW casing used 

aod Borehole grouted upon completion 

= 
[J 
= 
{—— 
-—— 
— 
— 
_——— 

= 
— 
[4 
[J 
[4 
— 

I 
— 
— 
— 
— 
—— 
— 
— 
_——] rr re ee 

se eee ei ea elidel 

WL BCR ARC | BORING COMPLETED 2-29-84 DRAWNBY SMD | SHEETNO. 1 OF 1 

Rig = DR-2 FOREMAN EVH APP'D BY JAS | stsvopNo. 12991



OWNER LOG OF BORING NUMBER 
% rc Exxon Minerals Company _ RP-15 

PROJECT NAME Feet Meters 

STS Consultants Ltd. Reclaim Pond Borings N-115462 £-2282287 N-35193 E-695642 

semieins randon Proje | ; : ‘ 5 @ 

PLASTIC WATER Liquid: 

“a LIMIT % CONTENT % UMIT % 

Co 

z w lz DESCRIPTION OF MATERIAL e XERSHR SOARS 
Slo tle ep 10 2 30 40 50 

xz axe] 2]r [ol|> > 

Bo) 4y | 4 fais eS 
o 73/5 /5/8 55 © BENETARRON Biows / FT, 
x | S | & |B|B|SURFACE ELEVATION 1642.23-ft. 500.553-m 5 10 20 30 40 50 

a 
[ 
— 
— 
{T 
[ 

— 
: 

{5 4 Brown slightly silty fine to coarse sand (SM-SP) - some 
———} gravel - medium dense 
== 
at 
=) 
== 

: 
oe 
= 

J 
[34 
a 
bial 
— 
[J] 
re | 
- 
[ 24 

=—mB| ® 
P15) Yt A i RRR SARAH ae ceaetnomesens a - 
; 
[I KN 

=H Brown silty fine to coarse sand (SM) and gravel - very 

(aes 7 LL dense to extremely dense dsq 

F— 2| 3s] ll ¢ 

[23-5] 3 TSSTTTEH 

io" fe" 

— End of Boring Note: 300] 1b. used 

Boring advanced to 23.0 feet with roller bit and 
Revert drilling mud 

7.0 feet of HW casing used 
Borehole grouted upon completion 

= 
J 

| 
7a 

ES] 

Es 
[ 
— 
[J 
[4 
— 
a 
i 
j 
a 
Cell 
=a 

J 
a 
ee eee 

@ 
PE eee 

2 540 Lambeau 

BORNGSTARTED) Bede Ot STSOFFICE Green Bay, WI 54303 
We . BCR ARC | BORING COMPLETED 3.9.94 DRAWN BY SMD | SHEETNO. ] OF 4 

RIG DR-2 FOREMAN EVH APPDBY JAS | STSJOBNO. 12991



OWNER LOG OF 
4 a Exxon Minerals Co., USA TP-84-1 
ve PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION y 112,913 E 2,283,588 Feet O-” UNGONEINED COMPRESSIVE STRENGTH 
N 34,416 E 696,039 Meters 1 2 3 4 5 

a Cate CONTENT % uns CO 

z| lulz DESCRIPTION OF MATERIAL 2 Moen ne Geman 
z= E/2/= /S)- =e 10 20 30 40 © 50 
Sms] 4s yale on 
e @/e/§ |8|8 SS] @ HPARon stows‘ DL | | & [He [SURFACE ELEVATION 1683.25 - ft. 513.06 - Meters 5 to 20304050 
[Ty B 0 SS 
pT g 
— Light brown silt (ML) with a trace of fine sand and 

Sa fine gravel 
= 

Ce 

= ES —— 
— . . 
|} Brown fine to medium sand (SM to GM) with a little silt 
— and fine to medium grave, and a trace cobbles 
—= (Bag sample from 3' to 3.5') 

[J 
jy 
[J 
[J 
— Brown fine to medium sand (SM) with a little fine to 

—— medium gravel, trace cobbles and silt 

| 
Es 

| Brown fine to medium sand (SM) with some silt, little fine 
— | to medium gravel, trace cobbles 
t—3—] (Bag sample from 8' - 8.5') 

= 

Brown fine to medium sand (SM to GM) with a little silt 
and fine to medium gravel, trace cobbles - saturated 

(Bag sample from 12' - 12.5') 
te 

= Test Pit advanced to 12.0 feet using backhoe 
| 

= 

eed 
— 

= 

[J 
— 
Reese: 

— 

— 
— 
_ ee EEE. eee 

Pfingsten Road BORING STARTED 6/6/84 STSOFFICE Northbrook, [11inots 60062 

BL 3-1183



| OWNER LOG OF 
~ a ‘, Exxon Minerals Co., USA TP-84-2 

‘ PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 113,127 E 2,283,560 Feet O- UNCONEINED COMPRESSIVE STRENGTH 

N 34,481 E 696,030 Meters 1 2 3 4 5 & 

MT rae CONTENT 1% ines, 
Co 

z w {Zz DESCRIPTION OF MATERIAL = Arse Kero se yy 
So 5; 215 Ze 

oo le | 2 ale ze 10 20 30 40 50 

& Spy] y fas ae 4 olf] als a & stArane, 
zl = lzIlo sc PENETRATION BLOWS / FT. 

D<]_| 4 | & [& le |SURFACE ELEVATION 1683.05 - ft. 512.99 Meters 5 10 20 30 ~=-40~—50 
+] Black organic silty topsoi OL) with a little roots TP areer oraante st Thy ep rf [[_ 

[ 
— 
= 

S|) Light brown silt (ML to SM) with some sand, trace fine - I - 
Cad 
ed gravel 
aa 
Scien — secs 
Soneccmcctl 
[4 
—— 

[J Brown fine to coarse sand (SM to GM) with a little silt and| 
— fine to medium gravel, trace cobbles 

en 1 ;—— (Bag sample 3' - 3.5') 
— 
[t 
— _ 
— 
a 
rd 
aad 
a 
ein 

| 
= 
— 
— 
— 
— Brown fine to medium sand (SM) with a little silt, trace 
— fine to medium gravel and cobbles 
= (Bag sample 8' - 8.5') @ 

0 

= Brown fine to medium sand (SP to SM) with a trace of fine 
to medium gravel and silt 

(Bag sample 11'-11.5') 

a 
7 
— 
7,4 
Leg cuca 
= 
Le 
[J 
|| Test Pit advanced to 14.0 feet using backhoe HH] 

Ls 
=a 
a 
— ‘ 
— 
— 
, 
[4 
[— 
a 
| 
— 
— 
a 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. e@ 

me bey SORNSISTARTED _ ‘8/7/88 STS OFFICE Northbrook, I11inols 60062 
WL BCR ACR| BORING COMPLETED 6/7/84 DRAWN BY KIC SHEET NO. 1 OF 1 

RIG “Backhoe FOREMAN: BP APP'D BY PAT | STSYOBNO.  o9573 
BL 3.1183



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-3 
PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 112,598 E 2,283,690 Feet O> UNCONFINED COMPRESSIVE STRENGTH 

N 34,320 E 693,070 Meters . 2 3 4 5 

wy that CONTENT % oars, 

z w = DESCRIPTION OF MATERIAL 5. KAS ones os nark 

xz ei 2/2 |Sl> 2 10 20 30 40 50 

SD] ey] wy fw o ZS 

8 o/2/2 (s/s = 8) @ mite sce 
IX] | % | & [Gl e|SURFACE ELEVATION 1677.12-ft. 511.19-Meters 5 jo 20 30 +40 _50 

E+ | | I Black silty organic topsoil (OL) with roots F | oT dT Odd 
— 
{ 
[> 
eS | | || Light brown silt (ML) with a trace of fine sand and gravel a 

at 
eal 

bi siete 
LT 

/—— Brown fine to coarse sand (SM to GM) with a little to 
— some silt, little fine to medium gravel, cobbles, and 
fd t— boulders \ ; 
— (Bag sample from 3' to 3.5') 
Ld 
| 
— 
[J 
| 
— 
| 
— 
{ 
7 
Steal 
ae 
Ld 
fe 
Sal : 
sarees 
a 
— 
[| 

