
728 State Street   |   Madison, Wisconsin 53706   |   library.wisc.edu

Geotechnical review: Crandon Project waste
disposal system: project report 2: volume 3,
G41 series boring logs. v. 2, pt. 3

Atlanta, Georgia: Golder Associates, Inc., [s.d.]

https://digital.library.wisc.edu/1711.dl/PEDH5OU7DBELZ87

http://rightsstatements.org/vocab/InC/1.0/

For information on re-use see:
http://digital.library.wisc.edu/1711.dl/Copyright

The libraries provide public access to a wide range of material, including online exhibits, digitized
collections, archival finding aids, our catalog, online articles, and a growing range of materials in many
media.

When possible, we provide rights information in catalog records, finding aids, and other metadata that
accompanies collections or items. However, it is always the user's obligation to evaluate copyright and
rights issues in light of their own use.



i GEOTECHNICAL REVIEl 

CRANDON PROJECT 

WASTE DISPOSAL SYSTI 

i PROJECT REPORT 2 

i VOLUME 3 

i TD 

194.66 

J -.W62 

C716 

i 1981 

v.2 
1 pt. 3





i CoPyY. AO. —— 

i Golder Associates 
CONSULTING GEOTECHNICAL AND MINING ENGINEERS 

i GEOTECHNICAL REVIEW 

CRANDON PROJECT 

i WASTE DISPOSAL SYSTEM 

PROJECT REPORT 2 

f VOLUME 3 

i . G41 SERIES BORING LOSS 

Submitted to: 

i Exxon Minerals Company 
655 Washington Street 
Post Office Box 813 

i Rhinelander, Wisconsin 54562 

DISTRIBUTION: 

i 12 copies - Exxon Minerals Co. 
4 copies - Golder Associates 

i 786085 October, 1981 

j GOLDER ASSOCIATES, INC. * 5125 PEACHTREE ROAD. ATLANTA, GEORGIA 30341, U.S.A. * TELEPHONE (404) 458-9686 * TELEX 700523 

OFFICES IN UNITED STATES ¢ CANADA ® UNITED KINGDOM ¢ AUSTRALIA



Qe { : z 

i October, 1981 eee 736085 
wT 1b 

i Lae 
VOLUME 3 Vio 

ea: 
i G41 SERIES BORING LOGS 

CONTENTS 

i 2 G4l Series Boring Logs Number of Sheets 

G41-A24 6 
i G41-cll 2 

G41-c13 2 
G41-Cl5 7 
G41-C1L5A 1 

i G41-C153B 2 
G41-p14 2 
G41-D17 2 

i G41-D18 3 
G41-E1l 2 
G41-E13 ; 8 

i G41-E13A 3 
G41-E15 2 
G41-E17 9 
G41-E19 2 

i G41-E19A 9 
G41-F13 2 
G41-F24 5 8 

i G41-G11 3 
G41-G12 I 
G41-G13 “ ll 
G41-G14 4 

i G41-G14a 6 
G41-G14B 5 
G41-G14c 2 

i G41-G14D 2 
G41-GL4E 2 
G41-GL4F 3 
G41-G15 10 

i G41-G15A 5 
G41-G15B 2 
G41-G15¢ 2 

i G41-G16 3 
G41-G19 3 
G41-G21 4 
G41-H9 10 

i G41-813 4 
G41-H17 3 
G41-818 3 

i G41-H18A 1 
G41-818B 10 

i Golder Associates



i October, 1981 736085 

f VOLUME 3 

CONTENTS 

i (Page 2) 

G4l Series Boring Logs Number of Sheets 

i = G41-J11 3 

G41-J14 3 
G4i-J17 2 

i G41-J17A L 
G41-J18 3 
G41-J19 3 
G41-K13 6 

; G41-K13A 5 
G41-K13B . 2 
G41-K17 3 

i G41-K21 3 
G41-K21A 9 
G41-K26 10 

i G41-L11 3 
G41-L13 3 
G41-L15 3 
G41-L19 3 

i G41-L23 3 
G4i-L25 . 3 

G41-M1i1 5 
i G41-M1L5 9 

G41-M24 1 

G41-N21 5 
G41-P16 6 

i G41-P18 5 
G41-P18B 3 
G4i-p24 | Ll 

i G41-Q22 10 

i Golder Associates |



COOR. N107060 ft. (N32623m) 6 

i , 52280500 ft. (£695098m) BORING LOG G41-A24_ sHEET__|__ or _6 _ 

SURFACE ELEV. 1614.1 ft. (492.97m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i | satum ___USGS MSL_ pate startep 6/5/81 vate compreten 6/9/81 

| DRILL Ric Schramm Rotadrill T64HP orILLING METHOD Mud Rotar 

i DEPTH 16 2 | 3 GROUNDWATER 
METER . DESCRIPTION a > = | HAMMER eee OBSERVATION 

FEET |. ce} ete | 2) ween | AT WELL 
i | 9 | > a zir | 

*h 0.0 Pt | 
Pd ae 

P| | | | 
i | | 1 [po Pyenaei ts 

] Push 6/18 

| Compact to very dense, brown to | 
; red-brown, fine to coarse SAND, jsp | 

some fine to coarse gravel, ISM | 
trace silt to fine to coarse i 

i gravelly fine to coarse SAND, | Hydraulic 

trace to some silt | 2 |D0| Push 6/24 

: | 

| | : 
: Se | Air 

3|D0| Hammer {18/18 
| ! | 
! | | 

| | 
Air | 

: ; Hammer 

| p= | ajpoiy 9/12] 

| 

7.62 oe 
E 25.0 | 

po P| 
Very dense, brown, silty fine : | | 

F to medium SAND to fine to SP , | 
coarse gravelly fine to coarse /|to | | 
SAND, trace silt; (materials to/|SM 
these extremes occur in pockets P| so0l it. peyiel 

i | or layers of random thickness ° DU namme 18/18 

| at random intervals) | | 

i | 
: 

| li.l . | | 
3 an | 

786085 SKB Job No. LOY veL Drawn 

i | Scale 1 = 5! Golder Associates ae HRB



COOR. N107060 ft. (N32623m) , 2 5 

i £2280500 ft. (£695098m) BORING LOG t:-Acd SHEET —S_. OF —=__- 
surface ELEY 1614.1 ft. (492.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum ____USGS MSL pate starten___O/9/8! ae cometetep__O/ 9/3) 

ORILL rigochramm Rotadrill T64kP 591i ine metHop___Mud Rotary 

i DEPTH | <| 8 GROUNDWATER 
METER |@ DESCRIPTION cto de HAMMER OBSERVATION 

"aa ya ]G |: Epes) eu 
n 23 Pe) z aad 

ol a CONTINUED — | | 

i Very dense, brown, silty fine | | 3 
| to medium SAND to fine to SP | i 
: coarse gravelly fine to coarse jto | 

E r SAND, trace silt; (materials to |SM | Air 

these extremes occur in pockets 1 6 (00. Hammer | 18/18 

| or layers of random thickness i 
i at random intervals) 

13.72 _ | 
o —— 

i | 
— 

bo | | 

i PP 
t : | | | Air | 

i [ | : | 7 (D0, Hammer 2 /24! 
| | | 

| 
i ! | 

Dense to very dense, dark | ! | 
i brown to brown, fine to coarse | 

gravelly fine to coarse SAND, [SP | | 
trace clay with small occasiona | 

pockets of fine to medium i , 

5 SAND = | bol vammer 15/18: 

i 

oS 

| | Hammer 

21.79| | P T-[9boi" bovis: 

i CONTINUED ptt 
Job No. __/86085 ‘ Orawn SKB, 

i scale Tt = 5: , Golder Associates’. spennad wMRB



ICOOR. N107060 ft. (N32623m) 3 6 

i | £2930500 ft. (£69509am) BORING LOG Sal-A2’ sets iii 
suRFAcE ELev. 1614.1 ft. (492.97m)provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i paTum ____USGS MSL. sépaaE STARTED ____ 6/5/81 DATE COMPLETED 6/9/81 

DRILL RIG Schramm Rotadriil TE4HP critting meTHOD____Mud_ Rotary 

Berth E 3 GROUNDWATER 
METER [2 DESCRIETION a} N {=} | Hammer | OBSERVATION 

. FEET 1 ce) SPR a) eS arr WELL 
n > a Zz - 

For zal CONTINUED ot 
7 

i Mes Dense to very dense, dark brown | _,_/ 

to brown, fine to coarse gravel: | | o / 

| fine to coarse SAND, trace clay |SP | 2! 

i with smail occasional patches fo 

of fine to medium sand | | se) Grout 

23.47 L L; | (to surface) 

pT a 
| } aie yi | 
: _; Hammer ae 

. = troleo Yaz) g 
eo! 24.99 

| : ! =a 82.0 
too S) . : 

i | | ! i al eran Gent 

| || ay 8 Clay 568) os 91 
| | a ay | 85.0 

a Very dense, brown, fine to Isp c s =| 

medium SAND, trace silt | FE 

f | | oy zp 
; | | | a 

| | ir | tht 
| | Lipo | Hammer 15 18l, 4 A! 

i : | 25) Pea Gravel 

ce 
28.96 _ | ot pe - -—— cn 

| Very dense, multi-colored, fine | | | Sah | 

| | to coarse sandy fine to coarse 'GP , | : ! et : 

i GRAVEL | | | ST 
30.18 _ _ __ | | ! 33 

99.0 
| | : _-— 

| CONTINUED CONTINUED 
| | ! 

— 
' | | 

i 
Job No. /86085 Drawn SKB 

it = ~ 4 
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COOR. N107060 ft. (N32623m) : ap sucer 4 op6 
i -22805G0 ft. (£695093m) BORING LOG GU-AC’ oF 

surface ELev. [614.1 ft. (492.97mM) ego jecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i oatum ____USGS MSL pate: starten___6/5/81 ate compreten__ 9/9/81 

ORILc RIG _2chramm R rili To4HP printing MeTHOo___Mud Rotary 

i DEPTH | 5] 8 GROUNDWATER 
METER | DESCRIPTION ej x|z HAMMER | OBSERVATION 

' FEET | 3 el) ete a] See ar WELL 
ep => @ = -~ 

30.13 ___ CONTINUED | 
i 99.0 oe 2| 0. 48 

| Very dense, multi-colored, fine a 100.0 
: to coarse sandy fine to coarse |GP | Air oT 
| | GRAVEL 12/00] Hammer | 6/24/72 

? 

i | i Coro 

| lo5| 5 
32.0 a el 5; Pea Gravel 
105 02 

) ee, : 5D: 

F Na 
is , Hel IC 

i: =e 
L Sj=s{e0 33.53 

| Air Ono 3 39 J. 
i 13/D0) Hammer |10/24!s 99 288 

| P| So oc (| Pea Gravel 

| | Very dense, light brown to B68 oy 34.75 

j | multi-colored, fine to coarse sp | | (tert 114.0 

| SAND, some fine to coarse | | are 
; gravel | | Po 28753 35.05 

F 9 9549 115.0 
/ Gg 9g 9 
52 Io -) 

c Q} 
| fo | 795.5 50; Pea Gravel 

39071 
i | o 4 .0{ (to bottom 

| | Air | * 39" 8 8] of borin ) 114/06] Hammer ,12/24j9 23 3° J 
99 ® sao 

i ie ROgenq 

; Pyoo 33 ’ 

38.1 7 | : “yao. Ask 
; 125.4 | Very dense, brown, SILT, some ! | J 

fine sand, very poorly graded, IML ! 7 

stratified ! 

i 39.32 a | _ | | 
129.0 | 

CONTINUED | | | 

i 

| Job No. __ 786085 ° Drawn SKB 

f Scale__1" = 5' Golder Associates Checked _MRB



COOR. N1G7060 ft. (N32623m) _ sueet 52. or __6 

i -2280500 ft. (c6950cam) BORING LOG -Gtl-Ack Fo 
SURFACE ELEV. 614.1 Tt. (492.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum USGS MSL spate: startep 6/5/81 sate compteten __0/ 9/81 

ORILL RIG Schramm Rotadrili T64HP DRILLING METHOD Mud Rotary 

. 8) 5. sampces 
i DEPTA | |S 8 : GROUNDWATER 

METER | ® DESCRIPTION els fe] | Hanmer |. OBSERVATION 
FEET |, z|/3\2 : Brows art WELL 

; 5 zi} 2a)2/2 

“E 39 39 CONTINUED 

i EF 129.0 ae 

L | Very dense, brown, SILT, some | | las 50. a 15/20! | 

| fine sand, very pooriy graded, |ML ammer 

i stratified 

41.15 
i 735.0 | 

po 

i | | | | | 

| Very dense, light brown, fine ° ; 

i 1 to medium SAND ym] rT Ay ) 

| | pe 16/D0| Hammer 24/24) 

i ! || : | 

44.6 ee | | 

i 146, | 

P | Vary dense, orange-brown, fine | 

to medium SAND, trace fine — 

gravel to red-brewn, fine sandy | 147! pol one hess 

| SILT; (materials to these ML ! 

i extremes occur in randomly 

sized and spaced intervals with | 

| great variations cf material | : 

in a small interva!) | | 

F 
| | | 

i 4g.4g | oo | : 
159. 

' : CONT INUED 

PE 
i | | | | | 

786085 . SKB 
Job No. _A0¥ ver Drawn 

i Seale 1" = 5! Golder Associates nevogMRB



COOR. N107C60 ft. (N32623m) - | r 6 - 6 

i =2980800 ft. (£59509em) BORING LOG GY’. SHEET ——— OF —— 
currace Lev 1614.1 ft. (492.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patuM USGS MSL soa startep 6/9/81 sat compLeten __0/ 9/8! 

ait rig Schramm Rotadrill T64HP oritLine METHOD Mud rotary 

i eB 318 : GROUNDWATER 
METER | ® DESCRIPTION ol >1z HAMMER lace , OBSERVATION 

; FEET : | 3 3 : Blows Ret WELL 

fag ag a _ CONTINUED S| | 

L 159.0 ae | 
C | Very dense, orange-brown, fine ; 

to medium SAND, trace fine | | ielool utter A 

gravel to red-brown, fine sandy | SP} 18}D0| Hammer [24/24 

i SILT; (materials to these | to 

extremes occur in randomly ML ! 

sized and spaced intervals with | 

| great variations of material a | 

i | in a small interval) | 

ol. 2i a ee | 

i 168.0 Weathered COBBLES, some | 
“ine to coarse gravel, some | GP | | 

| fine to coarse sand | | 

i Pi | 
2 oe oe 

Hammer {12/16 

i | | | | | 
: | Weathered to hard, green, ) 

metavoicanic TUFF 
Wasn 

20 Cuttings 

i | 54. KO 
| 

180.0 
END OF BORING 

E NGTES 

F 1. Elevation of top of protector pipe, 1616.8 ft. (492.30m). 

Job No. _ 786085 
° Drawn SKB 

: seule tt = 5 Golder Associates se MRB



COOR. N116095 ft. (N35386m) . 1 .. 2 

i | =2231690 ft. (£69546im) BORING LOG S4)-Cll_ SHEET —— OF —— 

surface ELzev 1634.4 ft. (498.16m)_ provect EXXON CRANDON TAILINGS CISPOSAL SYSTEM 

i DaTUM _...__USGS MSL pate startep _2/e//79 ‘DATE COMPLETED —2/27/79 

: ORILL RIG vey 12B == soo itLinG MeTHop.__Mud Rotary 

i DEPTH is <| 9° o_ REMARKS 
3 0 uo 

ia DESCRIPTION el ftle HAMMER : 

METER | a wi e@ial|ui| stows jREC/ : 

z ela | zi o ATT. 

pS E12 [2] ccie th bins. 
TO. 30 Soft to firm, brown, clayey ML] = | 1 AS ~ | = 

ar, «SILT, trace fine sand, trace | —_ 

i . | organic matter | | | ! 

i Dense to very dense, brown, 11-20-23 3/18 
| fine to coarse SAND, some SM ee ee 

| silt, some fine to coarse 

i | gravel, trace clay 42 | 3 po 12-18-24 112/18 
| 

Pt | 7 

i | 4 po | 28-31-47 118/18 
| | | TTT 
| 50 | | | 

i | 515 D0) 50/3" /3/3 
| | 

| | P| 
5.33, | | | : | | 3 
17.5] | a; pS ! | 

i ! | pS 
L | . | | 

| 5 ‘D0 | 6-71-6833 8/ | 
| | 

i | Very dense, red-brown, fine | 

' to coarse SAND, some silt, SM] , | : 

i | trace clay | | | : 

p | | M47 po 40-70-537/15 | 

| | | | ! 

i j pf 
| | | | ! | 

i ! | {223{ 8 DO | 73-150 3 12 
| { 

-_ 
| 10.361 | | | | gp tas) | 
! 34.0) CONTINUED | | 

fe _ 
No. ’ Drawn | 

: ie Fine em Golder Associates encod ae



COOR. N116095 ft. (N25386m) 0 9 

i 62981690 ft. (£695461m) BORING LOG G41-clJ sHeeT___2_ of __2 

surface ELev. 1634.4 ft. (498.16m) EROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i natum _....___ USGS MSL spa startep 2/27/79 == DATE «COMPLETED _2/27/79 

DRILL RIG Joy 128 ORILLING METHOD Mud Rotar 

i I | 2 o saves REMARKS 
DEPTH : DESCRIPTION of el |W AMMER | 

be wl eta |REC.Y 
oa 3 et S)2)e) cere, | ATT 

i | - | >| 2 | 2/ +r |/(Note 1} (ins.} 

TF 10.361_| CONTINUED a | P| 
i 34.0 _ P| : : 

! 10a} ¢ D0} 48-50-54) 14/16 

i 
| \ ; 100!" , 
i Very dense, red-brown, fine 419190! 100/3" | 3/3 

i to coarse SAND, some silt, ee oo 
trace clay 

SM | 
| | 

i soo F411 00; 200/4" [3/4 | 

| ae —— 
, | | bo | | 

14.48 : . a 
A7.5 Very dense, red-brown, silty | | | | | 

a : fine to coarse SAND SM 23. } | | | 

15.51) |< 
i 90.9 END OF BORING 

HOLE GROUTED AT COMPLETION 

i NOTES , 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. nammer 

i freely falling 30". (Sampies 2 - 12) 

786085 Oroewn _ JIS 
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COOR. N114775 ft. (N2Z4983m) ; SHEET _| or 2 

i 52981895 ft. (£695522m) BORING LOG G4i-cl3_ —— Ff = 
| surace evev. 1612.2 ft (492 92m) oRovEcT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i CATUM USGS MSL _ DATE starteD 3/10/79 DATE COMPLETED 3/10/79 

DRILL RIG .._ JOY |2B == CRILLING meTHoo.____ ud Rotary 

: DEPTH | _ /2] 5 aE MARKS 
a DESCRIPTION ~{¢ c a So > x HAMMER 

METER | et 22/2) stot | ar § ze} a]2/e ) tins. i | 2 (Note 1) fins. 
-— 0.0 2 a | | 

| Compact, brown, silty, fine to | | 
| | coarse SAND (Boulders to 5' a lias; _ 

i — | | diameter on ground surface) ‘ 

F 1.22 | 
i 7 TT TEE 

i 13-1414 honne 
a 

i ia} 3 bo 19-38-10 [8/18 

rere i : 19-31-63 15/12 

tt | | 
i ey 

| 10! | | 
Compact to very dense, brown, Le | 5 DO 45-100/4" 10/10 
fine to coarse gravelly fine = icp | 3 | 

, to coarse SAND to fine to (SM ; | | | 
; , coarse SAND, some fine to | Pg ! | 
| _ coarse gravel, trace tc some (tc | . : | 

j C | silt om | | | 
| _ : 

| Hog, 6 DO | 39-41-49 15/18 

i | : 63 | 

F : Af T7000 63-1003" 575 

| | : 

— 
8 bo 112/6 : [6 | | 1 tog/ 

| | rt : : 
. | | nnn 

10.06} | _ — 
; P — : CONTINUED | | : 

: | | | | 

i : | ! ! 

786085 ‘ orcwn —_ jis . 5 Golder Associates mnerecd OA 
2 —



COOR. N114775 ft. (N34983m) 5 9 

; 62281895 ft. (€695522m) BORING LOG -c41-cl3_ SHEET 2 _ OF 2 _ 

surrace evev, 1617.2 ft. (492.92m) ogqyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i oatum ______USGS_ MSL pa stTaRTED 3/10/79 DATE ComMPLETEp —S/10//9 

ORILL RIG____vQy 12B Ss  CRILLING METHOD Mud Rotar: 

En ar i 5 <| 8 . : REMARKS 

_ |METER E DESCRIPTION al | | wanven | 

i : " > 2 1? | F (Note 1) ins. } 

. : | 10.06 CONTINUED _ pS | 

G 33.0/ | Compact to very dense, brown, |SP : 
| fine to coarse graveliy fine {SM i , 

to coarse SAND to fine to to | | 
coarse SAND, some fine to ” | , 

i | coarse gravel, trace to some SM 

sal | sit 
38.0 hoo} | : 

i | 8 }10 100 | 79-50/2"| 8/8 

| Ss 
: ; | 

i Very dense, red-brown, fine | | | 
gravelly, silty fine to OM | : 

| coarse SAND to silty,fine to |” {145 — | | 
| coarse SAND, some fine gravel, , 47 6'111 DO] 145/6" (5/6 

i trace clay | p__ ; : | 

: ! i ! | 
| . ! | | 

| hao} | | 
) | ro ! 1 4 om 16/6 | 

15.39] ae 
i 20.9 END OF BORING 

HOLE GROUTED AT COMPLETION 

NOTES | 

F | 1. Penetration Test - Driving 3" 0.D. sampler with 360 Ib. hammer freely 

Falling 25". (Samples 2 - 12) 

786085 | wo cwn J 
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COOR. N113135 ft. (N34483m) , 
F £2282080 ft. (£695579m) BORING LOG 641-C15 | SHEET __1___ OF_/__ 

sureace eLcev. 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum _.____USGS MSL spate: starten 3/2/79 Ss vate compnetep 3/7/79 

DRILL RIG Joy 12 B DRILLING METHOD______Mud Rotary 

— 
i DEPTH |. <| 3 : GROUNDWATER 

lverer | DESCRIPTION a} x |e) | Haver | OBSERVATION 
‘FEET ce) ee) e) BOM Zar WELL 

i | i S| a}z2)* \(Note 1) (ins.) 

[7A Tis} = t= 
: | Compact, brown, siity fine | LAs 

i _ ; to coarse SAND, some fine SM 
1.07 gravel 

35 fo 

Col 
i Dense to very dense, light | Post 3 loo! 6-9-14 115/16 

brown, fine to medium SAND, SP{ 23} 3/D0! 6-9-14 15/18 

trace silt ee 
i | 4\D0| 9-15-22 | 12/18 

| _ | 
pe ppp 

| : 
B b - | | | 29] 5 D0} 7-13-16 | 15/18 

2 | | 3 18) | : | 
17.01 ann | 

: s ! 

, | 6|0C| 9-12-13 | 12/14 

| | / yy 4/13/79 6.37 
| | = 20.9 

| 
i Dense to very dense, silty | 

| fine SAND, trace clay to ay 22 7 {DO} 12-15-14) 2/18 
| fine SAND, some silt, trace rd 

i; § Clay , | | | 
| | ! | | | | 

i “laos 
| 37| 8 :DO} 11-15-22! 14/18 | ! 

' 
| | | | 

. g|p0| 13-16-24) 15/14 
| | | | 

11.13: | | — | ! 

i CONTINUED — 7 
Job No.__286085 a ; Drewn js 

i Scale __1' 29) Golder Associates Checked CS



COOR. N113135 ft. (N34483m) 5 , 
i F2282080 ft. (£695579m) BORING LOG _%1L-cls SHEET £4 OF_4 

. DATUM USGS MSL DATE STARTED 3/2/79 DATE COMPLETED 3//7//9 

ORILEL RIG Joy 128 —_. DRILLING metHoo___ Mud Rotary 

3 ) SAMPLES | Bp DEPTH | , 3 : GROUNDWATER 
| & DESCRIPTION 1 c 

METER | 5 ale |é . “sowe| REG OBSERVATION 
FEET i =| Oo ,2/ 2] rer on. 

i a S| @/zZ/*{ (Note 1) ins. 

boa | CONTINUED po | 
i 36.5) | | Tashene | 32110 [Do ; 11-13-19!15/18 

Dense to very dense, silty 
; F fine SAND, trace ciay to cM | | 

fine SAND, some silt, trace | | 
clay | | 

i 45 411 DO 13-18-27| 5/14 

B t 14.02 — LL 
E 46.0 | | 
| | : | 

| | | | 
' . 53 hie DO | 12-19-32112/18 

Very dense, fine sandy SILT, IME | . ! 

some clay i | | | 

f : | | 
| | ° | . ! 
| | P3913 DO | 12-17-22 6/13 : 

17.22 | , | 
2 56.5 , | | 

| fot [14 Do | 31-46-55 12/18 
7 | Very dense, red-brown, fine om i | 

i r ~ to coarse SAND and fine to | ; | | | 
- ' . coarse GRAVEL, some silt, to a | | 

/ occasional small cobbles on | | | 

. | : | 
| | 

. | 5 PO | 27-50-75 (16/181 
| | 20.73 7 — ! | 

5 68.0] | CONTINUED P| | 
| 

| | 
| 

E _ 
pa J86085 . Drawn ___ 
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i COOR. NII3I35 ft. (N34483m 

i SURFACE ELEV. 1615.6 ft, (492.44m) provect_ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_ MSL pate starTep 3/2/79 Ss pate compLeTep —3/7/79 ____ 

F DRILL RIG_____Joy 12B = :—C«ORLLING METHOD ss Mud Rotary 

ZT. DEPTH || <|5}_—_a' GROUNDWATER 
METER ja DESCRIPTION altile | OBSERVATION 

i= =| S]2/2 1) Per om | ; 

| S| = {2 |(Note 1) fins.) _ 

i von | CONTINUED a 

68.0 Very dense, red-brown, fine OM | 
f | to coarse SAND and fine to | 

coarse GRAVEL, some silt, to 125 416 [po 33-43-82/12/18 

99 95 occasional! smai! cobbles r | 

; 73.0 

181 | 
9) : 

p 17 [bo 71-110/3"| 879 | 
| | | 

Po | | 

: Peet 
, | <t[78 (D0 161-120/3"1 6/9 | 

; Very dense, red-brown, fine | | | | | 
| to coarse SAND, some fine to  [SP- | | 
| coarse gravel, trace to some SM | | 

; | silt, to gravelly, fine to to | | | 

' coarse SAND, trace to some hr pe | | 
| silt, occasional cobbles ism [22019 DO | 85-135 — 
i | | | aan an 
| 101 | 3 | 
: 9" | 

i | 4-120 ipo [61-40/3" | 8/5 

yyy 
f : | : 

Ly 156 | 

Q' 

gn © O 

f 29.26) Le | r | DU ! O- 1) 

96.0] : | 
Very dense, brown to red- Dp. | | 

f brown, fine to coarse SAND, M : 
trace to some fine grave!, 0 . 
trace to some silt | SM ; . 

| 102'22 Dd | 32- 

i 31.09) | ene PT 
102.0} |. , : | | | 

: ; CONTINUED | | 

Job Ne, ZO 08 —_— Golder Associates awn — 
fj Scoile_ FO) Checked <e-ge



i COOR. N113135 ft. (N34483m) 4 , 

E2282080 ft. (£695579m) BORING LOG £41-Cl6 SHEET __ OF __*__ 

F surrace ELev, 1615.6 ft. (492.44m) project EXXON CRANDON TAILINGS DISP M 

patum USGS MSL pate startep ___3/2/79_ ss «DATE COMPLETED —3/7/79 _ 

F DRILL RIG Joy 126 DRILLING METHOD.__ Mud Rotary 

DEPTH | = 2] 5 GROUNDWATER =| 
i a DESCRIPTION ete. GAMER | OBSERVATION | 

METER | & (2 ] 2a} uw] Brows [REC WELL 
FEET 2 | >| 9]2/2) Pere. . 

. 1 PPP TF Note 1) fins. 

i T 37.09 | CONTINUED = a | 
102.0, P| ! 

E | 
| 

169 | 4 
; 5123 D0 169-1002" | 6/8 ) 

| A a a 

pd _ 
i | | - a 

; To 
i | P| po 

' Very dense, brown to red- SP- | | | : 

' brown, fine to coarse SAND, SM | | | 
i ' trace to some fine gravel, Ke | | | | 

trace to some silt _ P| | | 
| : 

B : ! 144 |24 [po | 46-98 : 
| 
| | | 

i | os pp 
| | 

E | | | | 
| | | | : : | 

le 
roe bs bo 41-65 elie 

40.23), P| 

i “| CONTINUED 

____ 786085 ° Draw _ jis 

ee ae Golder Associates on 908 
E scare lS 
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c COOR. N113135 ft. (N34483m 
| 

E2282080 ft. (£695579m) BORING LOG G41-C15 SHEET__2__ oF_/ _ 

E SURFACE ELEV. 1615.6 ft. (492.44m) prRovecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL ope: startep 3/2/79 SS séare compLersp 3////3 

i oRILL RIG YoY 12 Bo opritinc mMeETHOop____ Mud Rotary 

ar 
, DEPTH 5 se SCRIPTION =| 3 | GROUNDWATER 

~ cl >] 5 HAMMER OBSERVATION 
werer |e wlio sé | IREC. 

rT eB] E,E) ccrem | ar WELL 
| ° >} 7}; (Note 1) {ins. 

i Tay al | CONTINUED p | 
132.0 Very dense, brown to red- — SP | | 

_ | brown, fine to coarse SAND, SM ! | i 
; | trace to some fine gravel, to ! 

4) 215) trace to some silt SM 

: eee : : 

n53.426 IDO | 48-105 112/12 
| 

i P| | | 
So po 

t - 
| | | 

| Very dense, brown to rea- 5P | | | 

i | brown, fine to coarse SAND, to 59 | | | 
| trace silt (sand becoming BP-L 10" | | 

Finer with depth) e F__|27 (00. 59-100/4"' 9/10 
| 

fy | | 
| | 

i a 
! | | P| 

| po ytd. a 
i : | 

| BT} 
f i Prot | | 

| -¢ 28 pe 67-100/3" | 8/2 | 
| . ! | | 

be dye 
50.29 ee 

| i . 

f 165.0| | Very dense, brown, fine SAND cM | | . | ye | 

167.0! | CONTINUED e || | 

Job No.___286085 ‘ Drown __ jig 
; mie nES Golder Associates wneencg BEB



COOR. N113135 ft. (N34483m) 
6 

-£2282080 ft. (£695579m) BORING LOG —S41-cl5. sHEET__© or __/ 

F SURFACE ELEV. 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _....__USGS MSL spa: STARTED 3/2/79 ss ~DATE «COMPLETED ——3/7/79 __ 

f DRILL RIG___ voy ]l@ Bo DRILLING METHOD Mud Rotar 

. DEPTH 5 | <| 8 GROUNDWATER 

i METER . DESCRIPTION a ~ he HAMMER OBSERVATION 

FEET |& ee ye) el) een | art wert 
” S| @}/]Z1+r /|(Note 1) Lins. 

E 59.99 CONTINUED 

' 167.0) Oo 

. 114]29 [po | 36-78 | 12/12 

Very dense, brown, fine SAND cM | | 

and SILT | | 

| " a 
| | p | 

p | py al | 
| ! | | | 

| | Ly. Grout 

; 55.02 
| | | “| $} (to surface) 

. 
© 

BOD TT 40130 [po | 19-121 hiavi2i ¢) 
pala 

| | - o | 

, 
| | 2 | 

a : a! wv 

| fe 

, | Hard to very hard, brown | a oO 

| SILT, trace fine to coarse ML rf S 
i 

iP! Q . ¢ 

sand, trace clay Tt 1 
aa 2 87 .0 

i 50 ya) =| Bentonite 

| 73431 DO 75-75/2" 18/8 |} &\ Clay Seal 57 9] 
A - : 

| FUT CUT volA 190. 

i | | | ie?) | Pea 

| : io. Gravel 

: | c 
| 

an 

; 59.44| | i 59.44 
195.0] | Very dense, brown, gravelly p- | [ro U Pes C5. 

fine to caarse SAND, trace oy I: 4 Gravel 
. IS | e * 

f 60.35 silt | RAT 
198.0 — ne a — 

CONTINUED | CONTINUED 

i 7 

Job No.___/86085 ° - Drown___dJ1S | 

i Scaie__L=9' Golder Associates Checked Ace



i COOR. N113135 ft. (N34403m 

E2282080 ft. (£695579m) BORING LOG G41-C15 sHeeT__/ or _/ 

i suRFAcE ELEV. 1615.6 ft. (492.44m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _..____USGS_ MSL sé: STARTED 3/2/79 Ss «DATE COMPLETED _i///7% 

i DRILL RIG Joy 12 8 DRILLING METHOD. Mud Rotary 

j 5 DEPTH | : GROUNDWATER 

METER | © DESCRIPTION - tel rte HAMNER | OBSERVATION 

FEET | e | 3 =) 3 on Bin, Ant. WELL 

i . ° >} ™ {21° | (Note }) ins. 
7 | 

60.35 CONTINUED a ! CONT INUED 

‘ > ay32 |DO 50-100/3"| 6/8 jo) Se Pea 

Very dense, brown, gravelly pf. 8 | Grave} 

fine to coarse SAND, trace oc 

e silt 
cd 

fc.) oo 
5 On ay 

| eM. 

i Oc 4 
| Somme 072. 46 

205. , woe 2 ey 
0 ° Soft to firm, brown and | ~ 2 od 205. 

i gray-qareen CLAY to clayey CL | aan . 
p | SILT residual material} +6 I 7, | 

| mo Gg 

64.01 ML | Ps 
| nd ~ 59 en LOO jeriel 2 i 210.0 | bpe33 [D0 27-64-Wh16/16, ° 7 | pea 

Gray-green, highly weathered | *, ? 2 | Gravel 

metavolcanic TUFF | of ar | 

i 4RC} - ree are 
i ae 
| po fee oT 

Bf 66.23 fea 
217.3 END OF BORING | 

i NOTES 

i 1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 2 - 33) 

i 2. Elevation of top of protector pipe, 1617.3 ft. (492.95m). ) | 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

c 7.38 | 

i 22.6 22.6 | 24.2 

*pump Test and Recovery Period Between these Dates. For Pump 

5 “mest Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No.__288085 + Drown ___jlS 
a ; outed t=8 Golder Associates wag. BB



i DOR. NIT3ST50 Ft. (N34488m | | 
E2282085 ft. (69558um) BORING LOG G41-C15A SHEET | oF I 

i suRFACE ELEV. 1615.6 ft. (492.44m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _ pate starten 3/6/79 spate compLeTeo 3/9/79 __ 

i ORILL RIG —_Lchramm Rotadri DRILLING METHOD____cased/Rotary 

i GENERAL NOTES 
1. Boring drilled specifically for performing in situ permeability tests. 
2. See log of boring G41-C15 for description of subsurface materials. 

i 3. Ali permeability tests were falling head tests with water level at top of 
rods at beginning of test. 

4, All holes fully grouted at completion. 

i TEST NUMBER 1 
Advanced hole to 120.0' with 6" Dit and Revert muc. 
Drove 4" casing from 120.0' to 124.0' and cleaned hole with air. 

i Casing dropped to 127.0' while cleaning hole. 
Sand ran up casing to 100.0’. 
Drove 4" casing from 127.G0' to 130.0' and cleaned hole with water. 

i Sand ran up casing to 121.0'. 
Casing was cleaned with water to 130.C' three more times and each time sand ran 
up the casing. 
Lowered 2" I.D. wellpoint (#60 stainless steel screen) to 121.0' and pulled up 

i casing to 121.0° then drove wellpoint to 133.0'. 
Perforated lenath of wellpoint was 26" and tne 1-13/16" 1.0. standpipe rods were 
11.0' above ground. 

i 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 

i 10.0 29.0 

oe Drove 4" casing from 121.0' to 145.0'. | 
Couid not advance or extract casing. 

i Abandoned hole, leaving casing in ground. 

. 786085 . Drown __J!1S__ 

Job No, Golder Associates <necked CEL 
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COOR. N113050 ft. (N34457m) 
5 

F2781850 ft. (£695509m) BORING LOG  G41-C158 SHEET_1|_ oF __S 

i SURFACE ELEV. 1611.6 Tt. (491 .22m) PROJECT EXXON CRANDON TAL INGS DISPOSAI SYSI cM 

paTUM _._USGS MSL spate: startep 3/30/79 Ss pare compLtetep 3/31/79 

i DRILL RIG CME 49 DRILLING METHOD Solid Stem Auger and Mud Rotary 

DEPTH |, él 5 GROUNDWATER 

i METER |® DESCRIPTION oltle | WAMMER OBSERVATION 

FEET | et EIS / 2 peeem ea mete 
i | @ | S| ® |Z] / (Note 1) ins. 

] 7 a | (Note 2) 

: Very loose, Dlack PEAT and ] IAS - | - P| : ) 

i | silty fine to medium SAND, PT , | fo 

trace clay to very loose, to : vl 
dark brown, silty fine SAND cM . +} ee ee fe _ '¢ - 

i with organic matter 21 2\p0! 1-1/12" 118/18... ! rou 
.. poe 'p 

| ! | - | 

2.44) 
| 7 : 

i 8.0 | ou 
| rs : 

| 35] 3 loo | 8/30/55 118/18, |e 
i | Compact, gray, fine SAND, Lom | | ! | el 

some silt pr hd | E 
! ot | Op 
| i | | op 

; | i! | me 
— on) sy7no.| gigas! | [47] 4 00) 5/7/10 8/188) 3 4.88 

| : tA 16.0 

, | | | | ++] ~ Bentonite 

| | | | aa / Clay Seal 5 

i 
|| 6.37 4/18/73 301 5 |oo 8/13/17/18/13° | -wo.2/m Ste 6.40 pO Sher Nels |yee0.9 6.8 

21.0 Very dense, gray, fine to p | | “109 cl. 

i coarse gravelly fine to coarse M P| os oe Pea 

SAND, some silt, trace clay ) A, Gravel | 

i 3 ost 6 v0 27/15/76 | 8/18 © 
: Ct oi 

26.5 END OF BORING 
i HOLE GROUTED AT COMPLETION 

i NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely faliing 30". (Samples 2 - 6) | 

i 2. Water ponded on ground surface, 3/30/79. 

. 3. Elevation of top of protector pipe, 1694.7 ft. (5716.55m). 

786085 wy 

eres Golder Associates non? 5 
| i Scole__1"=5° 
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COOR. N113050 ft. (N34457m) 
E2281850 ft. (£695509m) BORING LOG .641-C158 | SHEET__¢2 OF _¢ 

i sureace eLev 1611.6 ft. (491.22m)ppojecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__YSGS MSL aE starteo 3/30/79 nate compLetep___ 9/31/79 

; oricc RIG___CME 45 0 CRILLING >METHOD Solid: Stem Auger and Mud Rotar 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DATE “W7ie775_[ii/iz/7e*t_o7ioyeo*] Cd 
een a OTT es) es | CCS 

SepTn (fen 20.9 | 16.9 | 192 | [Tf 

i | *Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

786085 . JEF 
Job No. __-_-->>>_ 

Drown YES 
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i COOR. N114075 ft. (N34770m | 

i suRFACE ELEV. 1615.1 ft. (492.2/m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —__USGS_ MSL pate startep___ 3/2/79 spare compreren —3/4/7° 

i DRILL RIG___Mobile B-61 soit inc MeTHop______— Mud Rotary 

DEPTH |. gl] 5 aE WARKS 
a DESCRIPTION tele 

i METER | ¢ wie lz . aNowe REC 
FEET |¢@ =} 9 }2 | 2) Per ow. ATT. 

o >} ®@}2),°" |(Note 1) fins. 
i ICTS Tonsor Land yout Ty] 

0.5 

i 65 10-25-40] 12/12 
| 

a 

oo t-tbsn j 
i | 23} 2|00| 7-11-12 |12/18 

al 

100, | | 
F313 |o0 100/3" | 3/3 

i Very dense, brown to red- : | 
brown, fine to coarse SAND, SM 24} 4 \D0 29-17-7 |4/18 

, some silt, some fine to 
coarse gravel, trace clay pL , 

i 5100 25-40-52,12/18 

i | 
| ‘ 

i | 6 D0} 18-26-24) 12/16 
| 

| | 

i 
| 55 | 7 \o 4-26-29 |12/18 | 

: | | 43] 8 \p0 10-20-23 |9/18 

Esp ~~ res ee pa CONTINUED cy | 
Job No.__/86085 : Drown ils) 
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i COOR. N114075 ft. (N34770m) 
E2282300 ft. (£695647m) BORING LOG _641-014 | SHEET__2 or _2 

i surcace eLev 1615.1 ft. (492.27m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __..___ USGS MSL sop: sTarTED 3/2/79 Ss DATE «COMPLETED _3/<¢//9 

i DRILL RIG... Mobile B-6] ————sopritiinc MeTHOp____Mud_Rotary 

| | | ® b PLE ! 

DEPTH Is | =| °& a“ ° . REMARKS 

a DESCRIPTION my & | 
i METER re o 3 i | . HAMMER Rec,/ 

FEET. = =| 393 |z : O | PER GIN. arr 

i . oe | >} @}2;°" |(Note 1) kins. 

Fay oa | contiInueD = dC | | a 
37.0 a | | ! 

i 
| 

: 59 | | 

F | Very dense, brown to red- 163) 3 ” 28-52-111 (18/18 

| brown, fine to coarse SAND, SM ! | ! 
i some Silt, some fine to _ | ! 

f | coarse gravel, trace clay | | i 

| 170 |10 ‘D0 44-76-94 18/18 
| | , 

i | P| | | 

pS 
p | P| } 

15.70) 83 1 0 4-29 212 
Very dense, brown, fine to SP an | | 

, p . medium SAND, some fine to at 6 ie 0 | 14-30-36, 18/18 
93.0 \_ coarse gravel, trace silt | ” 

E END OF BORING 

HOLE GROUTED AT COMPLETION 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
5 falling 20". (All samples) 

Job No,___/86085 : Drewn _. JIS 
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i COOR. N O tt. (N34204m , 

i SURFACE ELEV. 1649.2 ft. (502,.66m) prRovecT EXXON CRANDON TA G TEM 

DATUM USGS MSL. __. DATE STARTED__3/6/79 = «zDATE COMPLETED —3/h/79 

E orRiLL RiG_..Mobije B-61  ——soituinG MeTHOp SC Mud sRotary 

DEPTH | (<1 9 3 —_— . REMARKS 

E a | DESCRIPTION stile HAMMER | 
- w 2 © Ww REC 

TET F C/ ELSE) ctwem | “ar 
oO >| 2] 2)" | (Note 1) (ins. 

i -. U.lo. i... .ODSO1| and rootmat | 

0.5 | 
L | | | ! 

i | P24] 1 foo] 11-31 Tare 
| : ee 

; 11-12-10] 18/18 

| 
i | Compact to very dense, red- cp | | 

i brown to brown, fine to coarse ISM ! | | 
! gravelly fine to coarse SAND, | 15-15-15] 18/18 

5 | trace silt : / | | | 

| : _ po 
| 

be - pi; 
| | | 94 4 |DO| 19-32-62) 6/18 | 
| i | i | 

F oe 
| 

i 100; 5/D0, 22-44-56/ 18/18 

i ! 
205 | 

! d | 

i | | <e | 6 [D0 [35-105-100/3'15/15 

F838) | | | 
27.5 | 

. Very dense, brown, SILT and ML 160 | 
| fine to coarse SAND, trace Hs oi 7 (D0 160-100/3"! 9/9 | 

fine to coarse gravel, trace | pot ! 
i clay . SM | | 

10.06 

33.0 Very dense, red-brown, fine 1738 ! 
i | to coarse SAND, some silt, SM 410} 8 (00 \78-100/4"| 10/16 

| trace fine to coarse gravel, op ft TY __} 
11.28 trace clay | a 

i 37.0), | ~S””*SC CONTINUED | 

Job No.__286085 . Drownd lS ee 
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i COOR. N112220 ft. (N34204m) 
2282525 ft. (£695715m) BORING LOG 641-017 SHEET__& OF __4 

i surrace ELeV 1049.2 ft. (502.66m) proyecr___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS OMSL pate starten 3/6/79 DATE compLeTeD —3/6//9 

i orice Rig___Mobile B-61 pring METHOD Mud_Rotar 

DEPTH | | ae SAMPLES 
— =| 8 — , | REMARKS | 

i METER 2 | DESCRIPTION o|< cr HAMMER | | 

ETE E(B / Ele) en (om 
i : io >} @]|2;,°" |(Note 1) fins. 