Brown fine to medium sand (SM to GM) with a little silt, 
fine to medium gravel, trace cobbles 

(Bag sample from 8 to 8.5') 

1 a ee cmeseneins 

= Brown fine to medium sand (SP to SM) with a little fine 

E4244 to medium gravel, trace cobbles and silt 
= (Bag sample from 12.5 to 13.0') 

SSS mee 
—| 
a 

pts Test Pit advanced to 13.0 feet using backhoe 
—' 
— 

J 

= 
eae 

Ee 
— 

I 
I 

— 
J] 

[>] 
Ld) 
jd 
— 
[J 
fe el 

e@ THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

OLS 
WL Dry BORING STARTED 6/6/84 STS OFFICE Norbhrook, Illinois 60062 

WL BCR ACR| BORING COMPLETED 6/6/84 DRAWN BY KdC| SHEETNO. 1 OF 

BL:3-1.183



OWNER LOG OF 

4 a Exxon Minerals Co., USA tp-84-4 
ve PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project Z 

SITE LOCATION N 113,452 E 2,283,577 Feet O- YNGONFINED CoMPAEsaive STRENGTH 
N 34,580 C 696,036 Meters 1 2 3 4 5 

a case CONTENT oars. S 
Oo 

. z w = DESCRIPTION OF MATERIAL Ee Kress e Geo aah 
- E/Sl/=ElSh FE 10 20 30 40 50 

& als] 4 |wl|é or 
Ss a1e/s =\5 55 © BENEPARTON BLOWS / FT. 
S<]_| & | & [& || SURFACE ELEVATION 1678.12-ft. 511.49-Meters 5 10 20 30 40 50 
a 

ack silty organic topso with roots — Black silt, ic topsoil (OL) with t 
— 
a 
— : 
= 1 I Light brown silt (ML) with a trace of sand and fine gravel P| | tt dd 

ee 
at 
= 
Pg 
— 
as 
a 

a 
[> Brown fine to medium sand (SM to GM) with a little silt . 
—— and gravel, trace cobbles and boulders ; 
— (Bag sample from 3.0 - 3.5') 
— 
J 
— 
[J 
— 
— 
ess _ _. ——-——-—. _ ed 

} 
I 

Fat 
fae 
=a 
— Brown fine to coarse sand (SP to GP) with some fine to 
-—e medium gravel, trace cobbles and boulders 

= (Bag sample from 6 - 6.5') @ 

= / 7 

= Brown fine to medium sand (SM to GM) with some fine to 
ley coarse gravel, little silt, trace cobbles 
= (Bag sample from 10-10.5', 11-11.5') 

ee 
as 
a) 
tte 

Da cancel 
| 

— 

= 
=a 
= 

| 
ro 
— 
— Test Pit advanced to 15.0 feet using backhoe 
[I 
— 
[J 

| 
ae | 

{ 
[~~] 
Lanes oe ee AE TE NR A SO RST 

* 
BORNGSTARTED 6/5/84 STSOFFICE Northbrook, [11 nots 60062 

BL3-1183



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-5 
‘ PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. | Crandon Project 
SITE LOCATION N 2969 2285,/02 Fee’ OC UNCONFINED COMPRESSIVE STRENGTH 

: N 34,433 E 696,092 Meters 1 2 3 4 5 

uw tat CONTENT % oars, 
oO 

3|_lelz DESCRIPTION OF MATERIAL 5. Morne Grn n nnn 
x =| 2) |al> FE 10 20 30 40 50 
& Hs] S ale = S 

ews = = 3 es © seAerARRon BLOWS / FT. 
[<]__ | & | & [a ee] SURFACE ELEVATION 1682.07-ft. 512.70-Meters E} 10 20 30 40 #50 

Poy 
=| ||| Light brown silt (ML) with a trace of fine sand and gravel PET EL Ey 
—s 
a 

Ls rebtiodl 
— 
— 
— 
— 
[—— 

E rccamceancd 
[—— 
— 

| ; 
A Brown fine to coarse sand (SM to GM) with a little silt 
— and fine to medium gravel, trace cobbles and boulders 
——} (Bag sample from 3 - 3.5') 
{Tl 
— 
— 
[I 
— 
ed 
ae 

| 
ames 
a 
i 

I 
— 
— 
— 

e@ Brown fine to medium sand (SM to GM) with a little silt 
and fine to medium gravel, trace cobbles 

(Bag sample from 7 - 7.5') 

0 

- Brown fine to medium sand (SM to GM) with a little fine 
to medium gravel, trace silt 

(Bag sample from 11 - 11.5') 

[J 
[J 
—ra 
ee 
4 

| 
et 
omnes | 

|| a HH] 

[J , 
7 

— 
— 

J 
[J 
es 
oS) 

I 
9 
as 
fod 
— 
[J 
_——} eee ee 

@ THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. ee eee ele allel ee 
Pfingsten Road 

se SS 6/6/84 STS OFFICE Northbrook, I11inots 60062 
Wu BCR ACR} BORING COMPLETED 6/6/84 DRAWN BY KIC SHEET NO. 1 OF 1 

iG Backhoe FOREMAN _ BP ApPip By PAT _| S15 108 NO.__23573 
BL3-1183 i



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-6 

PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project : 

SITE LOCATION = 112,598 +E 2,283,926 feet > YSSQHFINED commnessve sragwarn 
N 34,320 E 696,142 Meters 1 2 3 4 5 

PLASTIC WATER LIQUID @ 

rs} LIMIT % CONTENT % ‘LIMIT % 

Z| lwilz DESCRIPTION OF MATERIAL Mom nna enna 
xz {2/2 |3|> Fe 10 20 30. 40 50 
& Spy] als eo 

os e)s/s/s 8 55 © SALrARFon BLOWS / FT. 
IST] & | & |S|S[SURFACE ELEVATION —1675.83-ft. _510.79-Meters z 1020304080 
cael 

=| ||| — PLL EEL 

— 
— 
— 
[J 

J 
[I 
Pe) 
| . 

S| lf Light brown silt (ML to SM) with some fine sand, trace 
— fine gravel 

PS cas 
4 
4 
Poo 

od ' 
eee 
— 
[J 
— 
— 
a 
— 
a 
-—— 
— Brown fine to medium sand (SM to GM) with a little silt 

4 and fine to medium gravel, trace cobbles and boulders - 
becoming saturated @ 9.0' : 

(Bag sample 3 - 3.5', 7.5-8.0') 

Brown fine to medium sand (SM to GM) with a little fine 
to medium gravel, trace silt, cobbles and boulders 

= (Bag sample 10.5 - 11.0') 

[J ern ne 
— 
— 
— 
Hl Test Pit advanced to 13.0 feet using backhoe ] 

J 
3 

= 
J 

— 
[J 
—| 
—| 
— 
{ 
See 
[-——~ 
Sa 
a= 
= 
I 

a a ens oe nee 

@ 
sone sraRreD 6/7/84 STSOFFICE Northbrook, T11inots 60062 

BL:3-1183



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-7 

4 PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N » 188 »283,816 Tee CO} UNCONFINED COMPRESSIVE STRENGTH 

N 34,500 E—E 696,109 Meters on 2 3 4 5 

. uw that oe CONTENT % uae, 
o 

S| lw = DESCRIPTION OF MATERIAL é WSRSer Oars 

zs &/S|z fle FE 10 20 30 40 50 

& G3) see 5g 
Ss esis |5 3S 55 & Fratton BLows / FT. 