TL ay.28 CONTINUED S| | | 

37.0 | | 

i _ | | | 
| ] | 

7 oy | P| 
| “t [9 100 [81-100/4"/ 10/10 

i Very dense, red-brown, fine | ! 

| to coarse SAND, some silt, sm 1156 | | 

| | trace fine to coarse gravel, [ ; 

| | trace clay LD V0 

| e__ {10 (D0 156-700/4"| 10/10 

5 | fp | | 
! , P| P| 
: | 156) | a 

| plo} a 
15.48 | ! 11 190 156-100/4"/ 10/14 
50.8 | 

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) 

___ 786085 ; own J]S. 
Job No. en Golder Associates Brean — 5 Z 
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i COOR. N111300 ft. (N33925m) 1 3 

52282140 ft. (£695597m) BORING LOG .G41-D18 sHeeT | or > 

i SURFACE ELEV. 1680.4 ft. (512.18m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum ______ USGS MSL ope: starten 3/3/79 pare comprerep 3/0/79 

F oRILL RiG___Mobile B-6] = ————soprRiLLinG meTHOp_____ Mud Rotary 0 

DEPTH | | g S . _ | REMARKS 

i METER 4 DESCRIPTION « |, | HAMMER | 

FEET i E/E) EE) ceetm |r 
; o | >| @ 721°" |(Note | ins. 

i “L =. 30: Topseil and rootmat | | | 

1.Q, | | | | 

i | 11-15-17|18/18 
| ft | 

, Dense to very dense, red- | 32] 2 Ino, 21-14-18] 18/18 
| brown, fine to coarse gravelly | cy | 

| fine to coarse SAND, trace to | | | 

i come silt, trace clay | | | 
| bo : : 

i | — | : 
: | | [36 3 D0 | 16-18-18 12/18 

i _ ! —_ | | 
! : a ! : 

: | po po 
. | || | 

| | | 36] 4 DO | 12-64-72, 10/18 | 
| | P| | | 

i 5.49 So ! | | | 
18.0 50 ! | | 

ay D0. | 
| 

: - () | 

i | r__| 5 1D0 50-106 3", 6/9 

| | 
| pT , 

i _ Very dense, red-brown, fine SP , | 100. 

' to coarse SAND, some fine to icy | sn; - 

' coarse gravel, trace to some oe 6 DO Ag-99- 318/15; 
F | Silt, trace clay St | | | 

| | 
; | 

i | — 
3 G : 

i | “| 7 po 141-100/3'9/¢ 
10.06 | — ! 
33.0) | | | | : 

i | CONTINUED | ! P| 

, | | P| 

tot 
Job No.___/ 86085 ° Drown __. jf] 5 
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i COOR. N111300 ft. (N33925m) 2 3 
SHEET OF £2282140 ft. (£695597m) BORING LOG .G41-D18 + oF _~_ 

i sureace eLev. 1680.4 ft. (512.18m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM __USGS MSL spate. starTep ____3/3/79 spare compLeTep __3/9//9 

i DRILL RIG Movile B-61 DRILLING METHOD....___Mud Rotary 

seem BE sees dC 
i - i | DESCRIPTION | 2 ~ & HAMMER - 

FET PEPER] 2) BoM Sen . © Cc1si>: . 

. 3 S| 2 | 2 miiNote | (ins. 

Pera - ~ bog | ___ CONTINUED a | | 
33.00 201} 100 | 

i - | S18 ipo 47-101- 3115/15 
ae ee 

. ' 237 
g ! 

i | | eo a7 Too 7a 97 

. : Very dense, red-brown, fine ep | | | 
| to coarse SAND, some fine to [cy | | | : 

i ' coarse gravel, trace to some ‘to 200 || | ! 
: silt, trace clay cmp 9410 jDO 100-100/3') 9/9 | 
| —._ [T a 

i | : ! 
| : | po 

p | 14 | | ; 
i _ | fe 911 (DO 114-100/3' 7/9 | 

: Qa 
! | | | 

i : | | 
oy | | : 
| 260 

i | “6'112 |DO | 260/6" {3/6 
! “| Td 

pS ! ! | 
|| | | | | 

J ' | | a 
S| | poo} | | 

| 4113 D0 | 200/4" | 0/4 
; oo 

i 
| : 

Boo 
19.37 || __| (Note 2) 
65.2 END OF BORING 

i HOLE GRCUTED AT COMPLETION 

(See Sheet 3 for notes) © 

i | ils 
_ 786085 ° Drawn Jis 
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i COOR. N111300 ft. (N33925m) 3 3 

£2282140 ft. (£695597m) BORING LOG _G41-Di8 SHEET 2 OF __2 

i suRFACE ELEV. 1680.4 ft, (512,18m) pPRovECT x CRANDON TAI 

patuM _...___USGS MSL sCé ATE. STARTED 3/3/79 DATE COMPLETED —-_2/o//9_ 

i DRILL RIG Mobile B-61 DRILLING METHODS Mud Rotary 

NOTES 
| 

i ° 1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 20". (Al1 samples) 

i 2. Split tube sampler left in bottom of borehole. 

Job No.__286085 ° Drawn —__J1S 

; Scole___ "=O. Golder Associates checxea__Cee



i COOR. N115865 ft. (N35316m) 

2282875 ft. (£695822m) BORING LOG G41-El] sHeET | of __2 

, SURFACE ELEV. 1651.6 ft. (503.41m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —___ USGS MSL pate starten 3/3/79 DATE COMPLETED 3/5/79 

i oricL xig___— ME 79 LING §=METHOD Mud Rotar 

Ee 
DEPTH S “ S : : REMARKS 
aeeen el DESCRIPTION 2 \ |e HAMMER | 

i” >}; 272° |(Note 1) Kins. 
= mh i  LODSO1) a at | : i tos Tans Cand rootma 7 lool 3-3-4 18/18 

“| Compact, brown, fine to | | 

. coarse sandy SILT, trace ML || | ! 
| fine gravel : | 

i 1.22! ee 

4.0) 2 \D0| 6-8-10 |18/18 

i Compact, brown, silty, fine 
to coarse SAND, some fine SM 
gravel, some clay 

i ! 6-7-11 (18/18 

| P| pe 
; 84) LL . ! | | 

12.6) : ! fo / | 

p : | 33] 4 DO | 15-15-18 18/18 
: | rl 
| | P| a 

i ! kf] || 
| Dense to very dense, brown, ‘Sp | ! 
| fine to coarse SAND, some to > D0 13-18-19 18/18) 

p | | fine to coarse gravel, trace SP | : ! 

i 
| | 6 DO fl0-16-100/18/18 

' | | ! 
i F | | | | 

21 by S17 D0 45-50/2" | 6/8 | 

| 

| , aa | 
i 9.91 00 | | 

32.5 Very dense, brown SILT, some mi t- 21 8 Ipo | 100/4" 3/4 | 
fine to coarse gravel, trace Zp —} 1 . 

i 10.67, fine sand _ | | 

2 | CONTINUED - 

. | | | 
__/86085 : cwn ——_—— 

Job No. EE Golder Associates ea" — BB 
5 Sccle__ Checked



i COOR. N115865 ft. (N35316m) | , , 
£2282875 ft. (£695822m) BORING LOG G41-El sHeeT__2 or _2 

; SURFACE ELEV 1651:6 ft. (503.41m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —____USGS_ MSL (DATE STARTED 3/3/79 DATE COMPLETED __3/5/79 

i DRILL RIG_______CMF 75 spittin MeTHop____ Mud Rotary 

Te DEPTH 3 <| 9° : : REMARKS 

2 DESCRIPTION eye ie 

Bi necren |§ : | S}e| | smmer lace, 
FEET §¢ ! > g = | 2] ber 6IN. | ATT 

2 | S| @{|zZj]*/|(Note 1) Kins. 
‘ | 

i 10.67 | — CONTINUED a S| : | | 

35.0, | Very dense, brown SILT, some po | | 

; : fine to coarse gravel, trace {ML | | ! 
11.43 fine sand | 
37.5 100) 

; 7 #1 9 (D0 | 100/4"__| 3/4 

Very dense, brown, fine to SP 
coarse SAND, some fine to SM] | 

f | coarse gravel, trace siit | 
| 100; | | | 

| AZ 210 [DO | 100/2" 0/2 | 

| op P| 
! | - : : 

A AQ. | | | 

; | Very dense, red-brown, iT ty Tom 001, | D0 | 100/6" | | 

15.09 | Fae oT Praceeeta Oo some rine : (6 "9/6 

49.5 
; | END OF BORING 

HOLE GROUTED AT COMPLETION = 

NOTES 

i 1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely | 

falling 24". (A411 samples) 

Job No.__/86085 Drawn jlg_ 
; note des! Golder Associates nw oened. ZEB.



i COOR. N114395 ft. (N34868m ) 
E2282890 ft. (£695826m) BORING LOG .G41:£13 sHEET__|__ oF _8 

E suRFACE ELEV. _LO¢/7.3 ft. 00m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

partum _______——S USGS MSL spate starten__¢/eo/79_s «DATE compLeTep __3/6//79 

i DRILL RIG_____ Joy 12B ——sC«éIRLLING METHOD. Mud Rotary 

DEPTH |, ne 
19 | of © GROUNDWATER 

i METER = | DESCRIPTION 5 |< x | GANMWER nec OBSERVATION 

FEET | Ee} 22/2) cerem | Tart WELL 
| | 0 -{| ° {7 }" | (Note 1) (ins. 

; *t 9.391 | Topsoil and rootmat | | | | 
To IfAS| - 

, 
| 

| 

| 

5 27 2 po | 4-14-13 |18/18 

pale ae | Compact to very dense, brown 35] 3 0 | I2-11-24) 18/18 

f | to light brown, fine to coarse Icy | | 
| SAND, some silt, some fine i || | 
| gravel, occasional cobbles | ! 

i n48 | 4 /D0)48-100  |12/12 

; : 
| | 

i | 169 | 5 PO B4-57-112/16/18 
| 

Po | 
: : 56 | 6 D0 | 27-60-96 116/18 

165 | 7 D0 50-65-100|16/18 

i to [vw 4/17/79 10.7 
| | 30-55-60/13/18| = 35.2 

11.28 eee 

i 3/0) | ___ CONTINUED pf | 
Job No._/86085 Drown ___ _dIS 
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i COOR. N114395 ft. (N34868m) 
£2282890 ft. (£695826m) BORING LOG —641-EL3 SHEET_2__ OF_S___ 

i SURFACE ELEV. 1627.3 ft. (496 .00m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ USGS MSL oat stARTED 2/25/79 Ss «DATE comPLETED 3/6/79 

f DRILL RIG Joy 128 DRILLING METHOD________ Mud Rotary 

ZT. 
PEPIN Ss sESCRIPTION s| 8 y ) GROUNDWATER 

i METER | » SSE). EE ince | OBSERVATION 
FEET | z < S z a : PER GIN. ATT. WELL 

& >| 2 }]2)F /(Note 1) ins. 

i ° | CONTINUED S| | | 
37.0 | _ | | | 

1 
; 145] 9 \p0] 62-62-82] 10/18 

: } 87 {10 [00 30-37-50] 12/18 

Pe ia 
200 | | | : 

P Very dense, red-brown, fine A754 Neo | 200s" 15 6 
to coarse SAND and fine GRAVEL, 
trace silt, trace clay to fine ISP | | | . 

' to coarse gravelly, fine to |SM | | 
f | coarse SAND, some silt, trace to 210 | 

_ clay, occasional boulders i biot | ! 

B | <f__T12 IDG 1110-10074" 977¢ 
SM | 

. Lh | 

i 
| + {13 (DO 1O9-100/5" 8/9 | 

F - | 
j : I | 

25 | 
; 614 [po | 125/6" | 6/6 

yo 

: go} | 
9115 ‘DO | 80-100/3" 9/9 | : 

i <f : 

21.95) | oo! | 
E CONTINUED p 

786085 Drawn ____J I$ 
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COOR. N114395 ft. (N34868m) 

j £2282890 ft. (£695826m) BORING LOG .G41:£13 SHEET_3_ oF _8__ 

surFace ELev, 1627.3 ft, (496.COm) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _______ USGS MSL oat startep 2/25/79 Ss DATE compLerep ——S/6//9 

i oriLL RIG OY 12BpriLLING =METHOD Mud Rotar 

DEPTH E < 8 GROUNDWATER 

METER = DESCRIBE TION ej <|e HAMMER | OBSERVATION 

FEET |é ce} EYE) E strom | at WELL 
p . | ® 5S} @}]2Zz]+|(Note 1) (ins. 

T 57 os CONTINUED 
72.0. | 

E | 190 ! | 
| 3 : 
| 4} Tie [po 190-100/2" 1878 

i Very dense, red-brown, fine = 

to coarse SAND and fine GRAVEL, - 
trace silt, trace clay to fine om {180 

; to coarse gravelly, fine to aa 
coarse SAND, some siit, trace § - - — 

| clay, occasional boulders |e 117 [po /80-100/5"1 8/11 | 

' son 
| ROOF ! 

i | 10" | | 

| 4 Tis 100 100-100/418/10 | 

| : | | | | 

i | | P| | 
| | 165 ! | | 

: 6'19 IDO; 165/6" {6/6 | 

i | ot 
| 

| ! 
28.19 | | 

, 92.5 | 

| Very dense, red-Erown to 167 |20 DO | 78-75-92 | 16/18 

' light brown, fine to coarse OM : | 

SAND, some silt, trace fine | | 

gravel, trace clay, occasional | 70 ' 
; | | silty sand layers ! A821 IDO 70-100/2" 18/8 

| PT 

og 
B 104.0] | | : 

. CONTINUED | | | 

E 
__ /86085 . rown J 1S 
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COOR. N114395 ft. (N34868m) 

E2282890 ft. (£695826m) BORING LOG _G41-El: sHEET__4__ or __& 

SURFACE ELEV. 1627.3 ft. (496.00m) provect XXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM _......_USGS MSL spate: startep 2/25/79 ss DATE «COMPLETED 3/6/79 

i DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

3 DEPTH 5 <}5 | GROUNDWATER 
METER la DESCRIPTION 1 e « MAMMER | OBSERVATION 

FEET i ce] Ze) a) Sm [ar WELL 
i % S| @}|z/i{* (Note 1) (ins. 

104.0 | | | 

a 
| fi75]22 [bo] 75-100 | 12/12 

Very dense, red-brown to ! 
light brown, fine to coarse | 

SAND, some silt, trace fine SM | 

E gravel, trace clay, occasional | | 

Silty sand layers | i | 

S 
: 

| 85h | | 
i 

| Qu | 

| Gk _123 100 185-1002" 7/8 

ft 
38.10} | 

j 125.0 | 

i | ! Very dense, red-brown to SP 
' light brown, fine to coarse to ! 
| SAND, trace silt ey Po 

p 2 | 105 |24 [Do | 27-35-70 12/18 
| | 

7 
| i 41.15 — — : 

135.0 : 1 
: E CONTINUED j 

| 786085 , _ils 
i Job No. == = = 

Drawn ___ _———— 

L Sesto] "=5! Golder Associates weg. GOA



i COOR. N114395 ft. (N34868m) - 9 

£2282890 ft. (£695826m) BORING LOG G41-£13 sHeeT__5__ or _8 _ 

i SURFACE ELEV. 1627.3 ft. (496.00m) proyect____ EXXON CRANDON TAILINGS: DISPOSAL SYSTEM 

paTUM _...._____USGS MSL sop: startep____2/25/79 Ss bate compieTep —___3/6/79 _ 

i DRILL RIG Joy 12B DRILLING METHOD... ss Mud = Rotary 

a oe SAMPLES 

DEPTH 1S “| 8 : GROUNDWATER 

i METER |° peserienie el |e : HAMMER OBSERVATION 
——— ee whrotsiu REC. ret Teele | BOR ecg, wet 

[a S| @]2z)]Fr j; (Note 1) Lins. 

i Toast CONTINUED L 3 | 
135.0; | OO : 

i | 
| 

| 

i 
| 190|25 [po] 40-150 

, | 

, i P| 
| | | i - 

; 
: | 

_— 
7 P| 

i | _ || 

i | Very dense, red-brown to SP 270|26 |D0| 70-200 (12/14 
| light brown, fine to medium Oo f | | 

SAND, trace silt p- | | 

i " | | - 

i | | | fod. i | | | | ! 
| ' 1190127 !DO: 50-140 10/12: 

| | 

| 
| | i | 
| | 

5 51.21] | : — ! 
o | 

108.0 CONTINUED | 

. Li | 
786085 ° Drawn ____ i] S 
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i COOR. NI14395 ft. (Nodooom 

i SURFACE ELEV. ft, (496.00m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________-USGS_=MSL_ so pate startep 2/25/79 Ss DATE ComPLeTED ——-S/0//3 

i ORILL RIG. Joy 12BOCORRILLING METHOD Mud_ Rotary 

nr 
penis | 2| 377 } GROUNDWATER 

i METER ' DESCRIS TION oe} |e HAMMER | OBSERVATION 
FEET | a Eee WELL 

o S| @/]2z1/F{(Note 1) (ins.) 

Tey ol | CONTINUED oo | | 

, 168.0 bye : 
| 9! | | 

Th 

i 
| 
| Very dense, red-brown to SP | 

i | light brown, fine to medium to i | 

! SAND, trace silt SP _ , 
; : "1257 [29 [po | 85-166 [12/12 

| 
| 

- — 
| | po | 

i : | | | 
| | 

| 
i | i | 

| 

i 185]30 IDO} 45-140 [12/12 
| | | 
| 

i | 
! : 

, 60.35 — — 

198.0 CONTINUED 

i : 
i | | | 

786085 ; Drawn 4 
; eds Golder Associates on" — HS



i COOR. NI14395 Tt. (N34868m 
£2282890 ft. (£695826m) Boring LOG G4I-£13 SHEET__/ of _-3 

i sureace ELev, 1627.3 ft. (496.00m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _____ USGS MSL ATE STARTED 2/25/79 Ss DATE COMPLETED __3/O//2 

i DRILL RIG Joy 12B ———sépaitinc MeTHop___ Mud Rotary 

DEPTH || | 8]. SAMPLES i 
oy ~ o| © i | | GROUNDWATER 

, METER . DESCRIPTION a ee HANMER REC. OBSERVATION 

FEET | eles) 2) Soe | ar WELL 
i ° >| 2] 7/7 | (Note 1) fins.) | 

E 69.35) | CONTINUED p | 
; 198.0 — p 

| 
210/31 00) 80-130 [12/12 

! Very dense, red-brown to | SP 
| light brown, fine to medium | to | 
| SAND, trace silt i SP | | . {4 

5 my et 
: | : | | iy 
: : _ i, 

i | | £75 [32 [bo 75-200 fiat | 
i | | | c Y) Grout 

| | a : i = (to surface) | 

: | pt | . 
i | ! p | ! DIA 

3 
i | . | bs 

i 3 © 

, 67.06 ; | fe 

220.00 7 gf 00 | 60-120 Lazria®s| = 
_ Very dense, red-brown to ‘ent $3 00 : oot Lele g 3 

"light brown, fine to coarse sm] | | : a ” 

; ~~ SAND, some fine to coarse ! Oo | REE 67 3 
| | gravel, trace silt, occasional |to i i++ Bentonite 223.0 

! cobbles Low ! oe Clay Seal 68.58 

i 68.88 | | ce Pea 225. 

226.0) | | |: Gravel 69.16 

Very dense, red-brown to oS 227.0 

i light brown, fine to coarse SP 

SAND, trace fine gravel, SM 154 pea 

trace silt cL=a) ¢ 
; p20 |34 bo | 50-170 12/1 OPS Gravel ; 

71.02 ee _ — _— | 

i 233.0) | CONTINUED a ! P| CONTINUED | 

Job No. 786985 ° Drawn —_ jis 

, wend tS! Golder Associates ea



i COOR. N114395 ft. (N34868m) 

£2282890 ft. (£695826m) BORING LOG G41-£13 sHEET__9 of __S__ 

i surrace eLev 1627.3 ft. (496.00m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM USGS MSL oa startep__¢/29/79 spare compierep ——3/6/79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

i (Ot. SAMPLES 
DEPTH Ss] 8 3 . GROUNDWATER 

i -p |= | DESCRIPTION rel tle | | HAMMER OBSERVATION 
METER | x ic] SPB; wy Brows [REC K WELL FEET j¢& +13 |z a. | PER GIN. ATT. 