XT | 4] 5 lsle SURFACE ELEVATION 1681.38-ft. 512.49-Meters 5 10 20 30 40 50 

||| [etsy oi en ee PPT Tt — 
— 
— 
— 
[I 

—— Light brown silt (ML) with a trace of sand, gravel and 

+ roots (water bearing) 

— 
[ 
— 
[ 
{ 
— 
ear oe a 
re 
ad 
Seidel 
4 
j 
eo 
— 
— 
— 
-— Brown medium to coarse sand (SM to GM) with a little 
[8 silt and gravel, trace cobbles 

—e (Bag sample from 3.5-4.0', 6-6.5') 
— 
— 
[ 
— 
— 
— 

eo 

05 Brown fine to medium sand (SP) with a trace silt, cobbles 

(ian and boulders 

— Brown fine to medium sand (SM to GM) with a little silt 
7 and fine to medium gravel, trace cobbles 

(a (Bag sample from 11-11.5') 

— 
— 

| Test Pit advanced to 12.0 feet using backhoe \I 

jd 
— 
J 

= 
aa 

‘ 

ee - 

— 
— 
— 
— 
— 
— 
— 
— 
ed 

{ 
[ 
— 
— . 

e THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

Pe 
a 

we Dry BORING STARTED 6/5/84 STS OFFICE Northbrook, T11inots 60062 

WL BCR ACR| BORING COMPLETED 6/5/84 DRAWN BY KIC SHEET NO. 1 OF 1 

BL:3-1183,



OWNER LOG OF 
4 c| Exxon Minerals Co., USA TP-84-8 

PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project = 

SITE LOCATION N 9046 53,916 Tee OC} UNCONFINED COMPRESSIVE STRENGTH N 34,396 £ 696,139 Meters lS 

wi Care CONTENT danse & 3 
2| lwiz DESCRIPTION OF MATERIAL “2 Komen n Gen m nN 

x 2|2|z2 (Bl> Ze 10 20 30 40 © 50 
gS) ) a als zs 
es1s/s |S 3 5S @ SAMAR on Lows / FT, 
I<] | | |S |e |SURFACE ELEVATION 1679.97-ft. _512.06-Meters 5 102030 40__—‘50 

Ft | | | Beck S208 organic Sopseit (OU) wh roots | | tT [| tty — 
— 
ES] Ll Grayish brown clayey silt (CL-ML) with a trace of sand and | | | 
— fine gravel oe. 

4 Brown sandy silt (MLtoSM) with a trace of fine gravel - 
}—— water bearing 
— 
— 
— 
— 
| 
| 
Lt 
| 
— 
; 
— 
— 
— 
— 
— 
oo 
ae = Nae 
oe 

= 
[—— 
— Brown fine to medium sand (SM to GM) with some fine to 
— coarse gravel, trace silt, cobbles and boulders 

Le (Bag sample from 3-3.5', 10-10.5') 

S| 

S| 
= 
= 
ores 
a] 
— 
| Test Pit advanced to 13.0 feet using backhoe qHH 

— 
— 
— 
[J 
[J 
ts 

{ 
— 
— 
— 

e eo—0oeweeeeeesSSSSSSS NSS SSS 
PFIngsten Road WL Dry BORING STARTED 6/5/84 STS OFFICE Northbrook, I1linots 60062 

WL BCR ACR} BORING COMPLETED 6/5/84 DRAWN BY KJ¢C SHEET NO. 1 OF 1 

BL:3-1183



OWNER LOG OF 
% a Exxon Minerals Co., USA TP-84-9 

PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 113,074 E 2,283,906 Feet O- YNCONFINED COMPRESSIVE STRENaTH 

N 34,465 E 696,136 Meters toe fe 

@ ‘a tars CONTENT % uae, 
Co 

z] lulz DESCRIPTION OF MATERIAL ra Keer Grn 
Els|/& le se 10 20 30 40 50 xz al 2/Flo|> >a 

& ope] w jwlS =s 
aa = az |zl2 La &} STANDARD, 

=| =z lela a7 PENETRATION BLOWS / FT. 

><] |S | & |G lee|SURFACE ELEVATION 1681.38 ft. 512.49 Meters > 10 20 30 40 50 
| {I Black organic silty topsoil (OL) - with roots P| | ff ft ff 

— 
al Light gray to brown silt (ML to SM) - with some sand - 

[>| trace of fine gravel 

[J 
as 
— 
— 
— 
— 
P47 

[J Brown fine to coarse sand (SM) - with some silt - a little 
-— fine to medium gravel - trace of cobbles and boulders 
a (bag sample from 3.0 to 3.5') 

[J 
eS 

— 
4 . 

ae] 
4 

———| 
— Brown fine to medium sand (SP to SM) - with a little fine 
— to medium gravel - trace of silt 

@ — (bag sample from 7.5 to 8.0') 

-i9—— 

a Brown very fine sand (SM) - with a little silt - trace of 
fine to medium gravel - trace of cobbles 
(bag sample from 11.0 to 11.5') 

J 
rT ; 

am 
i 
— Test Pit advanced to 13.5 feet using backhoe 

td 

[J 
— 
— 
jd 
a 

ae 
[J 

ee eee 
@ 

Pfingsten Road sonestanrns 67-84 | SS°FFCE Norenbrook, IL, 60062 

BL3.1183



OWNER LOG OF 

~% a Exxon Minerals Co., USA TP-84-10 
‘ PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. andon Proje . 

SITE LOCATION N 112,027 E 2,284,008 Feet O- Fons NED COMPRESSIVE STRENGTH 
N 34,146 E 696,167 Meters 1 2 3 4 5 

as chars CONTENT % unt 3. e 
oO 

z w lz DESCRIPTION OF MATERIAL = Morr re enn A 
S ah Ze El]o/F |e zt 10 20 30 40 50 

= SIF /F [Ole ze 
a my) sae Sua 
aw Ss = 2/8 ES © SEAM ARRON BLOWS / FT. 

D<]_ | S| & |B lee|SURFACE ELEVATION 1665.47 ft. 507.64 Meters 5 10 20 30 +40 _‘50 
ty 

St Black organic silty topsoil (ol) > with roots | | | | | ft ff [J 
— 
— 
; 
aes 
I» Light brown silt (ML to SM) - with some fine sand - a 
feel little fine to medium gravel - trace of cobbles 
— (bag sample from 0.75 to 2.0') 
[J 
— 

b eenaad 
— 
[J 
[4 
5 

— Brown fine to medium sand (SM) - with some silt - a little 
— fine to medium gravel - trace of cobbles 

, a (bag sample from 3.0 to 3.5') 
— 
a 
--~— 
a 
} 
— 
aes 
py 
4 
== 
py 
— 
Ee} Brown fine to medium sand (SM to GM - with a little silt 
— and fine tomedium gravel @ 

|---——] (bag sample from 7.0 to 7.5') 

=a 

S Brown fine sand (SM) - with a little silt and fine to 
— medium gravel 
pa. bag sample from 12.0 to 12.5 feet 

[J 
— Test Pit advanced to 12.5 feet using backhoe 
as 
— | 
ema 
[——] 

= 
} 

— 
[J 

I 
[J 
[J 
[J 
ea 
— 
a | 
Ueno 
— 

J 
ee ee ee ee eee 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. e@ 

111 Pfingsten Road 
BORING STARTED 6-7-84 STS OFFICE Northb a 6006 

WL BCR ACR| BORING COMPLETED OA DRAWN BY SHEET NO. OF 

FIG_Backhoe FOREMAN BP Apri BY __PAT STS 408 NO._23573 
BL:3-1183



OWNER LOG OF 
yy a Exxon Minerals Co., USA TP-84-11 

4 PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 112,605 2,283,499 Feet > acne conenenene stoma 
e N 34,322 E 696,012 Meters 1 2 3 4 5 

PLASTIC WATER LIQUID 
yw LIMIT % CONTENT % LIMIT % 

Z] lw = DESCRIPTION OF MATERIAL Ee Kor mrnn Ben nnn Ss & |e 2p = &|2 |? lal> = 10 20 30 40 50 
Eel] y| oy fale Ba w alzl= 

s 13] /s/8 5s © BENEPARRON Blows / FT. 
P<] | & | & |G je|SURFACE ELEVATION 1676.98 Ft. 511.14 Meters 5 10 20 30 =40_ ~—50 
— Black organi¢ topsoil (OL) - with roots rT | [ | ft yf 

[=] Tght brown silt (ML to SM) with some sand - trace of rt ft ff 
— fine gravel 
ey 
as 
=e 

| 
[a 
[J 
[J 
— 
— 
— 
Ecsmanasee 
— 
os. 
—— 
— 
— 
—| 
— 

; 
[J 
— 
3 
Sl 
ay 
— 
= 

| 
— Brown fine to medium sand (SM) - with a little silt and 
[| fine to medium gravel - trace of cobbles and boulders 

es (bag samples from 3.0 to 3.5', 8.5 to 9.0', 13.0 to 
= 13,5") 

= 

= : 

|| 
Cro 

7 
ee rere 
Ee | 
ae Test Pit advanced to 13.5 feet using Backhoe 

= 
[J 
— 
— 
— 
= 
ae 
aoe 
— 
irene 
fe 
[J 
— 
_—] nnn ee 

eS THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. (eee P¥ingsten Road 
wt Dry BORING STARTED 6-7-84 STS OFFICE Northbrook, IL. 60062 
WL BCR ACR} BORING COMPLETED 6-7-84 DRAWN BY KJC SHEET NO. 7 OF 1 

RIG "Backhoe SOBEMAN BP PEUBIEY PAT STSHOBNO. 23574 ar aaAay



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-12 

PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 112,296 E 2,283,729 Feet OD: "Saber cameras sania 
N 34,228 E 696,082 Meters { 2 3 4 §& e 

w the CONTENT % das, 
oO 

z w |= DESCRIPTION OF MATERIAL E Kemmerer nnn AN 
Elo/F |e Ze 10 «6 20 30's 40.—(ts«5 

= S}e/5 ([Slz z~ 
eo) aa 

8 o/s /s\s\s = 8] & xen sine 
P<] |G |S [S[e|SURFACE ELEVATION 1671.84 ft. 509.58 Meters 5 10 20 30 40 50 

41 | | Cd Black organic silty topsoil (OL) - with roots Yr {| | [| {[ [| | 

FLL [tate brown site (WL to SM)with sone fine sand-tracearaver| [| | | [| |_| 
Pe 
— 
[J 
_ a 

Le sisaeial 

— Brown fine to medium sand (SM) - with a little silt and 
— fine to medium gravel - trace of cobbles and boulders 
_ 
[J 
} 
[44 
Ct 

} 
— 
[J 
[4 
[aa 

| 
I 
=| 
[ 
= az 
Zr 
[—— 
[—— 

— 
[J 
— 

a Brown fine to medium sand (SM to GM) - with some fine to 
a medium gravel - a little silt - trace of cobbles and 
a boulders 

-9— (bag samples from 4.0 to 4.5', 7.5 to 8.0') 

= 

= 
J 

—— 
DC -— 
ras | | Brown fine to medium sand (SM) - with a little silt and | | [| [| [ Tt 
[J fine to medium gravel - trace of cobbles 
ES bag sample from 14.0 to 14,5' 

t— Test Pit advanced to 14.5 feet using backhoe 

— 
J 

— 
[J 
— 

[ 
- [J 

ane 
| 

| 
—— 

ee 
e@ 

Pe nes EDs | nbrook, TL. 60 WL br BORING STARTED 6-6-4 STSOFFICE Novthbrook, IL. 60062 

WL BCR ACR | BORING COMPLETED 6-6-84 DRAWN BY 440 SHEETNO. j OF =



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-13 

‘ PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 112,011 E 2,283,693 Feet O> UNCONFINED CoMPRESaIvE sTREWOTH 

N 34,141 E 696,071 Meters 1 2 3 4 § 

@ 
PLASTIC WATER u@UID 

ua 
LIMIT % CONTENT % LIMIT % 

S$ 
z ws = DESCRIPTION OF MATERIAL Xonar re Benn A 

=zlelF |e er 10 20 «30 «46400~=—( 50 

e S|E\CSE z& 
a ww w 

aon 

aa = = =\s =% © FENETARTOn BLOWS / FT. 

[<]__| FB | H [Sle |SURFACE ELEVATION 1663.37 ft. 507.00 Meters 5 10 20 30 40 50 

———| Black organic silty topsoil (OL) - with roots 
re [| 3 y tenes WE) r [ | {| [| J | 4 

— Light gray and brown silt (ML to SM) - with some sand - 

|_| trace of fine gravel 
— 
4 
Co 
PT 
—| 

I 
J 

— 
— 
— 

J 
[4 
Sel 
— 
fom 
— 
el 
i 
— Brown fine to medium sand (SM to GM) - with some silt and 

aes fine to coarse gravel - trace of cobbles and boulders 

— (bag samples from 4.0 to 4.5', 7.5 to 8.0') 
ee 
—| 
[ 
[J 
— 
— 
—| 

Ke—| 

— Brown fine to medium sand (SM) - with some silt - a little 

fine to medium gravel - trace of cobbles and boulders 

= (bag sample’ from 10.5 to 11.0') 

Ey 
4 
— 
44 

. 
pi) 
— 
— 
— 

|| a HT) 

ae 
= 
— 
— 
— 
— 
— 
— 
— 
td) 
[| 
_—— 

J 
| as 

@ THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

-—— PFingsten Road 
WL Dry BORING STARTED 6-6-84 STS OFFICE Northbrook, IL. 60062 

WL BCR ACR| BORING COMPLETED 6-6-84 DRAWN BY KIC SHEET NO. 1 OF 1 

RIG Backhoe FOREMAN BP APP'D BY PAT STSOB:NO: 23573



OWNER LOG OF 
4 a Exxon Minerals Co., USA TP-84-14 

PROJECT NAME ARCHITECT—ENGINEER 
STS Consultants Ltd. Crandon Project 

SITE: LOCATION N 112,326  E 2,283,969 Feet O- YoGgpRINED coMPnensivesrmewars N 34,237 E 696,155 Meters ! 2 3 4 5 @ 
| w cha CONTENT % car, Oo 

z w lz DESCRIPTION OF MATERIAL ec Kom rerne Gen nnn 
= z|2|2 [2|- Fe 10 20 30 40 © 50 
BG) a | fale 5g easls = 3 - 5s & BAe ow BLOWS / FT. DT | | & [Ble SURFACE ELEVATION 1671.43 ft. 509.45 Meters 5 to 20, 304050 a 

=H Black organic topsoil (OL) - with roots | | | | J 7 ff — spe gegen eC elu eee sm 
tT Light brown silt (ML) - with a trace of sand and fine Pt} | ft td [J gravel [——~ 
{Zt 

/— Brown sandy silt (ML to SM) - with a trace of gravel 
— (bag sample 3.0 to 3.5') 

— 
oy 
= 

= 
[an 
— 
[J 
— 
— Brown fine to medium sand (SM to GM) - with some silt and [6 fine to medium gravel - trace of cobbles and boulders — (seepage encountered at 6.0 feet) 
— (bag sample from 7.5 to 8.0') 
[J 
/-— 

3] 

| Brown fine to medium sand (SM) - with a little silt and i fine to medium gravel - trace of boulders and cobbles = (bag sample from 10.5 to 11.0") 

— 
— 

7} Test Pit advanced to 13.0 feet using backhoe 

— 

== 
L cccmasauscel 

—— 

— 
[J 
[> 
=a 

— 
— : 

Ba aAT



OWNER LOG OF 
4 iC] Exxon Minerals Co., USA TP-84-15 
A PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 
. 