; * >| 7 171° | (Note 1 | ins. 

ol | CONTINUED | a CONTINUED 
233.0 | ! | | 1BG Pea 

P i | | | |; (5a) Gravel 

| Be | Very dense, red-brown to p "CIN oP 
| light brown, fine to coarse om | “oN Le o 72.26 

i | SAND, trace fine gravel, | a 237.9) 
trace silt 170 yo 

73.30 A 61135 [D0 |} 170/6" 12/6 | °°: 2! 
i : eo et _° 

240.5] | ‘ rg 
- - h - t —_ 

i | | 36 RC | iene. v p {Pea 
| ; ,; NY | og ‘' Gravel | Green-gray, slight to highly | ~|asipe! - | prt no sc | 
| weathered metavoicanic TUFF 37 RC! B4/36 | any 7 

i | eRe rin 

| NY, | - cet 

i | | 39 | RC | ~ p4/54 Db. or 0 | 

76.35|_| | | | ae 
250.5 END OF BORING | 

i NOTES 

1. Standard Penetration Test - ortving 2" O.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 2 - 23) 

; Penetration Test - Driving 2" 0.D. sampler with 300 !b. hammer freely 
: falling 20". (Sample 24) 

Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 
i fallina 20". (Samples 25 - 35) 

2. Elevation of top of protector pipe, 1629.45 ft. (495.66m). 

; Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. : 

9/10/80* | 
i DEPTH (m) 

[pare | ofto/a. | —“‘iLSSUOUTUUUUUFCUTCCi“‘“‘(C’(™S$SCSNCONONOCié‘CW i DEPTH (m) | 10.64 | +4 SsSsSsSd OCs 
[DEPTH (ft.)}] 34.9 [of CT t—“‘iTSCOCO*C*C“‘#SS*@CCCONN(N’N’NW SSC‘ 

*Pump Test and Recovery Period Between these Dates. For Pump , 

i | Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No._—Z86085 ; Drown JIS . TET Golder Associates wpeeneg. FOB



i 
COOR. N114385 ft. (N34865m) 

- 

f  £2282895 ft. (£695a23m) BORING LOG —G41-51 SHEET ——_ 0° —=—— 

SURFACE ELEV.LO26./7 Ff%.(495, 80m) PROJECT XXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starTep ____3/16/79 spate compLeteo —__s/e2///9 

i DRILL RIG_ochramm Rotadrill Ss DRILLING METHOD Cased/Rotary _ 

i 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 witn water level at top of 

° casing or rods at beginning of test. 

4. All holes fully grouted at completion. 

P TEST NUMBER 1 
Drove 4" casing from 0' to 10.0', leaving top of casing 2.0' above grounc. 

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 1.06 

i 1.0 0.25 10.0 1.92 

2.0 0.46 15.0 2.58 

TEST NUMBER 2 
F 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. 

i Time (min. } Drop (ft.) Time (min. ) Drop (ft.) 

0.25 0.25 10.0 6.00 

0.50 0.46 15.0 8.17 

B 1.0 0.83 20.0 9.5 
2.0 1.67 - 25.0 11.25 

5.0 3.58 30.0 12.42 

i TEST NUMBER 3 
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.) 

F 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. 

| 786085 
. 

Job No.1 9S : Drawn ___j]s 
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i COOR. NI14385 ft. (N34865m 

patuM USGS MSL sé a=: STARTED 3/16/79 Ss pate compLetep_3/2//79 

; ORILL RIG_—SChramm Rotadrill _ prittinc MeTHop___ Mud «Rotary 

i 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 25.83 
5.6 10.00 30.0 | 28.42 

i 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. 

i Drove 4" casing from 95.0' to 103.0' leaving top of casing 1.0' above ground. 
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. 

F Cleaned hole to 103.0' using water to conduct falling head test. 

Time (min. ) Drop (ft.) Time (min.) Drop (ft.) 

i 0.25 7.0 2.0 30.0 
0.50 14.0 | 3.0 34.0 
0.75 22.0 5.0 34.5 

i 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 138.0' 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.) 

P 0.5 4.00 16.0 12.25 
1.0 5.00 21.0 22.75 
2.0 6.58 26.0 24.47 

E 5.0 11.50 31.0 25.25 
11.0 17.42 

TEST NUMBER 7 | 
i 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 
i were 6.25' above the ground. 

i 786085 brown — 1S 
Job No. _--- =~ =~ ; sole Golder Associates ~reckes



COOR. N114385 ft. (N34865m) 
_ 3 3 | 

£2982805 ft. (£695828m) BORING LOG _S4!-E134 SHEET = __ OF __= 

i SURFACE ELEV. 1626./7 ft. 80m) provect _____ EXXON CRANDON TATLINGS DISPOSAL SYSTEM 

patum _.__USGS_ MSL CATED STARTED 3/16/78 DATE COMPLETED __s/2//79 

B DRILL RIG _..schramm Rotadril]  prictinc METHOD Mud Rotary 

f Time (min. ) Drop (ft.) Time (min.) Drop (ft.) 

0.5 3./ 5.0 4.7 

; 1.0 4.3 10.0 4.9 

i > 2.0 4.6 15.0 5.1 

: Could not extract casing. Abandoned hole, leaving casing in ground. 

; 786085 . Drawn —it je 

vp Ne Golder Associates “necked OE 
; Sccle ___ c



COOR. N113380 ft. (N34558m) 1 0 

F2282935 ft. (£695839m) BORING LOG 41-Fl5_ SHEET _2_ 

; SuRFACE ELEV. 1647.3 ft. (502.08m) provect EXXON CRANDON TAILING DISPOSAL SYSTEM 

paTum USGS MSL sé: startep 3/1/79 sé «COMPLETED ___ 3/2/72 

; DRILL RIG_____Mobile B-6] = ———s pRILLING METHOD Mud Rotar 

DEPTH | | <| 9 —— -_ : REMARKS 
a | DESCRIPTION "| & 

i METER | .. Gle|e “Brows. lace . 
FEET : “ a : a pen GIN. ran 

8 S| @}z/r{(Note 1) \ins. 

i “b 9,30! Topsoil and rootmat | | | 

T.0 i 

| : | 

| | 

aan ala pol atelier 
; | 12-22-26 [18/19 

Compact to very dense, red- 
brown, fine to coarse SAND, SM pf Pt | 

some silt, some fine to | 3 DO | 43-61-78: 18/18 

i | coarse gravel, trace clay : | ! | 

| i | | 

! P| | 

i | | 4 DO | 52-130__ 112/12 

Tp” 
i | | P| 

: 
| | | | | 

f : | 5 Do! 63-112 12/2 

po 
| | 

: | p54] 6 DO | 84-170 112/12 
, | ! | 

cele. | 6B | bra | bs 7 pO 68-200/2"! 38/8 
| | ! 

9.75 | ee | | 

i 32.0] Very dense, brown, fine to Sp | 

| coarse gravelly, fine to coarse | oy, | 
10.52 SAND, trace silt ee | 

; 34.5 | | 
: CONTINUED | | : 

i _ | 
Job No._/86085 | . a, Drown __ j]g 

i Scale | TD) Golder Associates Checned. LU |



COOR. N113380 ft. (N34558m) 
9 ; 

i F2282935 ft. (£695839m) BORING LOG G41-E15 SHEETS. OF __S 

suRFACE ELEV, 104/.3 ft. (502.08m) PRovECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM ___USGS MSL séaE sTARTED_3/1//9 ATE complerep—__3/é/79 

i DRILL RIG._Mobile B-61 sortie METHOD______Mud Rotary 

rote MPLES 
. DEPTH is | 2 “_ REMARKS 

METER [& DESCRIPTION 0 . 7 HAMMER | 

FEET ce) E}E |e) Bem | ar 
i 8 S| @1z/ri{(Note 1) fins. 

) CONTINUED | 

. 7 
1.24 —_- eo oe oT TT ~ 8 8 IDO 1122-200 a 8/8 | 

5 34.9 po 

Very dense, brown, fine to Sp | 

i coarse gravelly, fine to cM b | 

coarse SAND, trace silt 92-200/3" 19/6 

| . FT 

i | | 
13.11 __ | | | | 

43.0) 46} : | i | 

p | 1" | 
| F_fi0 bo h6-100/5" 111/11 

Very dense, red-brown, fine hep | | 

to medium SAND, trace to some joy | ' | 

P | silt, trace to some fine to ;  y200 | i | 

' coarse gravel Lo | 

15 24) | | 11 DO [1001002714141 

gp PRS ae 
END OF BORING. 

i HOLE GROUTED AT COMPLETION 

. , 1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer 

: freely falling 20". (Al1 Samples ) 

Job No. __ 286085 f~ . . Orcown jis. 

it mee 1 N=5! Golder Associates a 7,



i COOR. N112385 ft. (N34255m) 
2283005 ft. (£695861m) BORING LOG —S41-El sHEET_|___ or 2 

i suRFACE ELEV. 1666.4 ft. (507,.91m) provectT TAILINGS DISPOSAL SYSTEM 

pATUM USGS MSL SCs: STARTED 3/27/79 Ss arrE «COMPLETED 4/efrg 

i DRILL RIG__ochramm Rotadrill  pritLinG METHOD Mud Rotar 

DEPTH b < 8 GROUNDWATER 

i METER a DESCRIPTION ott le! HAMMER OBSERVATION 
- WW ” LW . 

FEET 3 e/2(E) 2) crew | ar meee 
|? >| 772)" | (Note | ins. 

i T0120)... lopsoll and rootmat = 

05 
| Brown, fine to medium SAND, Sp 

i : some gravel, some cobbles 

Po 
7.0 ir Q 

; = [100] yonmer 18/78 

pl 
i | Brown, fine to coarse SAND | ! Air | | 

and fine to coarse GRAVEL, SM 2 iDO | Hammer (18/18 
; some silt, trace clay | 

; | 
be Beene 5 | 3 DC ete ais | 8/18 

7.62 ; | 
' Brown, tine to coarse SAND, rg | alli 12/12 

i 25.0) | trace’ fine gravel, Occasional ek 4 DO | Hammer {12/12 
8.23; | layers of clayey siit ae | 

2/.0 

i Brown, fine to coarse SAND 
and fine to coarse GRAVEL, SM Ay 

| some silt, trace clay (5 DO] Hemmer 112/121 

i 9.75 _ _ | 
32.0 | 

i CONTINUED | | 

: 

i 786085 . drawn 31s 
vop No——arzeT Golder Associates oe —~ Bodh 

; Scale —____ 
Checked



i COOR. N112385 ft. (N34255m) 0 9 

£2283005 ft. (£695861m) BORING LOG G4I-E17 SHEET © of __7 

i SURFACE ELEV. 1666.4 ft. 507.91m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MS pate starten___3/27/79 Ss pate compierep —4/¢//9 

E DRILL RIG_ochramm Rotadrill ss piLLING METHOD____Mud_ Rotary | 

¥ 
PERT | | 8 = GROUNDWATER 

f METER E DESCRIPTION ° ~ c HAMMER OBSERVATION 

FEET |g C) SEE) ccrem | Ar WELL 
i : ® >{ 7} 1/7 |(Note 1 ins. ] 

32. Brown, fine to coarse SAND 

i and fine to coarse GRAVEL, SM | Nir 

10.67 some silt, trace clay D0 | Hammer | 6/6 
ee 

: qi) 
| 7 Air ! 

i 

= / 0: Hammer_|'°/ 18 

Red-brown, fine to coarse | | L 

SAND, some silt, trace fine SM 

i gravel, trace clay Mir 

| ry Hammer __|1¢/18 
' 

| { 

i - 

i [9 bo whither 12/12 
| | 

1b 
P | | | | 

10 IDC ule Ths le/i2 

i - 
5 . F- [11 fc | watbr | 8/12 

fii 

i VE pO RE Or) 
20.42 oe oe | 

5 E 67.0] CONTINUED p || | 

__J86085 ‘ wn dis 
Hop No Golder Associates vrewn 

. Scale__L'=> Checked _ AB



| 

i COOR. N112385 ft. (N34255m) ; 5 

- £2983005 ft. (E695861m) BORING LOG G41-£17 SHEET 2 oF_2 

i SURFACE ELEV. 1666.4 ft, (5 PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_ MSL pate: starten___ 3/27/79 DATE coMPLETED __ 4/2/79 

i DRILL RIG ._SChramm Rotadrill  prictinc mMeTHOD_____ Mud Rotary 

- 3 DEPTH | Ran: GROUNDWATER 
; a DESCRIPTION [3 “Je HAMMER | OBSERVATION 

FE Wy ode l w |REC, OM ipetee | EP EUE| | RE Moo, wet 
° | 5} @}]2Z),*F |(Note 1) [{ins.) 

i rare CONTINUED S| | 
67.0 TO | 

| | | 

| Air ‘oy iy Pepe) Si, [sn 

14 [00 | Air 4/18/79 23.38 p= 1400] panto, [12/1ee SAs/7s 23.38 
i Red-brown, fine to coarse | ~ : 

SANG, some silt, trace fine SM | 

; gravel, trace clay | | | 

| Air | 

| BE DO Hammer _| 8/18 

i if 

i 

| ! | 

; : | [oti pol wer | 6712 
| 

| : | | 

bo 
peo 

i | = fsbo] A hs 

| Air | 
i | 19 DO | Hammer | 0/2 

Ce eee te ed 

31.09 So oe p— , 

. 102.0) | CONTINUED ie 

Job No._/86085 . Drawn jis | 

, soul LES! Golder Associates noged BOB



i COOR. N112385 ft. (N34255m) f 

| £2283005 ft. (E695861m) BORING LOG _S41-E1? SHEET ___*_ oF __9 

i SURFACE ELEV. 1666.4 ft, (507.91m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_ MSL pate startep____ 3/27/79 pare compiterep —4/¢//9 

i DRILL RIG ____Schramm Rotadrill  orRILLING METHOD. Mud Rotary 

ZT sarues «id DEPTH | 5 < 5 GROUNDWATER 
i METER : DESCRIPTION ol vle | HAMMER | OBSERVATION 

| = wT 2 io] w REC, 

FEET |& Ee] ELSE! seven | art WELL 
|% >} 7 17 1] 7 | (Note 1 ins. } 

7 og CONTINUED S| 

, 102.0) 

Red-brown, fine to coarse | 
SAND, some silt, trace fine SM 

i gravel, trace clay 

i [= 2020) venmer | 8/18 

i 38.10) | 

125.0 : 

i | Brown, coarse GRAVEL, some on | _ | 
fine sand, some silt 

i | Aq 
— 22 PO | Hammer | 6/6 

i | Lb 

41.15 | 

i 135.0 Yellow-brown to brown, fine Sp | 7 
to coarse SAND and fine to SM | 

41.91 coarse GRAVEL, trace silt 

i 137.5 ‘TINUED P | 
786085 . jis 

Job No. 
Drawn 

i Scole___ | eD Golder Associates Checked __ 4 _



i COOR. NI12385 ft. (N34255m 

£2283005 ft. (£695861m) BORING LOG _G4l-E1z SHEET 5 of 9 

i SURFACE ELEY. 1666.4 ft. (507.91m) provect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _______USGS_MSL_ (TE startep —__ 3/27/79 pate compzerrp —4/e//9 

i DRILL nig__ochramm Rotadriit DRILLING METHOD Mud Rotar 

DEPTH Ig <| 8 | GROUNDWATER 
i a DESCRIPTION ol~fe | HAMMER | OBSERVATION 

METER te H1e}oalu stows = [REC WELL 
FEET j¢ | >, 3/35) 5), Pers, | 7 

; | @ S| @]2/F |(Note 1) {ins.) 

° 41.9] CONT INUED S| . 

i 137.5 | 

| Air 
i 23 |DO| Hammer | 6/6 

a [| dr 

i | Yellow-brown to brown, fine Sp 

to coarse SAND and fine to SM | 

i coarse GRAVEL, trace silt 

: . 

1 lon 
: 

t 

E | | | | 
| 5 Air 72/7 

ro 424 D0 | Hammer e/g 
| to . on 

i : 
| | 
! | P| ia fo 
| l 

Air 6 

i 
a 0 Hamme ef | 

. 51.21 oe 
168.0 | 

; CONTINUED | 

.—_786085—— 
. Drawn 397 

5 sole. : Golder Associates specned 
cole__ jv=5 

C _ As



COOR. N112385 ft. (N34255m 
6 9 

E2283005 ft. (E695861m) BORING LOG CAL-FLZ SHEET OF 

SURFACE ELEV 1666.4 ft. (507.91m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTFN 

DATUM ....__USGS_ MSL soa: STARTED W_3/27/79  ss:dDATE ~ COMPLETED _ 4/2/79 

; DRILL RIG Schramm Retadrill _ orictinc meTHOD____Mud Rotary 

; DEPTH |. g|s GROUNDWATER 
a DESCRIPTION "ye OBSERVATION 

METER | Si} o|u | HAMMER REC, 
FEET ~ F > a z a oe ein. Zant WELL 

i : — 
5 oO z - yte 7 +n 

Tosy oy CONTINUED P| 
: | — — —§_ CO - | 

i - 168.0) | 
Yellow-brown to brown, fine Sp 

to coarse SAND and fine to cM 

i coarse GRAVEL, trace silt 

Air 

i 53.34 [= [26 |o0!} vamner_ 8/18 
175.0 

| 

, ! 

| 

‘ae | 
! 27 Do| Hamner 2/6 

p | A SS A A 

| Brown, fine to coarse SAND, SP 4. 

| | some fine to coarse gravel, | SM 

? ; i trace silt 

i 
| 

i 
: 

| | | 

i 60.66 — 
199.0 

i CONTINUED 

‘| Job No. 786085 . Drown ___jiS 

' a et Golder Associates on ae



COOR. N112385 ft. (N34255m) 
| 

. E2283005 ft. (£695861m) BORING LOG .G41-E17 SHEET__7_ oF __ 

SURFACE ELEV. 1666.4 ft. (507.91m) provecT ____EXKON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM __._____ USGS MSL sé starTED 3/27/79 Ss are compLeTEeD __4/2/79 | 

i DRILL RIG___schramm Rotadrill  pRiLLING METHOD Mud Rotar 

Te Lanes 
DEPTH js | =] ° GROUNDWATER 

. METER [a pEscripTion e|\|e wanwer | OBSERVATION 
METER | 8 ris} ejwl Brows jRECK WELL 

[PEEL is E1812 | Elaine” yrans, 
i ° Z CONTINUED | | 

60.66 | a 
YY. 

| 

- 
| 

Brown, fine to coarse SAND, Sp 

; some fine to coarse gravel, SM 

trace silt 

| ! 

i 
64.01 | 

210.0 | | 

i | | 
| 

: / Air | “ 
| | 30 D0 | —Y 

Red-brown SILT, some clay, ML a PO | Hammer welts | 
trace fine sand al oO 

. qd | ! ‘ | 5 Grout 

| : . (to surface) 
. 3 st 

| Q) or 

: < * ©) 

. PLE | | ‘sl 2 

)- 1 bo UAW 118/18|5. 3 63.83 
| 

i +e, - |Bentonite 26-6 

| is+1 “i Clay Seal 69.49 

i 69.80] | | | Pea Gravel 228.( 

229.0 | CONTINUED 
: 

| 

CONTINUED 

ie 
___ 786085 Drawn ____] 

yob No. Golder Associates ron — 
i Scole__|"=9 Checked



COOR. N112385 ft. (N34255m) 9 9 

F2283005 ft. (£695861m) BORING LOG _G41-EIZ SHEET__° OF __7 

; suRFACE ELEV. 1066.4 ft. (507.91mM) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM _____USGS_ MSL spate startep —_ 3/27/79 _ pare compherep ——4/¢/79 

R DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

ar 
DEPTH | 5 | 2 © | GROUNDWATER 

, |* DESCRIPTION el x|e HAMMER | OBSERVATION 

aa s|E]E)s) BBE pom) ve 
i 3 | >| 2 {21°F | (Note 1) fins.) 

+ 69 99 CONTINUED P| CONTINUED 

229.0 
io 

F | 7 ; log Pea 

Red-brown SILT, some clay ML | ot peaGravel 

5 trace fine sand , & 

1.434 —— —— —— —— —— += [22 [po] wanher [12/12 71.63 
034.5 Red-brown, fine to coarse JE 235.0 

| clayey SAND and SILT, trace ML walt 
| fine gravel | “, | Pea 
| i: ho | Gravel 

| De 
E 73.15 | |. fea] 

40.0 | | 1 WKS 
Z = 

i Brown, fine to coarse srvetty, fe 

fine to coarse SAND, some ; SM le. —] 6! 

i]t, t | | ! i PPI ee sil race Clay S| ) . *¢ 7462 

! o be! 245 .0 

E 247.5 7 oS 
Greenish-gray, highly weathered Dril} , 7° Pea 

P | metavolcanic TUFF - | Cuttings - a Grave 

Petes 
E | | | : po ss 

77.72| ! je a 
i 255.0 | | eo 

Greenish-gray, metavolcanic - Bd RC - 57/60 aa 
TUFF | eo Lt 

, | Q . vg 0 

79.25 Pos 

260.0 | | 

i _ END OF BORING | : | 

NOTES : 

P 1. Penetration Test - 3" 0.D. sampler driven with air nammer. (Samplés | - 33) 

Job No.___2 80085 
2 Drawn _.._ JIS 

i Scale LU=5' Golder Associates Checked Bef



COOR. N112385 ft. (N34255m) 
2283005 ft. (£695861m) BORING LOG _G41-E17 SHEET 9 _ oF 9 

SURFACE ELEV. 1666.4 ft. (507.9%m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

p patum _____ USGS MSL «(ATE STARTED 3/27/79 DATE COMPLETED __4/2/79 

DRILL RIG Schramm Rotadrill ss pritinG mMeTHOD____ Mud Rotary 

NOTES (continued) 

i . 2. Elevation of top of protector pipe, 1668.5 ft. (508.56m). 

p Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

pats 14/18/79 (11/12/79 | 4725/80 | 5/22780*] 9/10/80*] 
DEPTH Um) | 23.38 22.16 | 22.43 | 22.43 [ 22.89 [| 

F SEPTH (ft.l76.7 | 72.7, ~ 73.6 ~~] S736 dT 5-2 

*Pump Test and Recovery Period Between these Dates. For Pump 

; Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

. 786085 | a JEF 
Job NO ee Golder Associates ew eA 

, Scale EE 
Checked



i COOR. N110750 ft. (N33756m) 1 2 

F2283085 ft. (£695886m) BORING LOG _G41-£19 SHEET _____ OF __ 

i sureace ELev. 1620.9 ft, (494.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___._____ USGS MS. so pate startep 3/8/79 ss pate comPLETED 3/8/79 __ 

i ORILL RIG Joy 12B DRILLING METHOD___Mud Rotary 

a TT: 
re DESCRIPTION ste tel | ! 

i METER i C1 S]e]u. “peows REC / 
FEET & 21S) 3) 5, Per sin. : 

| | ® PEP yz Note 1) fins. } 

i : 0.0: Soft, light brown, organic ML | 
: SILT and CLAY, some fine to 1 |AS : 
| sand to compact light brown, SM | 

P silty, fine to coarse sand 

1.52 oO 
p 5.0) 9-10-10 |14/18 

5 | | 49] 3 joo} 22-27 

7 

iW | | 
| + 4" 4 ipo | 100/4"__ | 0/4 bs peta oo 
| 

| | po 
| 

' Very dense, brown to orange- | 26-48-49 118/18) 

| brown, fine to coarse gravelly, | | | 

i ! fine to coarse SAND, some silt, /SM | 
| to fine to coarse SAND, some |= ff53 | 
| silt, trace clay, occasional | ay i 

; | cobbles 4 Slo 53-100/5" 4 

| | 

i ! 133 
| 6'} 7 PO | 1 6" 14/6 
| 4 b TT 

44 | 
; 6} 8 PO | 144/6" 0/6 

Ke 

i : 66-89 [8/12 | 
11.28 ee ee 

f para CONTINUED | 
786085 . Drown ___ j]S 

; oo NO eg Golder Associates snenked .. ZLB



COOR. N110750 ft. (N33756m) 0 0 

i E22383085 ft. (E695886m) BORING LOG G4l-E19 SHEET“. sos OF LS 

surRFACcE ELEV. 1620.9 ft. (494.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| paTum _____USGS_ MSi_ sé: STARTED 3/8/79 DATE COMPLETED 3/8/79 

E DRILL RIG Joy 128 DRILLING METHOD.___ Mud Rotary 

g perl 2 a 
a DESCRIPTION ett de | HAMMER | 

METER 3 ~-|¢g]o}wi| Brows |RECy | 
FEET (¢ >| 9 ],2/: PER GIN. | ri. 

i iO 5 @ Zz | - Note \ | = 

| 3 CONTINUED | | 

i 37.0 
143 | 

7410 [D0 | 93-50/1" 
Very dense, Drown to orange- p_f | | 

F brown, Tine to coarse gravelly, | 
fine to coarse SAND, some silt, SM | 
te fine to coarse SAND, some | 

P silt, trace clay, occasional V7 | | 
cobbles AC S11 100 |_179/6" 16/6 

Ep | 

| | | 
i | P| | 

: 2 P| 
! 12 D0 | 20/4" | 4/4 | 

50.3 
END OF BORING ) 

f HOLE GROUTED AT COMPLETION 

NOTES 

i 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 2 - 12) 

Job No.__2a6085 . Drown dIS | 

: ; Scole TD Golder Associates Checked _ KG 

:



| COOR. N110260 ft. (N33608m) 641-£19A - 5 
i 52283290 ft. (£695940m) BORING LOG == SHEET —— OF 2 — 

SURFACE ELEV 1645.6 ft. (501.58m) proyect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL_ oat startep 9/11/81 DATE COMPLETED 5/15/81 

; DRILL RIG Schramm Rotadril| TO64HP DRILLING METHOD Mud Rotar 

_ 2] SAMPLES 
: DEPTH| 5 5] 8 GROUNDWATER 

a DESCRIPTION . COVAT 
METER!I , el> | HAMMER OBSERVATION 

ET efE[E |e) S2m Meer] vu 
. * 

5 a zZzir | 

, / fo 

E Compact, red-brown, silty = 11] 00 wammer {18/18 

fine to coarse SAND, some 5 

fine to coarse gravel, trace 

p clay 

| | 2 ool vammer _|18/18 ; 
2 | DO Hammer 18/18) 

| 
i 4.57 es 

15.0] | 

i 

P Dense, brown and red-brown, = | 3) od whiter |18/18 
fine to medium SAND, some Sp- 300 Hanmer |18/18 
silt to fine to coarse SAND, SM 

i some fine to coarse gravel, 
trace si!t 

Tr 
p ag --—_-- = | alod warmer | 4/18 

31.5 

- - Ho 

vob No. 786085 Golder Associates Drown —__3 45 _ 
E Scale_ | = Oo 

Checked MRB



COOR. N110260 ft. (N33608m) 

. £2283290 ft. (£695949m) BORING LOG G41-E19A SHEET __2__ OF _2.__ 

SURFACE ELEV. ft, (501.58m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM USGS MSL sCépasig taRTED-_S/11/81 Ss aE comPLeTep __9/ 15/81 

i DRILL RIG ochramm Rotadrill T64HP orittinc METHOD Mud Rotar 

i DEPTH 3 < S GROUNDWATER 

METER . DESCRIPTION 3 ~ re HAMMER REC OBSERVATION 

FEET | |S /2/ 8) coven | at om 
i - ” 

» @ z - 

Fa.6ol | ___conrimuen 
31.5) Dense, brown and red-brown, SP 

; fine to medium SAND, some silt | SM 
to fine to coarse SAND, some | 

am: fine to coarse gravel, trace silt]. 

p 35.0 ; 

Very dense, brown, fine to 

coarse SAND, some fine to SM 

p coarse gravel, some silt | 

Pes 0 titer [rng i 5 D0 | Hammer [12/18 
| | 

, 13.72 ee | | 

45.0 
| 

. | 
Very dense, orange-brown and 

5 brown, fine to coarse SAND, SP | 

some fine to coarse gravel, 7 
Air ace ST Too) ier [15/8 

16, 76 ee 

i 55.0 
Very dense, red-brown, silty 6/10/81 17.22 

fine to coarse SAND, trace fin > 56.7 

gravel, trace clay to fine to 

F coarse SAND, some fine to SM 

coarse gravel, some silt, | 

occasional cobbles and boulder /- | 7/0! wammer (18/14 

i | 71D0; Hammer {18/18 

i 
20.27 Le oe 

66.5 | 7 . 

CONTINUED 

786085 . SKB 
Job No.2 ¢’s 

Drawn 

; Sealed" = 5! Golder Associates oe MRE



COOR. N110260 ft. (N33608m) 

i E2283290 ft. (£695949m) BORING LOG G41-EI9A SHEET__3.oF_2 

suRFAcE ELEV. 1645.6 ft, (501, 58m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _._USGS MSL spate startep____>/ 11/8! DATE COMPLETED _-/ 19/8! 

i DRILL RIG Schramm Rotadril]l T64HP oricLinc mMETHOD____Mud Rotary 0 

uw ar 
i DEPTH | 6 S| 8 GROUNDWATER 

METER |~ DESCRIPTION e| |e HAMMER rec OBSERVATION 

reT | e{ EE |e) et Se WELL 
i on 5 @ zie 

>0.27| | CONTINUED | 

; 66.5 

tH—Air 
Hammer 

i [= [8 | od 6/12) 
| 
| | 

| 
| | 

, | | 

i 
Very dense, red-brown, silty [el og Henmer |20/24 

i fine to coarse SAND, trace 9 | DG Hammer 20/2" 

fine gravel, trace clay to SM 
fine to coarse SAND, some fine 

to coarse gravel, some silt, 

, occasional cobbles and 

boulders 

Ai al 
i = fio 00 | vbr [resid 

4 
lg 

; 
PLS 

7 Ln 
We VGrout | 

i 
ane (to surface) 
Sig Ef 
283 
Pr) ed 

irje 9s 

i 
LEO 

30.94 ee _ = fa1 foo | water 18/19se) | 

poe CONTINUED [itt CONTINUED 
Job No._286085 

. Drown SKB 

; scole 1" = 5. Golder Associates ae RB



i £2283290 #t. (£695940m) BORING LOG = —— OF 
SURFACE ELEV. 01.58m) provect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSE DATE starteo __o/ 11/8! DATE COMPLETED 5/15/81 

i orILL rigachramm Rotadrill TOSHP  pritine meTHOD______Mud Rotary 

DEPTH 5 <| 8 GROUNDWATER 

METER | DESCRIPTION o ~ ce HAMMER OBSERVATION 

FEET ce] 2UE 2) etn. | art WELL 
i © Z}alz2iF 

| ao aa — _ CONTINUED __ S| CONTINUED 

101.5 Very dense, red-brown, silty f: | 

fine to coarse SAND, trace fine 7 | 

gravel, trace clay to fine to -m a Grout 

32.00 coarse SAND, some fine to coarse Belg 32.00 

i 105.0 gravel, some silt, occasional +4 108 .C 

cobbles and boulders 2! Bentonite 

_—_ oo t = Clay Seal, 9 

0 | 108.0 

i Very dense, brown to red-brown, |SP 4 | 

fine to coarse gravelly fine SM r 1g 

to coarse SAND, trace silt | th Ibo. doo} 
i 12 |D0 | Hammer _| 15/18 ° =, Pea Gravel 

c : 

| O° 

i 32.09 oO | A 35.05 

115.0 =~ 115.0 

i oo} 
of; 
COs ! 

ose 
i 

°9| 08 Pea Gravel Air OC i= (0,0 

= tialoo| Hammer | 12/1898 2e% 
Oo |= a o oe eg 

; Very dense, light red-brown KE 

to orange-brown, fine SAND, 7 0r-=10,0 ; 

trace siit to fine to medium SP io, Ls BL! 

i SAND, trace fine gravel, trace 9 20822" | 38.4 125.0 

silt | ++ 447+] 126.0 
++ tet 
rraty Bentonite 

i 
+iit Clay Seal 

tt ttt: s 6 

Teale rad'2 2] pe ert 14 Hammer {15/198 00° »| Pea Gravel 

i 
| p Co Uy? (to bottom 

: Uv? ,5%2 "| of boring) 

. 
Fe 2/22 

i ; 
aol | | 

E p88 CONTINUED p 

786085 
SKB 

Job No. __i==-— = . . Drown 

, we = 5! Golder Associates mpecned MRE |



COOR. N110260 ft. (N33608m) 

i £2283290 ft. (£695949m) BORING LOG G41-E19A SHEET 9 oF_9 

surrace ELeV, 1645.6 ft, (501.58m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

narum USGS MSL ope: startep 5/11/81 sate compLetep—__2/ 19/8) 

DRILL RIG ramm Rotadrill T64HP pritLing METHOD Mud Rotary 

an 
i DEPTH | 5 sESCRIPTION s| 8 GROUNDWATER 

METER = ej >] HAMMER REC. OBSERVATION 

FEET |e u| z a PER GIN. Zan WELL 

i . % 
= @m z - 

| 41.6] CONTINUED 8 S| 

i 136.5 

Air 

i [= [15/00] vanmer [18/18 

Very dense, light red-brown 

p to orange-brown, fine SAND, Sp 

trace silt to fine to medium | 
SAND, trace fine gravel, trace 

i silt 
Air 

| Hammer 

i 

i Air 
Hammer 

5 = Tirpop avi 

i 49.83 So 

| CONTINUED . 

| Job No. 286085 Gold A ‘at Drown... oKB 

i Scale = older SSOCIG es Checked _MRB



COOR. N110260 ft. (N33608m) 6 9 

i F2283290 ft. (£695949m) BORING LOG G4l-Elon SHEET ———. OF —~_— 

paTUM USGS MSL_SS—séarig starTep____5/11/8] svat compLeteo_S/19/8) 

i DRILL RIGSChramm Rotadril] T64HP oritLinc meTHOop____Mud Rotary 

DEPTH |5 < 6 GROUNDWATER 

i a DESCRIPTION ey : OBSERVATION 

METER | x BIDE). | “eine recy WELL 
FEET |€ “1S ]2) 2) reren ATT. . / 

“) = m z 

i “+ 49.83 CONTINUED 
163.5 

i | | 

i Very dense, light red-brown 

to orange-brown, fine SAND, 

trace silt to fine to medium »P GHawner 
SAND, trace fine gravel, trace 

Si1t , | -{ig}oo| % layne 

| | | 
| | | 

Bocsssg} P| | 
175.0 — | 

; pp 
| | ae 

i 
Air 

Very dense, brown to red-brown, 191DQ} Hammer 24/24 

fine SAND, trace silt to SILT, |SP 1 

i trace fine sand, alternating to 

layers of above occur in ML 

layers no thicker than 12 

i inches 

: re 

; [= [ooloo| Wer ere 

i 59.44 8 

199.0 Very dense, light brown, fine 

SAND, trace silt to fine to SP 

i medium SAND, trace silt ! 

60.64 : _ Le 

i p 199.9 CONTINUED p 

786085 SKB 
Job No. —_4 ===> 

Drawn ____ > ®o 

i Scale LU = 5) Golder Associates Checked RB :



COOR. N110260 ft. (N33608m) 
F2283290 ft. (£695949m) BORING LOG G41 -E19A SHEET 2 oF _9 

i SURFACE ELEV 1645.6 ft. (501.58) provect____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL COTE. STARTED —___5/11/81 soa: comeLetep___o/19/81 

i DRILL RIG tadrill T64HP_ prRiLLiING METHOD Mud Rotar 

A]. SAMPLES | 
DEPTH | S| : GROUNDWATER 

i METER . DESCRIPTION oly] HAMMER | OBSERVATION 

FEET |& E/E (2) cexem | aT WELL 
; an > @ z | Se 

i Een eel CONTINUED oe po 
199.0 

Air 

i [~ | 21] 00] warmer 15/78 

i Very dense, light brown, fine 

SAND, trace silt to fine to SP 

i medium SAND, trace silt 

| 
Air 

i 
; Hammer 

peaoor aria 

i | 
: | | 

65.5 | 

i 215.0 
! 

i Air 

Very dense, red-brown, fine to Hammer 

coarse SAND, some fine to 53 | 

; coarse grave!, some silt, 1) ea 23 oo] W212 

trace clay 

i 68.58 Oe 

225.0 

i Very dense, multi-colored, 

fine to coarse, sandy fine to P= | 

coarse GRAVEL, trace silt M | 

70, 56 _ a 
231. | ! 

CONTINUED | 

P | 

786085 . ; SKB 
Job No. _._E 

Drown SE 

: seule = 5 Golder Associates wend MRB



COOR. N110260 ft. (N33608m) 
g 9 

i -7983290 #t. (£695949m) BORING LOG SSl-E19h) | SHEET —_—___ OF __—__ 

suRFAcE ELeV. 1645.6 ft. (501. 58m mrosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pare startep 5/11/81 sate compLeTeD 0/15/81 

i DRILL Rig ochramm Rotadrill TO4HP DRILLING etHop._Mud Rotary 

i DEPTH |5 41 8 = GROUNDWATER 
METER |@ DESCRIPTION o| |e fanner | OBSERVATION 

reer | e) | Efe) Se [Me 
i : ” 

@ z - 

ra seme Te | 
231.5 Oe —_ \Hammer 

i Very dense, multi-colored, cp{- [24;00jv (10/12 

fine to coarse sandy fine to G 

coarse GRAVEL, trace silt : 

i 71.64 fo | 
235.0 — 

P| | | 

i | 
. | 

Very dense, brown, fine to | 

, coarse gravelly, fine to | SM | 

coarse SAND, some silt. | 

trace clay | | 

| 

i 
' 25] RC 117/72 : 

i 77.42 
5 

r 0 

i Highly to slightly weathered, 

areen, metavolcanic TUFF 

i 2615 OF 
| 

CONTINUED 

Job No.786085 ___ 
. Drawn —___ 2 KB 

; Scale 1" =_5! Golder Associates , on WRB



i COOR. N110260 ft. (N33608m) 9 9 

E2283290 ft. (£69594 9m) BORING LOG G4l-EI9A_ SHEET —= OF __=__ 

F surrace ELev 1645.6 ft. (501.58m) proyect__ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL opti startep 2/11/81 Ss pa COMPLETED 9/15/81 

i DRILL RIG Ochramm Rotadrill T64HP pring METHOD Mud Rotary 

DEPTH | & s| 8 GROUNDWATER 
i METER | © | DESCRIPTION aj > |e HAMMER lace OBSERVATION 

FEET |& e/ 2/2) 2) cevcn | AT WELL 
wn > ® z od 

F 79.71 i _ _ CONTINUED a 
261.5 

i | 

i Highly to slightly weathered, 

| | green, metavolcanic TUFF | 

Po 
i : 

| 
26) Re 62/72 

i 7 
84, ] | 

276.0 
; END OF BORING 

F NOTES 

1. Elevation of top of protector pipe, 1649.0 ft. (502.60m). 

pare CO e/loyen | TCOCUC—<“—t*C~‘s;‘SSCSC~“‘(C‘(C‘CY,OCOCOCOC™C‘dYS 
i : DEPTH (my) t17.27 1. + <ds————C | : 

pepTH (ftnl 56.7. | | OCP CU 

i ‘Job No.__/86085 | : Drown ___ SKB 

; Scale }" = 5! Golder Associates Checked MRB



, COOR. N114845 ft. (N35004m 
E2283660 ft. (£696062m) BORING LOG _641-F13 SHEET! oF_& 

i surFace ELeV. 1670.7 ft. (509.22m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pate startep 3/12/79 DATE COMPLETED __3/13//9 

i DRILL RIG Joy RIS DRILLING METHOD Mud Rotary 

| iB]. | | DEPTH 5 | “ 5 SAMPLES REMARKS 

METER | DESCRIPTION cof< |e] | xawwer | 

i FEET | el} ale : sere | ATT 
| >| *@}]2/)F |(Note 1) (ins. 

- 0.0 | Soft, brown SILT, some fine a] 464 |G 
i | | sand, some to trace fine mL AL D0 c-1-3 jeg 

0.91 gravel, trace organic matter | | ! 

i 3.0) | 
: 

‘Tae [val eloo] 5-7-7 rer 
| Loose to compact, red-brown 
| to brown, fine to medium cM 
| SAND, some fine to coarse | 

P | gravel, trace silt : | | 

| | ! 

| zz 3|D0; 3-4-4 18/18 

i . ! _ Po 
| ! | | ! ! 

! { | 

td 
i : 400; 5-5-9 '18/18 

: t— —— 
S| i 

i 5.646 i | | 
18.5] | | | | | | 

| _ Compact, brown, fine SAND and {SP | 
i | fine to coarse GRAVEL, trace {SM[ 971 5 [po 6. 1/12| 

: silt | to | ; 
SM a 

Bee 
24.0 | | 

| ——+ ! | 

i | 6 00 | 11-19-22 15/18 
Compact to very dense, Drown | 

fine to coarse SAND, trace SM ! 
i to some fine to coarse gravel, 

trace silt ‘1 | 7 bo | 
, . 21} 7 DO} 12-10-11 (12/18 | 

i Boulders and cobbles noted at : 
27.5'-28.0' and 35.0'-35.5' | 

Co | 

i | | 8 DO | 12-16-12; 5/18 
11.28 — ee | 

po CONTINUED 1 fi 
, 786085 . Drown JIS 

Job No. fey oe TiS) Golder Associates snenned. DEA



E COOR. N114845 ft. (N35004m) 2 2 
_ £2283660 ft. (£696062m) BORING LOG Sé/-Fi3_ SHEET ——___ OF 

i SURFACE ELEV. 1670.7 ft. (509.22m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL spate: startep 3/12/79 Ss DATE COMPLETED __3/]3//9 

i ORILL RIG Joy R-15 DRILLING METHOD.________ Mud Rotary 

DEPTH | | | ae SAMPLES 
So. a{s ——s . REMARKS 

i METER a DESCRIPTION a ~ ce HAMMER . 

FEET el EE) e) cteem Tart 
& >}; ©1721)" )(Note | ins. 

” | CONTIN | | Bac | continues | 
37.0 125 | | 

. . JC &! 9/D0! 125/6" {0/6 | 

: | : 

: Compact to very dense, brown 150 

fine to coarse SAND, trace —I | 

i to some fine to coarse gravel, SMLT] ! 

trace silt | <t__|10 [po [50-100/5"f11/11 

: [| po 
| | 

i | Boulders and cobbles noted at | | | : : 

| | 39,5*-40.5' and 48.5'-50.5' ! ! | | : | 
43, ; ! | 

i AC | | 
| F[po a5-1007a" aia 

EO ae 
i sol | po 

| lg | ! 
17.01} | 4 (12 (bo 75-75/3" 6/9 __ 

F 55.8 END OF BORING 

) HOLE GROUTED AT COMPLETION 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

i falling 20". (All samples) 

i | Job No,___/86085 
° Drown _.. -_.. J Lg 

: Joe Ne ae Golder Associates newcd 2



i COOR. N107255 ft. (N32692m) GA] -F24 1 9 

£2293465 ft. (£696001m) BORING LOG w22c’ SHEET —___ OF 2 

i SURFACE ELEV. 1653.5 ft. (503.99m) proyect __FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS MSL sé: STARTED 1/2/80 sia «COMPLETED__1/8/80 

i prict rig___Drilltech D40K__s priLLING METHOD Mud Rotar 

aT DEPTH |5 5] 8 GROUNDWATER 
. METER = DESCRIPTION o|~<|e HAMMER | OBSERVATION 

FEET = w g a PER GIN | ATT, WELL 

. o >} 7} 1" 1 (Note 1) ins. 

i “t 0.0 
Compact, brown, fine to 
coarse SAND, some silt, SM 

F trace fine gravel 
| (Note 2) 

f -| ipit - | 

i 2.29 

7.5 

: Dense, brown, fine to coarse |. F2|po} yer 0) 
gravelly, fine to coarse a > , BATS of 

i SAND, trace to some silt - | 

P | | 

5.33 eee | 

F 17.5 | 

i | =| 400) Hammer {18/18 
Very dense, light brown to SP 

i brown, fine to coarse SAND, to Ai 
some fine to coarse gravel, _‘|SP tuammer _| 
trace silt to fine to SM 5 | 
coarse SAND and fine to & p-|5 foo’ toyz | 

i coarse GRAVEL, trace silt SW | 

| to : | 
SW , 

Air | 
: 3M Hammer 

| | =| 6 [0 | 14/14 

! | . Air 
| le 

BE Crs Ta 
11.1] ee 

eT ee 
i Job No. 786085 ___ 3 Drawn —___1.$__ aa Cet Golder Associates whecnad HKB



; COOR. N107255 ft. (N32692m) 

i suRFace ELEV. 1653.5 ft. (503.99m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —____USGS MSL_ sé STARTED 1/2/80 DATE COMPLETED 1/8/80 

i orict RIG___Drilltech D40K es pRILLING METHOD____ Mud_ Rotary 

DEPTH | 415 [SAMPLES GROUNDWATER 
a DESCRIPTION ol otle HAMMER OBSERVATION 

; METER | ~|¢ }e]|uj Brows  |RECY’ WELL 
FEET | z1 3 2/2] pene. | “ATT. 