SITE LOCATION N 112,342 2,284,241 Feet Or seaigepimee Someneative srnenons @ N 34,242 E 696,238 1 2 $$ 4 #5 

w tae CONTENT % dar, S 
z w |Z DESCRIPTION OF MATERIAL e Memeo Srna Elo/F je ee 10 20 30 40 50 = 5/2/55 [Sle ZS Sas) s yay ou a a}e| sels 53] @ HARRon mows /Fr 

D<]_ | & | & [G|Z|SURFACE ELEVATION 1689.42 ft. 514.94 Meters 5 10 20. 304050 

1H Black organic silty topsoil (OL) - with roots — g ‘Y top: 

= | |] Light brown silt (ML) - with a trace of sand and gravel PTT] dd Soo od 

ed 

— 
— 
— 
— 
—| 
E+ Brown fine to medium sand (SM) - with some silt - a little — fine to coarse gravel - trace of cobbles and boulders —— (bag sample from 3.0 to 3.5') 

[> 
= 

P| 
Lh} 

oy 
[ss 

J 

Ee 

= Brown fine to medium sand (SM)-with a little silt and 
to fine to medium gravel - trace of cobbles and boulders 
= (bag samples from 8.5 to 9.0', 13.0 to 13.5’) 

SJ 
Hos 
— 
=a 
— Test Pit advanced to 13.5 feet using backhoe 

— 
— 

4 
a 
td 

— 

— : 

111 Pfingsten Road STORE pene TL ae



OWNER LOG OF 

4 a Exxon Minerals Co., USA TP-84-16 

‘ PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Proje 
ENG 

SITE LOCATION N 112,369 E 2,283,513 Feet O rokzeee commen on ; 

N 34,250 E _ 696,016 Meters @ 

‘a thane CONTENT % oe 
3 

z w |Z DESCRIPTION OF MATERIAL E Mera r ner WN 
=lo|F |e ee 10 20 30 40 50 

xz al 2/]F lol> pe 

a mle] y ele aa 

6 18) 5 |s\8 5S] & HPRon niows/et 
S<]_| & | & [G]a|SUAFACE ELEVATION 1667.58 ft. 508.28 Meters 5 10 20 30 40 50 

J Black o i ilty t il (OL) ith t Bal rganic silty topsoi - with roots 
— sa ets a aesaceeC Re 
— 
— 
[ 
C4 
-——| Grayish brown silt (ML) - with a trace of sand and fine 

I gravel (becoming light brown at 1.5 feet) 
[Tl 
— 
— 

| 
fl 
= 
ay 
[4 
|g 
= 
[aoe] 

ee 
— 
— — Brown fine to medium sand (SM) - with some silt - a little 
— fine to coarse gravel - trace of cobbles and boulders 
= (bag sample from 3.5 to 4.0') 
pd 
— 
[J 
[ : 
— 
[| 
— 
— 
— _ e@ 

= 

Brown fine to medium sand (SM) - with a little silt and 
fine to coarse gravel - trace of cobbles and boulders 

t2 (bag samples from 8.0 to 8.5', 14.0 to 14.5') 

= 
—| 
[J 
Ei 
Cif} 
— 
14.5] 

prs} rere 
[J 

= Test Pit advanced to 14.5 feet using backhoe , 

[7 
—| 
— 
[-——] 
— 
— 
[J 
— 
end 
eee 

| 
ral 
a 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. @ 

OS 
Pfingsten Road 

WL Dry BORING STARTED 6-6-84 STSOFFICE Northbrook, IL, 60062 

WL BCR ACR} BORING COMPLETED 6-6-84 DRAWN BY KIC SHEET NO. 1 OF 1 

ara Ay



OWNER LOG OF 
% a Exxon Minerals Co., USA TP-84-17 
A PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project : 
SITE LOCATION N 112,060 E 2,283,503 Feet . OC} UNCONFINED COMPRESSIVE STRENGTH 

e@ N 34,156 E 696,013 Meters 1 2 3 4 5 

PLASTIC WATER LiQUD 
w LHMIT % CONTENT % UMIT % 

a] _lwiz DESCRIPTION OF MATERIAL 2 Hemera Grn nn 
=z z/2/= |B|> ze 10 20 30 40 50 
ad aac 53 
6 a = =|S 3 e 2 ® STANDARD = /=|0 s- PENETRATION BLOWS / FT. 
x<_| S | B |SIWISURFACE ELEVATION 1659.69 ft. 505.87 Meters 5 10 20 30 40 50 

D ssscaisimcl 

=H Black organic silty topsoil (OL) - with roots f | tf ft | yf fd 
[Tl 
fT 
, 
— 
{| 
ceo 
— Light brown silt (ML to SM) - with some sand - trace of 
— fine gravel 
— 
any 

sd 
7 

[ 
— 

, 

+—— Brown fine to coarse sand (SM) - with a little silt and 
|_| fine to medium gravel - trace of cobbles and boulders 
—— (bag sample form 4.5 to 5.0') 
— 

— 
— 

eo 

= Brown fine to coarse sand (SM to GM) - with a little 
|——__ gravel - trace of silt - trace of cobbles and boulders 
te- (bag sample from 9.5 to 10.0') 

Light brown fine to medium sand (SM) - with a trace of 
silt and gravel 
(bag sample from 12.5 to 13.0') 

— 
— 
oe 

— Test Pit ad d to 13.0 feet using backhoe est Pit advanced to 13.0 feet using ba [J g 

= 
— 

= 
| 

Deus 

— 
| 

{ 
eel a a 

@



“a OWNER ~ |LOG OF 
4 c Exxon Minerals Co., USA TP-84-20 

PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 114,135 E 2,284,353 Feet O-  YNGONFINED COMPRESSIVE STRENGTH 

N 34,788 E 696,272 Meters 1 2 3 4 5 @ 

PLASTIC WATER LIQUID 

w LIMIT % CONTENT % LIMIT % 

$ 
= 

— <n ee ee 

S| _ le le DESCRIPTION OF MATERIAL 5 x - a” 

~ EIS/=/Si- =e 10 20 30 40 50 

a S| y | wy fel SS 
wale | ag lal> 

Sesisils 3 BS @& sAtrAton BLOWS / FT. 

S_| S | S |B|B|SURFACE ELEVATION § 1707.26 ft. 520.37 Meters 5 10 20 30 40 50 

E+ [ [I] Black organic silty topsoil (OL) - with roots rT | 7] [| [ [| | | 

— 
a Light brown silt (ML to SM) - with some sand - trace of 

|+——J fine gravel 
2 
— 
— 
— 
— 
— 
— 
= 
— 
— 
ed 

| 
= 
— 
= 
pa 

| 
=a 
=, 
—_a 
bE asia 
ay 

[J 
— Brown fine to medium sand (SM to GM) - with some fine to 

— medium gravel - a little silt - trace of cobbles and 

|--—- boulders 
— (bag sample form 5.0 to 5.5') 

S| 

= 

— Brown fine sand (SP to SM) - with a little gravel - trace 

— of silt and cobbles 
|__| (bag sample from 13.0 to 13.5') 
a) 

— 
J 

_—— 
aay 
|| Test Pit advanced to 14.0 feet using backhoe HIF 

| 
— 
— 

J 
— 
—| 

J 
J 
— 
[-—~ 

‘ 
4 

J 
J 
—— 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. @ 

eee ——E——— 
PFingsten Road 

WL Di BORING STARTED 6-8-84 STSOFFICE Northbrook, IL. 60062 

we BCR ACR| BORING COMPLETED 6-8-84 DRAWN BY 30 SHEET NO. 1 OF | 

RIG Backhoe FOREMAN BP ARPDIBY PAT SISIOB NO: 23573 

RL -2.1189



OWNER LOG OF . 
% c| Exxon Minerals Co., USA TP-84-21 

PROJECT NAME ARCHITECT—ENGINEER 

STS Consuitants Ltd. Crandon Project 

SITE LOCATION N 113,426 — E 2,284,396 Feet O- sBGgnpine? comrnenaive srnewars 
N 34,572 E 696,285 Meters 1 2 3 4 5 

5 ° TA cOMnERT «aa 
oO 

3] Ju = DESCRIPTION OF MATERIAL ge Kernan Senn nna 
=lel|F le ee 10 20 30 40 50 xz <ejPZisF i[ol> eu 

eS) y | j& Ba 
6/5/35 5\s 53] @ HAeRon ower 
P<] |S | & [%lee|SURFACE ELEVATION 1691.35 ft. 515.52 Meters 5 10.2 30 ~=40_ _‘50 
—— Black organic silty topsoil (OL) - with roots YT | | fl lh UcdT UT 

[J . 
aa 

— Light brown silt (ML to SM) - with some sand - trace of 
= fine gravel 
eid 

— 

— 
— 
C4 
Leonel 

[J 
— , 
— Brown fine to medium sand (SM) - with a little silt and 
— fine to coarse gravel - trace of cobbles and boulders 

’ —s (bag sample from 2.5 to 3.0') 

[— 
— 

| 
| 

-/— 
-e—| 

Light brown fine sand (SP to SM) - with a trace of silt 
== and fine to medium gravel (bag sample from 8.0 to 8.5') 

Brown very fine sand (SM) - with a little silt - trace of 
fine gravel 

= (bag sample from 9.0 to 9.5') 

Sy 
Ce 

4 
a2. 9 

— 
— 
; 
— . 
= Test Pit advanced to 14.0 feet using backhoe 

Giceeesl 

— 
— 

D cnraceal 
— 

{ 
: -_—— 

Ld) 

— 

a a a a 

111 Pfingsten Road sonia sTaRTED 6-8-84 

REA 91RD



OWNER LOG OF ‘ 
% a Exxon Minerals Co., USA TP-84-22 . 