. ° o® }zZ{+r/(Note 1) (ins. 

11.13. _ a 
36.5) 

' p= | 8 p0| yams, 115/15 

sp Lo] 9 20 | amor |15/15 
i Very dense, Tight brown to to 

| - brown, fine to coarse SAND, Dp. 
some fine to coarse gravel, SM 

: trace silt to fine to & | 
coarse SAND and fine to SW To po] ArT 

coarse GRAVEL, trace silt to =| Ba me a“ie 

| SW 

i SM |. 

. |= fie DO damon _ [14/16 

; fo Vv YY 80 Q QQ’ 

| p> 413 DO Tamer [12/127 65.4 
42 _ eee 

i 67.0 CONTINUED | 
| | 

| Do - 
i Job No.__/86085 . Drawn ______jls 
; Seole IES Golder Associates neened PLE



i COOR. N107255 ft. (N32692m) 3 3 
2283465 ft. (£696001m) BORING LOG 641-F24 SHEET _~ OF 

i SURFACE ELEV, 1653.5 ft. (503.99M) proyect ____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ USGS MSL sé: Tar TED 1/2/80 DATE COMPLETED 1/8/80 

: pRILL RIG____Drilltech D40K so prittinc MeTHOp_______ Mud Rotary 

nr 
DEPTH ° 5 o GROUNDWATER 

; METER . DESCRIPTION el >] HAMMER | OBSERVATION 

FEET “| 4 z a PER GIN, Fart WELL 
. o -} 7 {711 (Note 1) |lins. 

TF o0.a2) | CONTINUED p 
i 20.42 _ _ pe Grout 

67.0 a! (to surface) 

F b, 21.0 
+ o 69.0 

+ oO 
GQ ° . 

i +4 7 | Clay Seal 
+ Oo 

+ 

i Ti] | S 22.86 + o. ° 

}- 415 [po tante, |18/18)2o} o 75.6 
ammne 71> 

o a. 

; ol = | Pea Gravel 

: | 7 
yo = 

( WI i = [16 D0 | omer [18/182 
* pe 25.30 

F Very dense, light brown to is | —! 83.6 
brown, fine to coarse SAND, OM “9 PI 
some fine to coarse gravel, 3 i o|— 
trace silt to fine to SW P= 17 bo | warner | 5/18? °|——| Pea Gravel 
coarse SAND and fine to to : ya a (to bottom 
coarse GRAVEL, trace silt W 0 fo of boring) » toa 

i Mi 3) (Y 
|  F 

f\ - o feel o o 

; = 8 Ol emmer |15/181% F)°", 
* |-— o, 2 255 

Oe 4 te 93.0 
fj O o> 5 5 é 

P= | 9 DO | an 10/15 0? 6 ce Pea Grave 

. - 0-5 0 O 

! Ar 

31.09 ee ) feta meme 
Job No, 788085 __ Golder Associates | ir 
Scales) =o Checked _24A



i COOR. N107255 ft. (N32692m) 
F2283465 ft. (£696001m) BORING LOG 641-F24 SHEET __4__ or_8__ 

i surFace ecev, 1653.5 ft. (503.99m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ USGS MSL_ cpa startep 1/2/80 pate competen__1/8/80 

i pricc RIG____Drilltech D40K es priLLING METHOD Mud Rotary 

DEPTH|S 2} GROUNDWATER 
F METER | DESCRIPTION ol x] HAMMER | OBSERVATION 

FEET |& ELS) E/ 2) ccwem | Zr WELL 
| o | >| 2/21" | (Note 1) (ins. 

; 1.09 —_ __SONTINUED a 
102.0 | 

| 

| 

: 

. fer po [ras 
sp : 

; Very dense, light brown to to | 
' brown, fine to coarse SAND, SP | 

some fine to coarse gravel, SM | 
trace silt to fine to & 
coarse SAND and fine to SW 
coarse GRAVEL, trace silt to | | 

p= 22 00 | uammer | 12/12) 
| 
| : 

i eben 

| | | 

F 41.45 es 
ml | CONTINUED a 

i 786085 Drewn ils 
Job No. woe =o" Golder Associates checked PLL |



i COOR. N107255 ft. (N32692m) 

| F2283465 ft. (£696001m) BORING LOG G41-F24 SHEET 2 or _8 _ 

i SURFACE ELEV. 1653.5. ft. (503.99m) pao ject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate startep 1/2/80 DATE COMPLETED 1/8/80 

i pricL RIG___Drilltech D40K ss pRiLLING METHOD Mud_ Rotary 

DEPTH | <| 5 GROUNDWATER 
' METER |® DESCRIPTION o|~<|« HAMMER OBSERVATION 

FEET |@ et 2 ]e)e) BOR vary, WELL 
| 0 S| a} 2/5! (Note 1) l(ins. 

i 41.451 CONTINUED P| 
136.0 a 7 <p 

. Very dense, light brown to to 
brown, fine to coarse SAND, Cp 
some fine to coarse gravel, SM 
trace silt to fine to , 

E coarse SAND and fine to <y | - (24 (D0 | Hater | 12/14 
coarse GRAVEL, trace silt to 

SW ; ‘i 
44.20 | 

145.0 ! 

a 

i Very dense, light brown to = 125 |D0] armor | 14/1¢ 
brown, fine to coarse GRAVEL p 
and fine to coarse SAND, trace to 

f Silt to fine to coarse sandy P- 
| fine to coarse GRAVEL, trace M 
| silt, frequent cobbles and | 

i / boulders 

Boulder noted at 148.5'-151.0' Air 
J—Hammer 

i . |- |26/D0/S ss 10/12 

| p 50.9C ee | 
=. 167.¢ CONTINUED 

| | | 
| | 
q 786085 . brown __S1S__ | 
r TSS Golder Associates sn kh



E COOR. N107255 ft. (N32692m) 

2283465 ft. (£696001m) BORING LOG .G41-F24 sHeeT__©_ of _8__ 

i surFace ELev.1653.5 ft. (503.99m) proyect EXXON CRANDON TAILING 

patum _____USGS MSL sop sTarTED 1/2/80 DATE COMPLETED __1/8/80 

f prict rig___Urilltech D40K__ orILLING =METHOD Mud Rotar 

ar 
DEPTH|6 SCRIPTION a | ° GROUNDWATER 

a DESCRI x 
: METER | E] S/S). | MOP acc, OBSERVATION 

FEET e >| S]2/21 rere. ATT. 

o >| 7 |=" (Note 1) [ins, 
- CONTINUED P| 

50.90 et 

167.0 
Very dense, light brown to GP Air : 

; brown, fine to coarse GRAVEL to 27 \DO | Hammer 4/4 
and fine to coarse SAND, trace |((?=—————————_—_—_—_-"> 
Silt to fine to coarse sandy GM 

E fine to coarse GRAVEL, trace 
silt, frequent cobbles and 
boulders 

i 175.0 | 

: - 
Bt [= (28 BO | namier (14714 

Very dense, red-brown to sp Ib. 
light brown, fine SAND and to 
SILT to fine SAND, trace ML 

: p= 9 PO | ammer [12/12 

. aT 

i }- [30 pe Jammer 15/18 
61.57 — _ 

g cone ct ti} 
Job No.___/86085 ‘ Drawn _____Jls 
ee ess Golder Associates checked BLA



i COOR. N107255 ft. (N32692m) 7 9 

F2283465 ft. (£696001m) BORING LOG G41-F24 SHEET OF Lo 

p SURFACE ELEV. 1653.5 ft. (503.99m) prouect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum — USGS MSL pate starten__!/2/80_ DATE comPLeTep__1/8/80 

i pricy rig___Drilltecn D40K pricing METHOD Mud_ Rotary 

2 | 
DEPTH | 218 GROUNDWATER 

; METER |» pesenipmion s|.> HAMMER | OBSERVATION 
FEET | a a PER GIN. Zar. WELL 

| - -|° F |(Note 1) Kins. } 

i 61 .57/ CONTINUED S 
202.0 | 

i Very dense, red-brown to Sp 
light brown, fine SAND and ¢ ! 
SILT to fine SAND, trace ML | 

i silt | 

Ps 

i 
, ppd 
i = 2 bo | anmer 116/16 

p 68.49] | Ti 
224.7 

i : Drill | | 
Greenish-gray, metavolcanic _ |. . | _ 

; TUEF Cuttangs 

Bing) 
' “| CONTINUED ; 3 

i Job No. ___-7 86085 _ G Id A : t S Drown__J'S 

Scale____ i "=5) oiger SSOCIG e Checkec_ZKA 

1 
— :



, COOR. N107255 ft. (N32692m) | 
F2283465 ft. (£696001m) BORING LOG G41-F24 SHEET__& _ oF 8 

i SURFACE ELEV. 1653.5 ft. (503.99m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum _______ USGS MSL sé: STARTED ___1/2/80 DATE COMPLETEO____1/8/80) 

i DRILL RIG______Drilltech D40K DRILLING METHOD__ Mud Rotary 
| os ar 

DEPTH | i | 8 GROUNDWATER 
i METER | DESCRIPTION s| |e HANMER | en 

FEET | cL Se) 2) ceeen | ar 
. ne >| @}|2)]+F | (Note 1) |(ins. 

2 : 1.321 a CONTINUED a P| 

234.0 

Greenish-gray, metavolcanic 

TUFF 33] HX 96/96 
, RC 

- 74.06 

243.0 
END OF BORING 

i NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. 
i (Samples 2 - 32) . 

2. Soil sample 1 was obtained from the walls of the drilling mud pit. 

i 3, Elevation of top of protector pipe, 1656.6 ft. (504.93m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i 
| DEPTH (m 

i DEPTH (ft.)| 65.4 66.1 | 65.8 [| 65.9 [| 66.0 | 66.0 | 65.9 | 

TDaTE._| 8/9/80 | 8/16/80 | 8/23/80 | 9/2780 | 9/10/80 | 6/10/81 | 
20.48 ! 

i 

i Job No. 786085 . ils 

mle =o Golder Associates meenog DR | 
calle Checked



i COOR. N116095 ft. (N35385m 
E2284349 ft. (£696269m) BORING LOG 641-60] SHEET__|_ oF __3 

i surrace ELev 1687.1 ft. (514.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS MSL sé startep 2/27/79 DATE COMPLETED —-¢/e///9 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

| ge ac WARKS 
i even F DESCRIPTION : 2 wawneR | 

FEET © e|s}z/ a PER GIN. Aart 
. 1” >| ™ {7 1" |(Note 1) (ins. } 

i - 0.0 | Loose to compact, rea-brown, | | 
! silty fine to coarse. SAND, some|SM TAS - - 1 

0.61! fine te coarse aravel, some : 
0 | Vclay, organic _matter_in top 0! | 

i Dense, red-brown, fine to 
coarse SAND, some silt, trace |SM 

i fine to coarse gravel 31} 2 [D0 15-14-17} 18/18 

2.74 42} 3 [oo 13-21-21] 10/18 

aa a 
| 21-25-24| 12/18 

| | | | : 

i | Dense to very dense, red-brown, | | ! | ! 

| fine to coarse gravelly, fine iM ! | | 
to coarse SAND, some silt, | 

, trace clay | 

| | 60! 5 DC | 36-28-32) 14/18 
| 

| | | 5 - _ 

i 6.55 oe 7 32-40-44/ 12/18 
21.5 : : 

i ! 30_ | { | 

| | A217 '00} 30/2" 2/2 _| 
| | RES RT ES 

i _ Very dense, brown to red- | | | | : 

brown, fine to coarse SAND, | : | 
trace to some fine to coarse ss 7 | | ! 
gravel, some silt, trace — i 

i ' clay, occasional cobbles — £7"T 8 1D0 |41-30/1" | 6/7 
“Y ——— 

i 
R00 

i | 7 449 |p0 | 200/4" [2/4 
. | 

SD me 4h | i F 37.0 CONTINUED | | 

Job No.__/36085 ° Drown __. JIS 

eT s5 Golder Associates speceed 2B



i COOR. N116095 ft. (N35385m) 
£2284345 ft. (£696269m) BORING LOG 641-611 SHEET __4__ oF _3__ 

i suRFAce ELev 1637.1 ft. (514.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ USGS MSL pate starteD 2/27/79 DATE COMPLETED —2/27/79 

i DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

DcePTH | <| 9 “oa , REMARKS 

a DESCRIPTION ~{¢ METER | * S]3l | HANNE pec, 
i FEET | ec) ELE ect | art 

| io S| 212157 |(Note 1) ins.) 

i Tay onl | CONTINUED S| : | 
37.0, ne | | 

i | 200 | 
x 310 |DO} 200/3" [2/3 

| 200 | 
i | 3111 DO} 200/3" 2/3 | 

| Very dense, brown to red- | | | 
E | brown, fine to coarse SAND, | i | | | 

! trace to some fine to coarse jcy200} | | | | 
| gravel, some silt, trace 79412 'D0  200/2" | 2/2 

i | clay, occasional cobbles SSS 

| P| 
| | | | 

i || 
| 13 IDO | 166/6" |6/6 

| SE A A 
i | : 

| | pd 
i | | | 

| 56 {14 IDO | 50-106 19/12 | 
: ! ; Tp - 

oe {| 
: 139{15 po! 45-94 10/12 

| | | 

i | | 
|| 

i | | 18/16 DO, 44-74 | 7/12 
21.95, | oe 

; p Te OT CONTINUED p : | 

786085 Drewn ___ Jls Job No. —_o Yes __ ; Se s5 Golder Associates “peeccg. LF



i COOR. N115825 ft. (£35303m) | 

E2284430 ft. (£696296m) BORING LOG _641-412 SHEET Ws OF __ 

i surrace ELEV. 1675.7 ft. (510.76m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________ USGS MSL so pate: starten___S/31//9 DATE COMPLETED 3/3i/79 

i DRILL RIG...CME 45 sop LLING METHOD___SOlid Stem Auger and Mud Rotar 

DEPTH - < S GROUNDWATER 

; a DESCRIPTION clit le HAMMER | OBSERVATION 
METER |& =} 2tea}w] Brows [REC ” WELL 

FEET |¢ =| 39/2) 2] Peron arr 
: |? ~ PP TF (Note 1) fins.) 

; 0.0) Loose, red-brown, SILT, some DO} 1-3-2 15/185 | (Note 2) 

| fine to medium sand, trace ML Pi | 

| clay 
3 : 

i 1.07: “|! Grout 

Compact, red-brown, fine to 24] 2 loo | 7-12-12 |10/18}p, @ - 
i coarse SAND, some silt, trace | SM At : 

fine gravel, trace clay Plo 

Ey anes 
i _ 693) eC Lae =9,) 3.05 

| ocr ; 

9.6 8-14-16 | 8/184. 9 | 0.0 

| | i++ Bentonite 

i Dense, red-brown, fine to | | 8 Clay Seal 

coarse gravelly, fine to SM | ro is 

coarse SAND, some silt, trace | | i Pea Gravel )°;5 

i clay a 14.5 
14-20-16/12/18 ae 

| | ! F «Toe | 
i 

| | 2 6A Pea | 

| , | iz =| Gravel 
co Lye 5.94 
Po ote | 19.5 

i 6.40 45-92-75) 18/1570 9 ’o > | 

21.0 END OF BORING 
; NOTES 

1. Standard Penetration Test - Driving 3" 0.D. sampler with 140 1b. hammer 
i freely falling 30". (All samples) 

2. Water ponded on ground surface, 3/31/79. 

, 3. Flevation cf top of protector pipe, 1678.6 ft. (511.64m). 

Tabie of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i DATE Ta7ie779 Laifiz/7o*] oyio/soy]y (‘iL 

oept! im) | 277) 4.15 | 3.63 | | | | 
SEPTA_(@tL oa te ne) 

i *pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i 786085 ° Drow _ iis ee 

vor No 7 Golder Associates specned EA | 
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COOR. N115260 ft. (N35131m) 17 
2284725 ft. (£696386m) BORING LOG 661-6) SHEET ——___ OF —___ 

i surrace ELev. 1709.6 ft. (521.08m) provecr___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___ USGS MSL (aE STARTED 0/27/81 DATE COMPLETED 0/4/38! 

i DRILL RIGSChramm Rotadrill T64HP) orgiiing METHOD Mud Rotary 

DEPTH 133 o | ° GROUNDWATER 

; be DESCRIPTION ej |e HAMMER OBSERVATION 

METER |8 1 Z|e) we] Brows RE WELL 
FEET | z| 3 5 : | PER 6IN. 

: : la 
Hydraulic 

f Push [24/24 
Compact to very dense, brown 
to red brown, fine to coarse 

i gravelly fine to coarse SAND, SM 

some silt to silty fine to NUS 2 

coarse SAND, some fine to | -|2 ipols = sf10/13 

[ coarse gravel, occasional | 
to frequent cobbles | 

: 
i | 

Kir 

. P= [3 [oo] games 77 

Air 

| 4 Hammer 24/24 

; j 

11.13 ee | 

i p38 CONTINUED So | | 

Job No,__/86085 | . Drawn SKB 
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COOR. N115260 ft. (N35131m) G41-G13 SHEET ___2_ OF 1] 

" Foopa72s ft. (£696386m) BORING LOG ===. ) —— Of —— 
surRFAce ELeV 1209.6 ft. (521.08m) provect__EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —___USGS MSL op startep__o/ 2/7/81 ae compLeteo 0/4/81 

: DRILL RiGochramm Rotadrill T64HP peiting METHOD Mud Rotary 

- o = SAMPLES 

DEPTH |3 a} o GROUNDWATER 

i METER | DESCRIPTION e|~|e HAMMER | OBSERVATION 
q -~|2}o ]wi{ Blows : 

| FEET - = z g 5 ~ PER GIN. Zant WELL 

Pome 
' 36. 

Compact to very dense, brown 

to red brown, fine to coarse Tr 

i graveily fine to coarse SAND, - |5 loo/uammer —b4/24 

some silt to silty fine to SM 

coarse SAND, some fine to : 

i coarse gravel, occasional 

to frequent cobbles | 
: 

- [6 |00/wemmer | DO! Wamme 

P | 

16.76 ee 

, 55.0 

. Very dense, multi-colored, [7 lool Ait. 

fine to coarse sandy fine GP 7 | Dd! 3/08 

to coarse GRAVEL, frequent Hammer (23/23 

; cobbles 

21.03 ee 

0 
CONTINUED - | 

: Job No. 786085 . Drawn SKB 
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COOR. N115260 ft. (N35131m) G41-C SHEET or 

OR. eonga72s ft. (£696386m) BORING LOG S’-ti>. OF 
SURFACE ELEV. (521.08m) provect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _..__ USGS MSL_ opie starntep___2/2/7/81 soa comeLeteo___ 0/4/81 

i ORILL RIG Schramm Rotadrill T64HP oritLine METHOD Mud Rotary 

DEPTH ° S GROUNDWATER 

i METER o DESCRIPTION oj +|¢ HAMMER _ OBSERVATION 

FEET |# | 2/2 (2) cen | aT WELL 
| a Slalyzir | 

i 21.03 CONTINUED , | | 
59.0 

i Very dense, multi-colored, | 

fine to coarse sandy fine GP 

i to coarse GRAVEL, frequent 

cobbles Mir 

DO;Hammer 7/27) 

i 23.62 Le | | 
77.5 | | 

. Z 
| | - [9 |DG Air Hanmer} 9/9 | 

| | 
| | 

5 | 
| 

i 
| 

Very dense, light brown to 

multi-colored, fine to coarse SP 

i SAND, trace fine gravel to 

| fine to coarse gravelly fine 

to coarse SAND, frequent Ahir 

30.94 _ _ [= [uf 00) vermer i216 
i 101.5 

CONTINUED - 

i | 786085 SKB 
oe Te 5 Golder Associates erent 
cole! = 9 

Checked _MRB



COOR. N115260 ft. (N35131m) 
SHEET 4 oo 1] 

i 52284725 ft. (F696386m) BORING LOG -Gil-Gls_ —— Ff —— 

SURFACE ELEV. 21.08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

partum _.__ USGS MSL_ soni star ten 9/27/81 sate compLeten 0/4/81 

i DRILL rig ochramm Rotadri 11 T64HP DRILLING METHOD Mud Rotary 

i DEPTH S - S GROUNDWATER 

METER |. DESCRIPTION cj < |e HAMMER | OBSERVATION 
FEET a e g z a DER GIN. Zant WELL 

i : n 
5 @ z - 

30.94 CONTINUED po 

5 101.5) Oe ~ 

i Very dense, light brown to 

multi-colored, fine to coarse icp 

SAND, trace fine gravel to 

i fine to coarse gravelly fine 

to coarse SAND, frequent 

cobbies 
; 

Air 

P| 

i 35.05 | __ 

, | v 6/10/81 _:39-79 

| | , 

i 
Air 

13:DO0'Hammer 12/21 

Very dense, brown to red- | 

, brown, silty, fine to coarse [cy 

SAND, some fine to coarse 

5 gravel, occasional cobbles 

Air 

i 
14/po|Hammer 18/24] 

40.8 __ a 

i 134.0 ! 

| CONTINUED 

786085 ; | . SKB 
Job No. es 

Drown 

; Seale dt = 5 Golder Associates nnn og MRE



COOR. N115260 ft. (N35131m) G41-G61 SHEET 2. OF 1] 

i 52284725 ft. (£696386m) BORING LOG a —— F 
SURFACE ELEV.1709.6 ft. (521,08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL spate startep 0/27/81 ovate compLeTen___O/4/8) 

i DRILL RIGSchramm Rotadrill T64HP oriiinc meETHOD____Mlud_Rozary 

a] 
i DEPTH |g 5 | 8 GROUNDWATER 

METER | DESCRIPTION c|~< |e HAMMER | OBSERVATION 

FEET | Ee) EEE! cca art WELL 
P . wo 

> fe) z - 

Cag 84 CONTINUED P| | 

; 134.0 a a | ! 
| 

ir 

i Very dense, brown to red- | 151D0) Hammer 

brown, silty, fine to coarse |oy 

SAND, some fine to coarse 

i gravel, occasional cobbles | | 

| 

i yy 

: r= | 16) 00 Hammer __/18/18 

47.24 
i 0 

Very dense, light brown, fine 

to coarse SAND, some fine to {SP 

i coarse gravel, trace silt 

49.0 __ ee | _[-- [47/p0|air Hanmer{i0/12 

i ‘1.0 Very dense, brown to red-brown: 

silty fine to coarse SAND, 

some fine to coarse gravel, SM 

i trace clay to fine to coarse 

gravelly silty fine to coarse 

50.75 SAND, trace clay, frequent 

166.5 cobbles and occasional bouTder& 

i | ae areeeerrms | 

: CONTINUED . 