PROJECT NAME ARCHITECT— ENGINEER 1 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 112,887 — E 2,284,372 Feet O- SORgpRNE® Compnessive srmeNarH 
N 34,408 £696,278 Meters 1 2 3 4 = 8 e@ 

e a a 
Co 

z w |Z DESCRIPTION OF MATERIAL e NERS S SSMS 
Ele/F/e a 10 20 30 40 50 x </[2/F lo|> > 

& Spy | |e 22 aa S\|S\|5 3 55 @ FENIAR Ron BLows / FT. 
S<[_| & | & |SIBISUAFACE ELEVATION 1685.77 513.82 Meters 5 10 20 30 40 ‘80 

TT | | | atsck organic sitty topsoit (0L) = with roots a 
— Grayish brown silt (ML to SM) - with some fine sand - trace 
[J of fine gravel 
— 
— 
nd 
Lal 
pd 
San 
=e 
aa 
are 
= 

Sa ad 
( 
od 
= 

Pea 
a 
— 
| 
[Tl 

}-—— | Brown fine to medium sand (SM) - with a little silt and 
— fine to medium gravel - trace of cobbles and boulders 

[6] (bag sample from 3.5 to 4.0') 
} 
; 
— 
[J 
— 
ae 
[J 
Posed 

= 

— Brown fine to coarse sand (SM to GM) - with some fine to 
— coarse gravel - trace of silt - trace of cobbles and 
a boulders 
72 (bag sample from 9.5 to 10.0') 

Brown fine to medium sand (SM) - with a little silt and 
fine gravel - trace of cobbles and boulders 

— Brown fine sand (SM) - with a little fine gravel - trace 
34] to a little silt (bag sample from 13.0 to 13.5') 

ee cel 
[= 
— 
[4 
[———} 

|| a HHI] 

. 

Ci 
| 
— 
=a 
a 
Ps 

J 
(d 
— 

[ 
Ld 

{ 
zz 

[J 
—— 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. @ 

Dr. 6§-8-84 Northbrook 6006 

WL BCR ACR| BORING COMPLETED 9_ 9A DRAWN BY SHEET NO. OF 

Ric Backhoe FOREMAN BP apprD By = PAT STSJOBNO. 23573



OWNER LOG OF 

q a Exxon Minerals Co. USA TP-84-23 
PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project | 

SITE LOCATION N 111,391 E 2,284,405 Feet CO- UNCONFINED COMPnensive STRENGTH 

N 33,952 E 696,288 Meters i? 9 tS 

- Chars CONTENT % car's, 
oO 

z wiz DESCRIPTION OF MATERIAL E Kemer Benn nN 
Elo/F/e ee 10 20 30 40 50 

= S)= (5 (Sle ze 
ae ayy 4 aie Sa Bale} e sels a & sTanpano, 

=)/=ziszla s- PENETRATION BLOWS / FT. 

XT |] & |S[S|SURFACE ELEVATION — 193.84 feet 516.28 Neters > 10 20 +30 ~—-40_~—s80 

FT| | [| stack organic silty tonsoil (OL) with roots po ot | tT dT 
— 
— Light brown silt (ML to SI!) with some sand, trace 
— fine gravel 
[3 
= 
— 
— 
— 

I 
[I 
[I Brown fine to medium sand (SH) with a little silt and 
}—— fine to medium gravel, trace cobbles (intermittent 
{-— pockets of saturated silt) 
fae (bag samples from 4 to 4.5') 
a 
ad 
— 
— 
— 
[J 
[I 
a 
— 
[| 
—— 
[———~] : 
[J 
[——~ 
[J 
— 

-—— 

Brown fine to medium sand (SM) with some silt, little 
fine to medium gravel, trace boulders and cobbles 

2 bag samples from 11.5 to 12' prea Gl 

{| Test Pit advanced to 12 feet using backhoe || 

| 
—| 
— 
— 
Le) 
— 
— 
— 
a 

— 
— 
— 
— 
— 
— 
— 
pad 
oad 
ay 
Pa 
cared 
— 
— 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

lw ory pom stanre gnc ook, TL. 60 
ATED 'S OFFICE wt _ Ory ScHINS SA) 6-8-84 STS OFFICE Northbrook, IL. 60062 

We cr ACR | BORING COMPLETED 6-8-84 DRAWN BY ye | SHEETNO. 1 OF 1 

ar aiay



OWNER LOG OF 

4 c Exxon Minerals Co. USA TP-84~24 
4 PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION N 111,850 E 2,284,362 Feet O> FoRgrtp NED COMPRESSIVE STRENaTH 
N 34,092 E 696,275 Meters 1 2 3.4 5 e@ 

iy tial e CONTENT % da, 
Co 

z w |Z DESCRIPTION OF MATERIAL iz KS SSR Ore aTeey 
Elo|F |e ee 10 20 30 40 50 

xz al] 2/F lol> > 

Boa) a als Bu 
easls =/8 55 @& FANPARP on BLOWS / FT. 
Dx] | & | & a |e |SURFACE ELEVATION 1692.82 ft. 515.97 Meters 5 10 20 30 40 50 
—| 
Flack organic silty topsoil (L) with roots | | | {| | 
— 
— Light brown silt (IML to Si!) with some sand, trace 
— fine gravel 
Eo 
GS 

— Brown fine to medium sand (SM) with a little silt and 
[-—— fine to medium aravel, trace cobbles and houlders 
— (bag samples from 4 to 4.5', seepage encountered at 5') 
— 
[J 
4 
a 
— 
I 
—— 
[———} 
— 
fay 
foe 
a 
=r 
6 
mana 
[-—~ 
—| 
[J 
[7 
—| 
— 
[4 
Es] _ e@ 
aan Brown fine sand (SM) with a little silt and fine gravel, 
Poa trace cobbles 
| (bag samples from 8 to 8.5') 

-39- 

— Brown fine sand (SP to SM) with a trace of silt and 
iu fine qravel 
= (bag sample from 11 to 11.5') : 

|—— Brown fine sand (Si) with a little silt.and fine to 
— coarse gravel, trace of cobbles and boulders. 
[A 
i 
— 
— 
— 
— . 

|| a HH] 

fan] 
— 
[J 
— 
— 
— 
[I 
— 
— -— 
— 
J 
— 

ee 
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. e@ 

we Dry BORING STARTED 6-8-84 STSOFFICE Northbrook, IL. €0062 

we BcR ACR| BORING COMPLETED 6-8-84 DRAWN BY = KJC | SHEETNO. 1 OF 4 

ara



OWNER LOG OF 

~“ a xxon Minerals Co. LSA TP-84-30 
PROJECT NAME ARCHITECT— ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION it 111,326 E 2,283,025 Feet O  Tokeer 2 Commnesens sraewarn 
e@ NH 33,932 E 695,867 Neters 1 2 3 4 5 

has Cts CONTENT % cays, 
co 

\ 

z w lz DESCRIPTION OF MATERIAL e Keren Ge nnn nn Els|F je ze 10 20 30 40 50 = seo lcle z= 6 a a = 
8 o/2|2 (8/8 = 8) @ ame. wows 
I<] |. | & |&% [2] SURFACE ELEVATION 1627.83 ft. 496.1€ meters 5 to 2030 40_——80 
r— | [| I] Black organic silty topsoil (ML) with roots | | | | J] | 