- | Job No.__/86085 
° prown___ 2 KB 

_ l= 5 Golder Associates checkeg VRB



COOR. N11526C ft. (N35131m) G41-G13 + 6 1] 

i 709849795 fe. (Ee963gom) BORING LOG ~~ SHEET ——— OF ——- 

SURFACE ELEV.1L709,6 ft. (521.08m) pRovectT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

fT 
DEPTH 5 a 5 GROUNDWATER 

i METER ' DESCRIPTION e ~ c HAMMER OBSERVATION 

FEET ¢ = 2 : e BLOWS en WELL 

. ” 

> @ Zz ~ 

i 50. 75 | _ CONTINUED _ | | 

i [= [18 [00 air Hanmer{TO/T0 

. 
Very dense, brown to red-brow | : 

i silty fine to coarse SAND, | | | 

some fine to coarse gravel, | 

trace clay to fine to coarse SMT - [191 DO Wir Hammer| 9/9 

i | gravelly silty fine to coarse 

| SAND, trace clay, frequent 

| cobbles and occasional 

i boulders 

i 
i: | = | 20] DO|Air Hanmer] 6/9 

| 

Pg 
i 

BS Grout 
| LS (to surface) 

60.66 _ a | 22} 

i 19.0 ! oe 

CONTINUED. : CONTINUED 

Job No.__/286083_ 
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COOR. N115260 ft. (N35131m) 641-613 SHEET __/ OF 11 

i £2284725 ft. (£696386m) BORING LOG =~ =_ —— F —— 
suRFAce ELEV. 1709.6 ft, (521,08m) provect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL_ ovate startep 2/27/81 pate compLeten __0/4/8! 

E DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

rT. 
i pEPTA 8 nESCRIPTION 313 GROUNDWATER 

METER |, a | o Oy HAMNER REC. OBSERVATION 

FEET |e | an: 3 a PER 6IN. Zan WELL 

i ” 
Sijajyzie 

60.661 _ _ CONTINUED a S | CONTINUED 
199.0 ! | Be 

i | Air I | 
<T21|DO; Hammer 2/2 4 

i | ! fo 

bo 

on 
i | | Air Pr 

| po ye 

r Do (to surface) - 

i 7 oily 
| joc Gu: 

ae } 
p Very dense, brown to red-brown, | a LS! 

silty fine to coarse SAND, | 7 o 

some fine to coarse gravel, id 

trace clay to fine to coarse {SM AS 
gravelly silty fine to coarse | oir “ 

SAND, trace clay, frequent +23ip0| Hammer 6/Bie| SN. 

cobbles and occasional ee ee AY 

p boulders rep 
“AP 67.6 
Top 222. 

: 
| Bentonite 

+} Clay Seal. 

oy 225.0 
log 

; 
00 Pea Gravel 

t 0 

69.80 a _ oe 
0 

786085 . SKB 

JOD NOB Golder Associates Draws 9p 
, Scale 

Checked



COOR. N115260 ft. (N35131m) 641-613 sHeet_ 8 of __l 

F2284725 ft. (£696386m) BORING LOG == 

SURFACE ELEV. 1109 6 ft. (521. 08m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM USGS MSL opie startep__2/@7/8) sate compLeten 0/4/81 

i DRILL RIGochramm Rotadrill T64HP priLtinc METHOD Mud Retar 

DEPTH | <| 5 GROUNDWATER 

i METER = DESCRIPTION 2 ~ - HAMMER nee OBSERVATION 

FEET |i {E/E ie) Sees, aan WELL 
i+) > m z - 

; 69 80 CONTINUED P| | CONTINUED 

229.0 | Very dense, brown to red-brown, | ae 

i | silty fine to coarse SAND, a hir | 

fine to coarse gravel, trace |SM) | 
, 1 +24}DO} Hammer | 5/9 |?? | 

clay to fine to coarse grave i | <I Cn | 

silty fine to coarse SAND, p= fe ft D | 

i 71.32 trace clay, frequent cobbles a. | 

234. _and occasional boulders o ol 
——— ee eee C. | 

De 00: a Pea Gravel 
oC} © | 

| Coil 3 

i; | bd 8 
Pant ee a =| 

25 D0) Hammer 15/21/59! 
| | D 

i | 0, 

| | 7 1 
5 | | Po 

" On | 
00 75.29 

E | ! oe 247.0 

Very dense, brown to tan, | Ce 

; Ete ee rere coarse |5°1~[oslog] uetrer bia BeBe (ao sorte 
| 

- 0! : 

SAND, trace fine gravel 26,D0| Hammer (21/2! O2kAO Op (to bot tom 
, Mo)" of boring) 

O.0r Od 

i eres 
| 

a == %q| 72 

. ! oy os as, 255.0 

i 
| Pe Sad 

Oo i 

B58 o 4 
. o OW PWD g Cd 

i 
. o®/o a | 

= [erlon| ster levee)” 5 27| D0} Hammer [24/24 

80.4 ee | | 

i E 264.0 | CONTINUED S| 

, 786085 ; SKB. 
Job No. _._>=+>~ . Drawn > 

; Sccle 1" = 5 Golder Associates wn, MRE



COOR. N115260 ft. (N35131m) 641-613 sHeeT 9 or 

£2284725 ft. (E696386m) BORING LOG === 

i SURFACE ELEV. 1709.46 ft. (521. 08m)pRovECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL opie starten 9/27/81 pate compreteo__®//81_ 

i DRILL rig ochramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

ar 
DEPTH 15 2 | 8 GROUNDWATER 

; METER . DESCRIPTION el>{¢ HAMMER OBSERVATION 

FEET | e/ 3/2/28) coven | AT WELL 
wo => @m z - 

i 30.47, © CONTINUED a 
264.0 

i Very dense, Drown to tan, 
fine to medium SAND, trace 

silt to fine to coarse Sp 

i SAND, trace fine gravel 

oa! Air 
E 28 Hammer (21/21 

: 
' s3.g fo P| 

275.0 ; | 

P 

i | | 
. 

! ' 

Very dense, light brown, fine | 29) DO ir Hanmer 10/12 

i SAND, trace silt to SILT, SPL 291 DO/Air Hanmer [10/1e 
some fine sand (very poorly mi 

graded, above are extremes | 

a of materials that occur in | 

random layers) | 

88.09 Le : 

i 289.0 ! | 

CONTINUED 

i Job No.__286083_ ° Drawn SKB 
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COOR. N115260 ft. (N35131m) 
1 

F2284725 ft. (£696386m) BORING LOG 641-613 sHeET 10 __ oF 1+ _ 

i surrace ELev 1709.6 ft. (521.08m) proyect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 5/e// 8] DATE COMPLETED 6/4/81 

i DRILL RIG SChramm Rotadrill T64HP_ prRiLLiING METHOD Mud Rotary 

DEPTH | 5 <|§ _ GROUNDWATER 
f METER a DESCRIPTION oti le HAMMER OBSERVATION 

FEET 3 “ é z a PER SIN. ATT WELL 

” 
> fe) z saat 

cod | comme Sd 
289.0 

Very dense, light brown, fine ! 

i SAND, trace silt to SILT, sp|~ | 30/D0/Air Hammer | 6/9 | 
some fine sand (very poorly to 

| graded, above are extremes ML 

i of materials that occur in 

39.9 random layers) 

; 295.0 ne 

| Very dense, brown SILT, trace |w 
i fine sand 

- | 31} D0 Air Hanmer [12/12 

02.96 | 
305.0 

i Very dense, light brown, fine | SP 

to medium SAND, trace silt it 

with occasiona: layers of ML 

red-brown silt and multi- and 

i colored fine gravel GP] - 32: DO Wir Hammer {12/15 

96.32 
i 316.0 

Hard, green, metavoicanic 

97.9 TUFF 

i 379. 
END OF BORING 

: ___ 186085 
Drawn ____ SKB 
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i COOR. N115260 ft. (N35131m) | 1 ’ 

F2284725 ft. (E696386m) BORING LOG. _G41-G13 SHEET OF —___. 

i surrace ecev. | 709.6 ft. (521.08m) peouect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum USGS MSL opti starten 9/27/81 ate compLereo__O/4/81 

i sRILL RIG Schramm Rotadrill T64HP orittine weTHoo Mud Rotary 

NOTES 
| 

E Elevation of top of protector pipe, 1712.4 ft. (521.95m) | 

_| Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

: | | 
i DATE e/iofer | TC : 

"DEPTH (m) | 35.79 | —SsSsS—CSCsSSC—CSCS~CSYS SCS ! 
pepTu (ft.)i 117.4 | | {Tf 

, 

E 786085 ® Drown JEF 

Job No.2 >= =~ TSI 
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i COOR. N113930 ft. (N34726m) © 

i surFace ELEV 1705.1 ft. (519./3m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _________ USGS MSL sop startTeED 3/13/79 DATE COMPLETED __3/16/79 

i DRILL RIG_____Joy R-15 —séRILLING METHOD______Mud_ Rotary 

DEPTH ie | < S oO . REMARKS 

i 2 a | DESCRIPTION o ~ le | HAMMER | 
TETER j & wlote ly |REC,/ 
FEET 4 eT e}zia OER IN | “Aart 

| _ >| 7 |=)" |(Note 1) fins.) 

i f Or : Loose, brown, silty, fine to oy } DO} 3-2-3 15/18 

0.76 medium SAND, trace organics | : ! 

5B | P| 

i | 
| | 

i | 53] 2 |D0| &-27-26 | 10/18 

i | | | | 

| | | 15 3 (D0 | 5-5-10_ 115/18 
| | a | | 

i | Compact to very dense, red- | a ! ! 

| brown to brown, fine to | ! | | : 

| coarse SAND, some fine to | | | 

i | coarse gravel, some silt SM | 
| | 66 4 D0 | 9-12-54 ,18/18 | 

! | | 
§ 

P| | | 
Cobbles noted at 19.0'-19.5' S| a 

i 5 !D0 42-35-100! 6/18 

| | Tl 
! | | 

}80| 6 D0 | 13-39-41 16/8 | 

aan RG 
| 

BE} | | 
| 5 7 D0) 115/5" 4/5 | 
| 4 oe | 
| | 

9.75 | | ! 

STOTT | | 
i 32.0 CONTINUED | | 

| | ! | 

p i po 
" i : 

i 3 786085 Drown sd TS 
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i COOR. N113930 ft. (N34726m) — oo, : | 

£2284315 ft. (£696260m) BORING LOG 641-414 SHEET__¢. or _4 

i surrace ELev, 1705.1 ft. (519.73M)pRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _._.__ USGS MSL soa startep 3/13/79 DATE COMPLETED _3/16/79 

E DRILL RIG_____Joy R-]15 sO RRILLING MeTHop___ Mud Rotary 

DEPTH he | < 8 —_—__—e . REMARKS 
Oo iw : 

a RIPTION o 

ae | > =-i;¢ PER 6IN, 

8 Ee) 2|2)5 (Note 1) {ins.) 

i boa | CONTINUED | | 
32.0) | | : 

E 150 sa | 
4") 8 {DO} 150/74" 13/4 | 

LT 

130 

i | [8 
: << | 9 (00! 130/3" 13/3 

. pp 
Compact to very dense, red- | ! : | 

brown to brown, fine to | | | 

i coarse SAND, some fine to | | | 

coarse gravel, some silt SM | | 

| | P| 

E po : 
| Cobbles and boulders noted at | | | | 4 

41.0'-51.0' and 62.5'-64.0' 140 | | 
411 po | 140/4" 11/4 | 
Sr 

i — 
50 | 

i 7812 (DO 100-50/2" |6/2 
— | ) 

| | ! : TT 
| 1170 
| 513 (0; 170/75" (5/5 | 

i | LE 

| 
| 

i 19.51 150 
64.0 : — 6'114 DO | 150/6" 15/6 | 

4 oe 
i See next page | -—_— — 

{ ( fy oe _ 
| 

' p87 Of CONTINUED & | 

Job No.___/86085 
Drewn ss i § 

Seve ES Golder Associates nennea__ 48



; COOR. N113930 ft. (N34726m) 
£2284315 ft. (£696260m) BORING LOG 641-614 SHEET __>__ of _4 

i sureace evev. 1705.1 ft. (519.73m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| DATUM ____ USGS MSL __ DATE sTarTeED —___3/13/79 DATE COMPLETED 3/16/79 

E DRILL RIG Joy R-15 DRILLING METHOD____ Mua Rotary _ 

| Pad, SAMPLES | 
DEPTH — | =| °e -_ : | REMARKS 

a | DESCRIPTION ~ | & 
METER | eT a 1a HAMMER lage 

FEET ~ ¢ we} & a SER GIN. Zant 
| 2 -{ 717)" (Note 1) Vins.) 

i Toon ao | CONTINUED po : | | 
67.0 Te : | 

150} | pO 
' | Of 

Very dense, brown, fine At THis |00 | 75-75/3" 8/9 
gravelly, fine to medium SP 

f | SAND, trace silt to brown- SM | 
| gray, fine to coarse GRAVEL 50 | 

and fine to coarse SAND, trace i—, , 

i Silt, occasional cobbles from | 4 ote pDO | 150/o" [8/9 
1 ont eo Seen Ee | 

: | P| | | 
i : - a 

: , (150, 0 | | ! 
| ! - 24117 'D0; 1506/2" 10/2 | 

~ 
bd | 

25.15 : | | | 

E 62.5) . Very dense, gray-brown, mecium gf 108 | | 
; | > s ~ ’ Miss 2 Ta | 

' to coarse SAND, some fine to | 4 8]18 |00 p0-50/2 [8/8 | 
' medium gravel, trace siit | aa | | | 

| | | 

i | | : | 

27.13 ! 

i 89.01 | : | | 

Z | Was hen Saad | _ Very dense, green-black to ‘OL —IT}19 (D0 |16-41- 3° 17/1 

f ' dark brown, organic SILT, some | a ! | 

clay, trace fine gravel | ; | | 
| : | : 

bin. LK 
29.41} | | h 02] 20 100. 18-27-75] 18/18 

96.5 END OF BORING 

i HOLE GROUTED AT COMPLETION 

: E (See sheet 4 for notes) | 

i _786085 . crewn SIS 
2 NO Ss | Golder Associates ee | 
Scale. to YO checked i



i COOR. N113930 ft. (N34726m) | 4 4 

£2284315 ft. (£696260m) BORING LOG Stl-S'4 SHEET ——— 9F —— ] 

f surFace ELev.L/05.1 ft. (51 PROJECT ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

paATUM _...__ USGS MSL. CAT. STARTED _3/ 13/75 aE COMPLETED ___ 3/16/79 

5 DRILL RIG_—__YOY R-15 CRILLING meTHop___.__Mud Rotary = 

i NOTES 

: 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

i 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 ‘ Drawn __ jis 

see lt=5 Golder Associates ~necxed Leg



i COOR. N114080 ft. (N34772m) | 

i SURFACE ELEV. 1706.9 ft, (520,.27m )PROVECT FXXON CRANDON TAILING DISPOSAL SYSTEM 

patum _______USGS_ MSL spate: startep 11/13/79 DATE COMPLETED ___| 1/16/79 

F pRicL RIG_—_brilltech D40K es DRILLING METHOD Mud Rotar 

DEPTH 3 a S GROUNDWATER 
f METER |® DESCRIPTION el |e HAMMER | OBSERVATION 

FEET | et ELE] ee) eR Zar WELL 
| | ° >| @ 12) |(Note 1) (ins. } 

i 9.0 ) 
| | 

See boring G41-G14 for 
i soil stratigraphy 

Air 6,5 
f 30.48 | DO | Hammer | 6 

100.4 ) se 

i Very dense, brown, fine to Isp 
coarse gravelly, fine to SM 

. coarse SAND, trace silt 

32.7 | 

f 107.4 : 
Air 

Very dense, brown, fine to | Hammer 

f coarse GRAVEL and fine to GF 1? pol S| 6/12 
coarse SAND, trace silt; GM 12/4/79 34.17 

frequent cobbles ~ : 
: = 112.1 

35.05 

. 115.0 

Very dense, red-brown, silty, | 
fine to coarse SAND, some fine 

f to coarse gravel, trace clay | 
to fine to coarse SAND, some 1 SM 

| silt, trace to some fine to | | | 3 po arr ee 118/18 
coarse gravel, occasional 
to frequent cobbles | 

E 38.10 ee 
125.C : | . 

- CONTINUED 

i Job No,__286085 ‘ Drawn ____jls 

i Scale) Golder Associates Checked afepee—y



f COOR. N114080 ft. (N34772m) > . 

E2284315 ft. (£696261m) BORING LOG G41-G14A SHEET or __° 

E SURFACE ELEV. 1706.9 ft. (520. 27m PROJECT EXXON CRANDON. TAILINGS DISPOSAL SYSTEM 

parum _________ USGS MSL so pate startep 11/13/79 pate compLcetenp___ 1/16/79 

: prict rig___Drilltech D40K  pRILLING METHOD Mud Rotary 

2) 
DEPTH| © | 8 GROUNDWATER 

; METER! .. DESCRIPTION ° NJ HAMMER ec OBSERVATION 
~ ud ®” WW REC. Here S) ETE E | eth Pe ME 

| ” >| ®}]2)F | (Note 1) j(ins. 

i t 3g 49 CONTINUED - 
125.0 — a 

Air 

i Hamme 

| - | 4/00] 12/12 

Very dense, red-brown, silty, 

i fine to coarse SAND, some fine 
to coarse gravel, trace clay SM 
to fine to coarse SAND, some 
silt, trace to some fine to 

f coarse gravel, occasional 2 Air 

to frequent cobbles ! Hammer _| 

. pe ere 

i 

E | Air 
| 4-1 6 DO) Hamme a 

| 
47.26 ee 

i CONTINUED | 

p oS | 786085 . jls 
Job No..t > += 

Drawn 

; scole =D Golder Associates nw enneg Lens



; COOR. N114080 ft. (N34772m) | ; 
F2284315 ft. (£696261m) G41-G14A SHEET of © | 

BORING LOG — 
i SURFACE ELEV.1706:9 ft. (520.27m)PROVECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pate startep 11/13/79 DATE comPLeTeo 11/16/79 

pric rig—__Urilitech D40K  pRILLING METHOD Mud Rotary 

semey Le ar scpry | 4] 5 GROUNDWATER 
erep a DESCRIPTION 2 ¥ c HAMMER OBSERVATION 

9 27 @PZ yr i (Note 1) \Cins. 

i 47.26) CONTINUED p 
oe fees —_ ee 

155.0) 

| Very dense, red-brown, silty, 
| fine to coarse SAND, some fine 
| to coarse gravel, trace clay Air 
| to fine to coarse SAND, some ep Hammer 
| silt, trace to some fine to | 

i coarse gravel, occasional ; pa bof. 
to frequent cobbles 7 

i > 
50.29! 

ne 

; 165.0 | | De 
i y| ) 
Dy | 
te 

Aj 4 = 

i | | Hamner = A 

| Very dense, red-brown to | Le | 8 Po 3/N¢ .. ~! Grout 
5 | | brown, fine to coarse SAND, SM i. fi (to surface) 

| some silt, trace to some fine rf & 
gravel, trace clay, frequent the 

i cobbles “| 2 
Q: 

yy | | a} oO 
TN 

: ak 
| Air ; 
! Hammer a 

; | (19607 4/2) 
‘a 

i 2, 55.78 
- ++ ., 183.0 

I+ Bentonite ~~ 
t : Clay Seal 

i - 56.69 _ _ aH — 
186.0 nANT 

CONT INUED | CONTINUED 

. . 

i Job No. £96085 ° Drown jis 

Scole___— =O. Golder Associates Checked _“¥&>



i COOR. N114080 ft. (N34772m) 

; SURFACE ELEV.1706.9 ft. (520.27m)pRovEcT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ____ USGS MSL _ DATE STARTED 11/13/79 DATE COMPLETED___LI/16/79 

i pritt Rig___Drilltech D4QK  pRILLING METHOD____ Mud Rotary 

DEPTH |5 s| 8 GROUNDWATER 
i METER |& DESCRIPTION o| |e HAMMER | OBSERVATION 

ra E/E] E)e) Ber Mom) welt 
0 >| @/2/)F /(Note 1) Lins. 

i “TE 56 6g CONTINUED p CONTINUED 

Tay deyae, retro | T1.. ery dense, red-brown to \+— ton; 
i brown, fine to coarse SAND, an lay Seal 

Some silt, trace to some fine {SM Air pal 
gravel, trace clay, frequent Hammer +4 57.9 
cobbles p- {TOON 6/122 190.0 

i S 
8 Az 

192.5 
a Air S 

iS (e 

: Ui jpop Oe 
i } Gravel and cobbles. Unable GP > ; Caved 

to retain samples | S vaterial 

Air Zz 

; Hamme SN (Note 2) 

| | [= [12 [bo 0/1212 
61.57 

i 202.0 | > 
Ww 

3 Sin 

i — Le_{13 OL amber [18/18/K] £ 
Very dense, brown, fine to ? ZA 2 
coarse SAND to fine SAND, Sp >| 5 
trace silt (fineness SM A 
increasing with depth ) ! SS) 5, 

he i : M4 D0 | Hammer 4/18 = 
ZG 

~S 
7, E 5 Zz) | 

he pe a, hank 
i 66.4 _ _ Sia 
. ee CONTINUED CONTINUED 

i 

786085 : Drawn Job No. /SOUVod . Scale N=" Golder Associates Ore ge 

q



i COOR. N114080 ft. (N34772m) 

E2284315 ft. (£696261m) BORING LOG .G41-G14A SHEET 5 oF __© | 

i SURFACE ELEV. 1706.9 ft. (520.27m)provect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —_______ USGS MSL sae startep 11/13/79 DATE comPLeTep___l 1/16/79 

i DRILL RIG_—__Drilltech D40K ss pRILLING METHOD Mud Rotary 

DEPTH |9 2 | 8 GROUNDWATER 
i SETER |e DESCRIPTION ol |e HAMNER | OBSERVATION 

FEET || e( 22/2) teem | ar WELL 
| - >{ = 12/1 |(Note 1) [ins.) 

i 66.45 CONTINUED S| CONTINUED 
218.0 ~~ ZA | Caved 

| x Material 

i 
< (Note 2) 67.36 

z nem 
S a 

Very dense, brown, fine to SP = 

coarse SAND to fine SAND, 3 S| 

i trace silt (fineness SM )- fie oo} Air | 3/16 ZL 

increasing with depth | Hamme Zz 

Sir 
“| 

i 
= Oo | Caved | 
<| 9 | Material 

Z| * 

i 
8 3 (Note 2) 

Z| 3 
Air > nr 

i | | Hammer | - 

: 7 jpo; S| 612s] S | | - {17 {00 6 12> 

i - : ! > d 

237.5 , A. 
Very dense, fine sandy SILT ML iy x; — 

Hammer Q= | 

73.46 7 [8 DO; Nea 
- 241.0 

) 

END OF BORING 

NOTES 

i 1. Penetration Test - 3" 0.D. sampler driven with air hammer. (All samples) 

2. Borehole caved to 190.0 ft. after placement of the PVC well pipe. 

i Pumped 1000 gallons of water down the well pipe to wash caved material. 