— Sravyish brown silt (/!L) with a trace of sand and 
[J fine gravel 

—a 
{ 
[Tl 
-— 
[Tl 
al ee 

Bt 
=a 
— Brown fine to coarse sand (SP to SM) with a little fine 
4 to coarse gravel, trace silt and cobbles 
— (bag sample from 3 to 3.5', seepage encountered at 5') — 

| 
[J 
[J 
— 
— 
[J 
— . 
| 

| 
[——~ i 
[4 
— 
= 

L-e—| 
@ Brown fine to medium sand (SM) with a little silt and 

a fine to medium qravel, trace cobbles and toulders 
— (baq samole from 8 to 8.5', 13.5 to 14') 

Sy 

oS 
— 
[74] 
ee 
aad 
ed 
oa] 

|| oe HII) 

— 
— 
— 
[I 
— 
Py 
as | 

I 
| 

_—s 
Re 
— 
= 
— a 

4 ® THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL. 

PTingsten Poad we Dry BORING STARTED 6-6-84 STSOFFICE sionthbrook, IL., 60062 

Wo BCR ACR} BORING COMPLETED 6-6-84 DRAWN BY KIC SHEET NO. 1 OF 1



OWNER LOG OF ] 
% a Exxon f!inerals Co. USA TP-34-31 

PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 

SITE LOCATION nh 111,283 E 2,283,400 Feet CO YNCONFINED COMPRESSIVE STRENGTH 

N 33,919 E 695,982 Neters 1 2 3 4 5 e@ 

re Caos CONTENT % uaa, 
oO 

z w |= DESCRIPTION OF MATERIAL 2 XA Soe 
=Elol/F]|z ze 10 20 30 40 = 50 

= Ssi|sl cise zS a aw wl * an 
& a|2) 2 /s\8 52] & HAPon coer 
I<] | & | & [& |e] SURFACE ELEVATION 1635.10 Ft. 498.38 Meters 5 10 20 30 40 50 

— 
| || Slack organic silty topsoil (AL) with roots | | | 

— 
— scent nent screed crane es 
J 
— Light brown silt (NL) with a trace of fine sand, 
— gravel, cobbles and houlders 
ae 
4 

| 
par 
— ge Smee mccmereracee. —gumeeeemueens mee cine wie ee 

— Brown fine to medium sand (SI!) with some silt, little 
— gravel, trace cobbles and boulders 
— (bag sample from 3 to 3.5') 
— 
—| 
[J 
— 
—| 
—| 
J =o 

4 
as] 
Sy 
ee 

as apnea teomsneeA se ns a gale weal 
fears} 
-—J Brown fine to medium sand (St! to G4) with some fine 
f-3--] to coarse gravel, little silt, trace cokbles and 

— boulders @ 

(bag sample from 7.5 to 8', 14 to 14.5') 

Se 

+2- 

= 
rar 
aa 
Lid 

C445) 
[rs er sey 
[~~] 

|| Test Pit advanced to 14.5 feet using backhoe : |] 

mae 
ny 
[J 
fom] 
— 
— 
— 
— 
— 
— 
— 

J 
— 
a en 

6. 
BORING STARTED STS OFFICE 2 we Dry 6-6-84 ‘CE Northbrook, IL., 60062 

Tey



OWNER LOG OF 
4 a Exxon Minerals Co. USA TP-84-32 

PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project 
SITE LOCATION f 111,278 E 2,283,911 Feet CO- UNCONFINED COMPRESSIVE STRENGTH 

NH 33,918 E 696,138 Meters 1 2 3 4 5 

as Car CONTENT car's, 
o 

z| lwlz DESCRIPTION OF MATERIAL é Xora ee Senn mmm 
x z|2|2|3)> FE 10 20 «304050 
& Gp | pas BG 6 2/5) § /e\s 5S) @ RA on sows et 
><] | | & |G |e) SURFACE ELEVATION 1663.91 ft. 507.16 meters 5 10 20. 30-4050 

eK [ {Id Black organic silty topsoil (OL) with roots | | | JT J 7 J 4 
— Light brown silt (NL) with a trace of sand and 
= | || fine gravel 

Pc por i eh RRC a ea to ae 
——7| 
-+—— Brown fine to medium sand (St!) with some silt, little 
— fine to coarse gravel, trace cobbles 

J (bag sample 3 to 3.5') 
Ca 
+ 

— 
— 

[J 
t+— 
= 

fraaey 
as . 
ae 8 

— Brown silty fine to medium sand (SM!) with a little fine 
— to coarse gravel and cobbles, trace boulders 
= (bag sample 7 to 7.5') 

Reddish brown fine sand (SH) with a little silt and 
gravel, trace cobbles and boulders 

0 (bag sample 13.5 to 14') 

= 
— 
[| 
ae 
Loi 
| 

_———] 
= 
== Test Pit advanced to 14 feet using backhoe 

ae | 

— 
-— 
aaa 
=e 
/— 
Rd 

— 
bald eee eee 

P G



vd OWNER LOG OF 7? 
4 c Exxon Ninerals Co. USA TP-84-33 i 

PROJECT NAME ARCHITECT—ENGINEER 

STS Consultants Ltd. Crandon Project . 

SITE LOCATION N 111,532 E 2,283,527 Feet O- UNCONFINED COMPRESSIVE STRENGTH 
N 33,995 E 696,020 Meters 1 2 3 4 5 @ 

w tat oe CONTENT % cars 
S 

z w |= DESCRIPTION OF MATERIAL E Korn n nm 
E]o/F le Ze 10 20 30 40 50 

= S)=)5 [Sle ZS 
SoS) Ss jaye Sa 
8 o//$ |s\5 5S] @ AER —_ 
I<]__| & | & [& [z| SURFACE ELEVATION 1657.84 ft. 505.31 meters 5 io 20 30 40__—SS80 

eas Light brown silt (ML to St) with some sand, little 
— fine to coarse aravel, trace reddish brown clay 
— (intermittent pockets of brown fine to coarse sand 
[J with little silt) 
— (bag sample 0 to 4') 
Cs 
je 
jl 
ty 
as 
aa 

al ‘ 
as 
Bee 
=a 
| 
eee 

— Brown fine to coarse sand (SI! to GM) with some fine 
——es to coarse gravel, little silt, trace cobbles and 
[I boulders 
t— (bag sample from & to 8.5') 
ae . 
as 
a 
— 
— 
pd 
— 
fd 
ay 
ia 

| @ 

= 

— 
J 

a 
Ts, t 
Lit) 
ee 
= 

J 

4 
[io 

— B fi ang (SM) with a li i and fi Pret | | TT Braye fing song tsmntth apattflesst]g ang fine to |] UT hE hE hE hr 
3 4 

[+ Test Pit advanced to 16.5 feet using backhoe 
[d 
J 
Ld 
a: 
— 

{ 

ree 
ngsten Road WL Dry BORING STARTED 6-8-84 STS OFFICE Northbrook, IL., 60062 

WL BCR ACR} BORING COMPLETED 6-8-84 SHEET NO. 1 OF 1 

RIG Backhoe FOREMAN BP APP'DBY PAT | STSJOBNO. 23573



STS Job 12692 XXON PIN MP AN August, 1983 EXXON MINERALS CO NY 

CRANDON PROJECT 

Soil Absorption Field 
Soil Profile Descriptions 

@ Depth . 
Test Pit cm. Ft. Profile Descriptions 

STS-SAF-1 Q-3 0.0-0.1 Black silt loam 
3-5 0.1-0.4 Grayish brown loam 
5-57 0.4-1.3 Yellowish brown silt loam with blocky structure 

57-113 -1.8-3.7 Brown sandy loam with cobbles and boulders, massive, frayic 
112-165 = 3.7-5.4 Yellowish red sandy loam with cobbles and boulders, peckets of brown sandy 

loam with few fine yellowish brown mottles, massive. 
175-418 9 5,%-13.7 Brown to light yellowish brown medium to coarse sand, occasional strong crown 

5 loamy sand laminae (5-15 cm) 

STS-SAF-2 0-3 9.0-0.1 Black loam 
3-5 9.1-0.4 Grayish brown loam 
5-57 0.4-1.8 Yellowish brovn silty loam with blocky structure 

| 57-88 1.8-2.$ Brown sandy loam, massive, fragic 

| 88-189 2.9-6.2 Reddish brown sandy loam with cobble and boulders, massive 

189-372 6.2-12.2 Brown to light yellowish brown medium and coarse sand 

STS-SAF-3 0-3 0.90-0.4 Very cark gray silt loam 
3-21 0.4-0.7 Dark brown silt loam with blocky structure 

21-52 0.7-1.7 Dark yellowish brown loam with blocky structure 
52-79 1.7-2.6 Yellowish brown loam, massive, fragic 
79-302 2.6-9.9 Crown sandy loam with yellowish red and grayish trown lenticular silt 

inclusions, cobbles and boulders, grayish brown and yellowish brown mottles 
below 207 cm, massive 

302-326 ©,9-10.7 Yellowish brown coarse loamy sand 

STS-SAF-4 0-3 0.0-9.1 Black loam 
3-15 0.1-0.5 Grayish brown loam 

15-43 0.8-1.4 Yellowish brown silt loam with few to common grayish brown and strong 
brown mottles 

43-70 1.4-2,3 Brown sandy loam with brown to strong brown mottles, massive, fragic 
vy 70-305 2.3-10.9 Reddish brown sandy loam with cobbles and toulders, grayish 5rown and 

3 yellowish red mottles, massive 

STS-SAF-5 (C-3 0.0-0.1 Black silt loam 
3-5 0.1-0.4 Brown silt loam 
5-Al 0.4-2.0 Brown to strong brown silt loam 

61-149 2.0-4.9 Reddish brown silt loam and sandy loam, coarse brown and strong brown 
mottles, massive 

149-262 4,9-8.6 Yellowish brown fine to medium sand 
262-357 &.6-11.7 Yellowish brown loamy coarse sand and gravel with cobbles and toulders 

STS-SAF-6 0-3 0.0-C.1 Black loam 
3-5 0.1-0.4 Grayish brown loam 
5-52 0.4-1.7 Yellowish brown silt loam 

52-110 17-35 Brown sandy loam, massive, fragic 
110-272 3.6-12.2 Brown to reddish brown sandy loam with cobbles and boulders, common fine 

sandy loam and loam pockets with coarse yellowish brown and grayish brown 
mottles, massive 

372-457 12.2-15.0 Yellowish brown loamy coarse sand with gravel seams 

STS-SAF-7 0-3 0.0-0.1 Black loam 
3-¢ 0.1-0.3 Grayish hrown loam 
9-49 0.3-1.6 Yellowish brown silt loam 

49-91 1.6-3.0 Brown sandy loam, massive, fragic 
91-277 3.0-9.1 Brown to reddish brown sandy loam with cobbles and boulders, massive 

277-369 9,1-12.1 Dark yellowish brown coarse sand and gravel 

STS-SAF-8 0-12 0.0-0.4 Black silt loam 
12-25 0.4-1.0 Dark brown silt loam 
25-67 1,0-2.2 Brown silt loam 
67-134 2.2-4.4 Brown silt loam with many coarse brown and yellowish red mottles 

134-335 4,4-11.0 Brown and reddish brown sandy loam with cobbles and boulders, common 
coarse grayish brown and yellowish brown mottles, massive
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oo Sr Pa e@ 2 

5 °C J sts vob 12692 9 & 
oF === August, 1983 Soil Absorption Field 
n En Soil Profile Descriptions 
a — Depth . 
S =F st Pit cm. fis. Profile Descriptions eo 

5S—o0 
S= .0 S-SAF-9 0-3 0.0-0.1 Slack loam 

3-15 0.1-0.5 Grayish brown loam 
15-382 0.5-2.7 Yellowish brown silt loam 
82-101 -2.7-3.3 Srown sandy loam, massive, fragic 

101-277 3.3-9.1 3rown to reddish brown sandy loam with cobbles and boulders ard a sanc seam 
at 165 to 200 cm, common coarse grayish brown and yellowish red mottles at 

109 te 130 cm 
277-334 9, 1-14.68 Light yellowish brown medium and coarse sand with occasional fine sand 

laminae 

STS-SAF-10 0-2 9.9-0.1 Slack silt loam 
3-18 9,1-9.6 Grayish brown loam 

19-01 0,6-3.0 Yellowish brown silt loam 
91-122 3.9-4.0 Crown sandy loam, massive, fragic 

122-253 4.0-8.3 Brown to reddish brown sandy loam with cobbles and boulders, occasional silt 
and sand pockets, with a sand seam from 165 to 215 cm, massive 

283-436 &.3-14.3 Light yellowish brown medium to coarse sand anc gravel 

STS-SAF-11 9-3 0.0-0.1 Black loam 
3-15 Q.1-1.5 Grayish brown loam 

15-82 0.5-1.7 Yellowish brown silt loam 
82-101 9. 2.7-3.2 Crown sandy loam, massive, fragic 

101-335 2,5-11.9 Brown to reddish brown sandy loam with cobbles and Eoulcers, massive 
335-421 11.0-13.8 Light vellowish rown medium to coarse sand 

STS-SAF-12 9-2 0.0-0.1 Slack loam 
3-5 0.1-0.3 Grayish brown loam 
g-40 0,3-1.5 Yellowish brown silt loam 

4e-61 1.5-2.0 Brown sandy loam, massive, fragic 
1-213 2.0-7.0 Brewn to reddish brown sandy loam with cobbles and boulders, occasional sand 

inclusions, massive 
213-494 70-16 ,2 Light vellowish brown medium to coarse sand and gravel with occasional rin ew 

sand and loamy fine sand seams. 

STS-SAF-12 0-3 0.0-0.1 Black loam 
3-5 0.1-0.4 Grayish brown loam 
5-46 0,4-1.5 Yellowish brown silt loam 

46-72 1.5-2.4 Brown sandy loam, massive, fragic 

73-372 2,4-12.2 Brown to reddish brown sandy loam with cotbles and Soulders, few coarse 
grayish brown and yellowish red mottles from 72 to 10C cm, occasional sand 

5 pockets, massive 
272-419 12.2-13.7 Light yellowish brown sand and gravel 

STS-SAF-14 0-3 0.9-0.1 Slack loam 
3-9 0.1-3.0 Grayish brown loam 
Cn46 0.3-1.5 Yellowish brown silt loam 

46-73 1,5-2.4 Brown sandy loam, massive, fragic 
73-427 -2.4-14.0 Brewn to reddish brown sandy loam with cobbles and toulders, sand seam at 

160 to 200 cm, massive 

STS-SAF-15 0-3 0.0-1.0 Black loam 
2-9 0,1-0.3 Grayish brown loam 
9-43 0.3-1.4 Yellowish hrown silt loam 

43-61 1.5-2.0 Brown sandy loam, massive, fragic 
61-335 2.0-11.0 Crown to reddish brovin sandy loam with cobbles and boulders, few medium 

yellowish red mottles, massive 

STS-SAF-16 0-2 9.0-0.1 Black loam 
3-5 0.1-0.4 Grayish brown loam 
5-67 0.4-2.2 Yellowish brown silt loam 

67-98 2.2-3.2 Brown sandy loam, massive, fragic 
98-207 = 3.2-6.8 Brown to reddish brown sandy loam with cobbles and boulders, massive 

. 207-350 = 6.8-11.5 Light yellowish brown medium to coarse sand and gravel with occasional 
loamy sand laminae @
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