No water return. 

i 3. Elevation of top of protector pipe, 1708.6 ft. (520.79m). 

| i Job No. 286085 
* | Drawn ) 

' scale 1"=5! Golder Associates ros A



i COOR. N114080 ft. (N34772m) 
£2284315 ft. (£696261m) BORING LOG .G41-GI14A sHeeT__©__ or __8 _ 

i surrace eLey, 1706.9 ft. (520.27m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL a ~dDATE stantep I IS/79 DATE compteten___LI/ 16/79 

i ORILL aig___Drilltech D40K DRILLING metHop__._Mud Rotary 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i 
i 112.8 

‘DATE. esio/si yt Sté—<C~SrSSC<C~;™;~‘C;sSsdrSC(Ci‘C;‘<;73 3 

"pePTH (mm) | 35.02 | «| dT 
f "DEPTH (ft.| 114.9 | «(| CO : 

*Pump Test and Recovery Period Between these Dates. For Pump | 

i Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i 786085 prawn __JEF_ 
Job No. es BT Golder Associates spockad WAB 

A



i COOR. N114055 ft. (N34764m) | 
E2284315 ft. (£696261m) BORING LOG G41-6¢148 SHEET __|__ of ___2 

i SURFACE ELEVIZ06,.8 ft. (520.23m) pRovECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM _.__________ USGS MSL sé: STARTED 11/27/79 sé COMPLETED 11/30/79 

E pricL RiG___Drilltech D40K  prRiLLING METHOD Mud Rotar 

ar - GROUNDWATER 
DEPTH | 3 vee le DESCRIPTION et ete] | auwer OBSERVATION 

i METER | & ~| e|e {wi Brows = |RECY WELL 
FEET j¢ >| 9],2/2] rere ATT. 

° >} 7 1717 |(Note 1) [ins 
i - 0.0 

| See borings G41-G14 and | 12/4/ 4 

G41-G41A for stratigraphy 8 T 
i ~ 110.7 

i Z 

| 
P 73.464 | 

241 .¢ | - | 

i Very dense, brown, silty, cM oe ‘Grout 
fine SAND, trace clay Pe (to surface) 

i pe Hamme a 

79.44 a 

247 «5 v 
i Very dense, brown, fine Mt F oy 

sandy SILT al ae 

i 76.96 pis 
252.9 | ve s 

Ai Sloe 
i Hammer PS 

Very dense, brown to red- P= 7 3)D0N 12/1944) 255.0 
brown, silty fine to coarse 1 

| SAND, trace fine gravel, cp. MN 

i trace clay 20 fine vo coarse | | 13 jeentonis 
os + 1 

SAND, some siit, occasional to | + Clay 3€a 
i : to frequent cobbles and SM | 

boulders ; | 

| et 80.16 
: | hs 5 263.0 

_s- Hamer 2 Pea Gravel 
- | 4ipofs testa) 

E 81.2 _ __ on 

i Job No. 226085 
° Drawn _ JIS 

Sled N=5! Golder Associates nronned poe



E COOR. N114055 ft. (N34764m) 
E2284315 ft. (£696261m) BORING LOG G41-G14B SHEET C OF 9 

i SURFACE ELEVIZOA.8 ft. (520.23m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _________ USGS MSL sae: starTeD 11/27/79 pate compLeteo___! 1/30/79 

i orice RIG____Drilltech D40K ss DRILLING METHOD Mud Rotary _ 
oS 

DEPTH | = 2] 
o - Oo 

METER [a DESCRIPTION st fle HAMMER SReERVATTOR 

FEET |& ~ | 2falw plows =| REC 
oc >/S9},2)21] perew. ATT. WELL 

| ° >} @|2 (Note 1) Kins. ] 
~ | Bois os | CONTINUED po ! CONTINUED 

266.5 an | . — 

j — 8 Pea Gravel 

» 1ee 

i a 82.91 
| i 272.0 
| Air 0 

i 5/D0| Hammer | 3/6 | °|— 
, Sr el 

a Very dense, brown to red- | 5° | 

' brown, silty fine to coarse © o> 

SAND, trace fine gravel, SP- ol @ 

i trace clay tg fine to coarse SM 20 - 

gravelly fine to coarse to ol 5 | Pea Gravel 

SAND, some silt, occasional "9 > 

to frequent cobbles and SM . 

i boulders | 
90 5 

o°| O 

k 1 

i Le | 6100) athe 17/14 Ie 5) - 
. 

,° NS 

° 0 
{ 

2 0 : 
o° — 

| 4 Coe 

i ; 2 of is 89.00 
| 0 og 292.0 

| Air . "8 0 ? 
B P 700] Hammer | 5/5|°* 2? %o 

EEE 0 . ° > | Pea Gravel 

525 , (to bottom 

i ; D> >>| of boring 

anes 
91 4d _ _ 190 0 9%, 

.C 
— 

E Job No.__/86085 : Drown_____is 

Segle 1 "5: Golder Associates nrennog IMD



i COOR. N114055 ft. (N34764m) 

—-£2284315 ft. (£696261m) BORING LOG G41-G14B SHEET_3. OF __2 

i SURFACE ELEV. 1706.8 ft. (520.23m)pRoyect EXXON CRANDON TAILING DISPOSAL SYSTEM. 

patum _________USGS_ MSL so pate: startep ___I1/e7/79 DATE comPLeTep 11/30/79 

i prict Rig___Drilltech D40K ss priLLING METHOD — Mud Rotary _ 
os 

DEPTH | «| 8 GROUNDWATER 

METER |* DESCRIPTION of Nfe HAMMER | OBSERVATION 
= wpyopk REC, 

i FEET § ce; E/E fe) Ses are WELL 

| - >| 2 }]2)" |(Note 1) [ins.) 

baa STINE - 
300.0 ae 

Very dense, brown to red- 

i brown, silty fine to coarse op 
SAND, trace fine gravel, OM 
trace clay to fine to coarse Air 

gravelly fine to coarse to 8 ;|DO | Hammer 2/8 

i SAND, some silt, occasional te 

to frequent cobbles and 

93.73 boulders 
07. 

i | Air 

Very dense, brown SILT, some | ff 8 00 | Hammer | 4/4 

i fine sand to fine to coarse Low 
SAND and SILT, trace fine ‘to 
gravel ML 

| 

i 96.01 
' 315.0 

Air 
i 10 /DO| Hammer | 6/6 

| /_—."-.."..--"-v DT 

| 

i | Red-brown and green, highly 
weathered to weathered 

P metavolcanic TUFF | 

| . 

i Air 
| 11 |DO | Hammer 3/3 
i a eN-..YVn.” 

i 101.80 a _ 

U . 
ey CONTINUED a 

i Job No.__/86085 ; Drawn ils 
Sole L"=5 Golder Associates OO a 

f



i COOR. N114055 ft. (N34764m) 
| E2284315 ft. (£696261m) BORING LOG 641-6148 sHEET__4_ oF_2 

i SURFACE ELEV. 1706.8 ft. (520. 23mprovect EXXON CARNDON TAILINGS DISPOSAL SYSTEM 

patum ________ ¥SGS_ MSL spa startep 11/27/79 _ DATE compLeTeo__! 1/30/79 

i pric rig____Drilitecn D40K pricing METHOD___ Mud Rotary 

g 
DEPTH |5 <| 8 _ GROUNDWATER 

i METER |° DESCRIPTION o ~ ne HAMMER REC OBSERVATION 

FEET | u g z a PER SIN, Tor WELL 

| : S| a@1/2/F/(Note 1) (ins. 

B fioved | conrimven 
334.0 

; Air 

| . e> {ie DO | Hammer TTS | 

Red-brown and green, highly 
weathered to weathered 

f | metavolcanic TUFF 

| 

Air 1.5 

[ 1 13 DO | Hammer | 1.5 

360.1 END OF BORING 

i HOLE GROUTED AT COMPLETION 

| NOTES oe 

i 1. Penetration Test - 3" 0.D. sampler driven with air hammer. (Al samples ) 

' 2. Elevation of top of protector pipe, 1708.9 ft. (520.86m). : 

| E Job No,286085 Drown 1 
1 me ES! Golder Associates OM" bad



i COOR. N114055 ft. (N34764m) 
5 

F2284315 ft. (£696261m) BORING LOG £41-G148 SHEET ___> OF __2 

i surrace ELev 1706-8 ft: (520.23m) peo ject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _.__ USGS MSL CATE STARTED 11/27/79 pate compLeteo —LI/30/79 

F sRiLL RIG _—__Urilltech D40K Ee oRILLING meTHop_____ Mud Rotary 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

4725/80 | 5/15/80 

DEPTH (NP 33.74 | 34-17 | 34.38 | 34.50 [ 34.38 [34.41 [34.99 

E 112.8 

Sere eos CdSC Cd 
Seer mt s.02 | 
SETH Et) a9 | CC 

*Pump Test and Recovery Period Between these Dates. For Pump 

f Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

| 

J 
| 

| 
! 

q e. JEF 
| Job No. —_/ 86085 

. Drown 

| ed = 5 Golder Associates “necked FB



i COCOR. N114030 ft. (N34757m) p 

£2284315 ft. (£696261m) BORING LOG 6$41-G14c sHEeET__|_ or _2 

i surrace ELev, 1706-3 ft. (520.09M eo ject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum —___ USGS SL (DATE STARTED 12/2/79 DATE comPLeTep___12/4/79 

pric. Rig___Drilltech D40K  pRILLING METHOD Mud Rotary 

i ar DEPTH |5 <1 8 GROUNDWATER 
METER |& DESCRIPTION cl x |e HAMMER | OBSERVATION 

i FEET | eS }E (Ee) ceeen, | art WELL 
” a) @ z - 

i 0.0 | } 

TT 4 
: | Grout 

7 (to surface) 

5 ° 
> 
nm | 

i 
3 i wil2/1V79 33.56 

“|e 110.1 

i See borings G41-G14 and | | 
' 641-G14A for soil strati- | : 4 | 

graphy | of 

5 “2 
| 3 SI 35.97 

i " ! retin 118.0 
! ++| > | Bentonite 
| ra “”!Clay Seal 

i Te 
++ 

; 7 37.80 

p TO 
c 

bo 

i a Pea Gravel 

- 

- ie 39.93 
| | = T31.0 

‘ 18 C 
| IGE Pea Gravel 

as 

f 41.45 ee | EL 
ey CONTINUED , a | } CONTINUED 

; Job No.___/86085 : Drown __jis 

Scale =D) | Golder Associates Checked Aer



i COOR. N114030 ft. (N34757m) 

i SURFACE ELEV. 1706.3. ft. (520.09m )PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM .._____USGS MSL pase starteED 12/2/79 DATE COMPLETED 12/4/73 

E DRILL RIG__Drilltech D40K Ss DRILLING METHOD Mud Rotary 

2 | 
DEPTH| 5 =| 8 GROUNDWATER 

i METER] © DeseRipmon cl > |g HAMMER | OBSERVATION 
FEET | el eel a) crew Art WELL 

. | o Sijaqyzir 

i ay asl CONTINUED p CONTINUED 

136.0 — OO | my a 

| 2 {a 
i = 

2 ® 
2; 2 

i 
-4{ 0 
2 ~ | Pea Gravel 

F | | o 
; 

aie 

See borings G41-G14 and LS 
G41-G14A for soil strati- 2D 
graphy | le 

| | Pt | 
; | | pe, 45.7 

A 150.0 
| XN2XN 151.0 

i 
KRK 
SS ~ 
DAD 
ZAQNK Caved NEN SS . 
~~ >| Material 
Zonk 
Ss > > 

RK 
i SN 

Does 
CSS 

Ag 
| 

Sf 2 3 

i 160.0 END OF BORING 
NOTES | 

Flevation of top of protector pipe, 1708.7 ft. (520.81m). 

; Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i 

Sue eel OO 
E . SEPT Um) 34.75 SLO 

DEPTH (ft.) ao TLL 
*pump Test and Recovery Period Between these Dates. For Pump 

: test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. | 

786035 __ , D ils 
; we 15! Golder Associates i ae



E COOR. NI13855 ft. (N34705m) ) 
£2284315 ft. (E696261mM) BORING LOG _641-G140 sueeT1_ or 2 

i SURFACE ELEVIZ05.6 ft. (519.86m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM _________USGS MSL spate: sTarTep 12/10/79 DATE COMPLETED __[2/11//9 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotary 

Ec | - 
DEPTH | 5 s| 3 GROUNDWATER 
METER | DESCRIPTION el x]e HANMER | pe OBSERVATION 
—— ik ~ 2 © FF L , 

E FEET e > g = | 2 | PER BIN. or WELL 
|» > @ z - | 

0.0 yw .12/19/79 33.59 . z 7 
| | > 

i , o Grout 
See borings G41-G14, pb. (to surface) 
G41-G14A and G41-G14B for lw 

E soil stratigraphy | 9 

2 v 

| _| 3 64.01 
| + 210.0 

++ 2S , 
i | +4, 7 | Bentonite 

. | ‘+4 % 1Clay Seal 

he 
i mS 65.5 

ow 

: ‘el 215.0 

i 201 A Pea Gravel | 

| ol a 

i o : 
| : 67.6 

i | 7 222.0 

‘|= 
| ole 

i a | o> 
o o. 

¢| © |Pea Gravel 
C} 4 

f fle 
> © 

> n 

si | S 

71.32 _ __ | for] ge CONTINUED | 
| CONTINUED 

i 

E 786085 5 j1s 
see =D Golder Associates eng iA 
cole Checked 

—



: 
f COOR. N113855 ft. (N34705m) 

F2284315 ft. (£696261m) BORING LOG G41-G140 SHEET _2 OF 2 

Bj | svrrace evevizns.e_<t._{518.6m) provecr _EXHON CRANOON TAILINGS DISPOSAL SYSTEM ——_ 
DATUM USGS MSL DATE STARTED 12/10/79 DATE COMPLETED 12/11/79 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotary 

. 2]. 
DEPTH |§ s| 8 GROUNDWATER 

=| DESCRIPTION oj/ x [e HAMMER OBSERVATION 
METER e = $ a) WwW BLOWS REC aT WELL 

FOOT 5 Zz g 5 : PER 6IN. : 

f T5139 CONTINUED | CONTINUED 

234.0 : 1” 
i 

7 , 

lo 
° g 

| RE Pea Gravel 

0 AO 

i 

: Cis a 

|0°|——— oc 

See boring G41-G14, tL |%o, 
i G41-G14A and G41-G14B for ae 73/6 

SOi| Stratigraphy 
10 oe. e 242.0 

| | lo’ 5 26 , “| Pea Gravel 

E | 28 Coe 74.68 
: | ZA 245.0 

SAR | = SS 4 
| Sa a 

No 
| cz SK | 

S28 
, - : aN A Caved SES cs 

| ZX Z Material 
ND > . 

: NZX RSK SZ 
: RES 

207.0 END OF BORING 

i NOTES | 

5 1. Elevation of top of protector pipe, 1707.6 ft. (520.48m). 

f Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

SATE | 12/19/79| 4725/80 | 5/20/80 | 6/26/80* | 9/10/eox | | | 

orerh (m1. 33.59 | 34.02 | 34.02 | 34.02 | 34.63 | | 

BoE tec io 2 Tins | 
| *Pump Test and Recovery Period Between these Dates. For Pump 

8 Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. : 

Job -No. ___/86085 ° Drown _ jis 

Senle1"=5! Golder Associates specked EDS



i COOR. N113830 ft. (N34696m) 
2284315 ft. (£696261m) BORING LOG _641-c]ér sueet 1 or 2 

5 SURFACE ELEV. 1205.6 ft. (519. 87m)pROuECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM ________ USGS MSL sé: STARTED 12/7/79 DATE COMPLETED ___l2/7//79 

5 prict rig___Drilitech D40K  priLLinG METHOD___ Mud Rotary | 

DEPTH|5 <1} 8 _ GROUNDWATER 
a DESCRIPTION ~ | & OBSERVATION 

METER) ol >]e HAMMER | 

j FEET | eee le) Be | art WELL 
o” > wm z oa 

i Q 33.3] 

| +L 109, 

i ; 
n 

i . 
a Grout 

i | | (to surface) . 

; See borings G41-Gl4 and hy 
G41-G14A for soil : | ve 
Stratigraphy | os 

: 2 

f Bae 
| 

Ala 38.40 
+H'O | b.U 

i re rr Bentonite 
‘ay |Clay Seal 

| oe 39.32 
| 9.0 ji | 

i. Pea Gravel 

: b, 40.84 
i 134.0 

p a 
\ ee 

s >| Pea Gravel 
i ° Ps 

bo: iQ 

. -— 

42.9 _ eee 2° _ 

i CONTINUED / | CONTINUED 

i 786085 : jTs | 
Job No. w= . Drawn 

seole 1 =5! Golder Associates oe Aes 

Ct.



i COOR. N113830 ft. (N34696m) 
E2284315 ft. (£696261m) BORING LOG .G41-GI4E SHEET _2 OF __2 

f SURFACE ELEV..1705-6 ft (519. 87m PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| DATUM __________ USGS MSL sé: STARTED 12/7/79 DATE COMPLETED___lé/7/79 

i oricL RIG___Drilltech D40K  pRiLLING METHOD__ Mud Rotary 

rg 
DEPTH | S| 8 GROUNDWATER 

i METER | DESCRIPTION o| |e HANMER OBSERVATION 

nee SPEU E/E) om [ie Meu 
|? 

> @ z rE 

i bof CONTINUED ps CONTINUED 

i 7 “Sl og 

, “| .,| Pea Gravel 
=> 

. Qa. 

| oO 

. 50 £ 
i See borings G41-G14 and fk 

G41-G14A for soil strati- FL 

graphy | “ye 

i [Bde 
: | | =n 7 

! - 2 46.94 
A “. 

; ZK LOGE 154.0 

SNS ZEE | VEN 
i SSS BLE | x SS <1 Caved 

| os i 
. 

S a SI Material 

ARS 
ISTH -_> . “0 N “ye 

AS ~ SBS ZSE 
50.29 S ZAZ 
B50 

i > END OF BORING | 

NOTES 

i 1. Elevation of top of protector pipe, 1708.0 ft. (520.60m). 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

e726780* | Bpoyeow[CSCSSCSC~*S 
. SEPT Mm) | 33.31 33.92 | 33.89 | 33.95 | 34.72) ee 

| DEPTH (ft. ) : 
*Pump Test and Recovery Period Between these Dates. For Pump 

i Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

Job No.___/86085 Drawn aE 
; scale dn Golder Associates checked LE]



i COOR. NI13805 ft. (Nd46088m 
E2284315 ft. (£696261m) poping LOG 641-Gl4F SHEET or 3 

i SURFACE ELEV. 5 ft. (519.22mprouvect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —________ USGS MSL sopate startep_____! 1/4/79 __ pate compLetep___ 11/6/79 

i pRiLL RIG___Urilitech D40K ss pRILLING METHOD Mud Rotary 

DEPTH |S a} 8 GROUNDWATER 
i METER |e DESCRIPTION ol |e HAMMER | OBSERVATION 

FEET é : g z : BLOWS RE ATT WELL 

i Hwizni7e 33.07 vr 
| | 

i | 1 

| | Grout 

| Py (to surface) 

a 
i ine | co Q 

jt 84.12 
TH 9 276.0 

i See borings G41-G14, i HH S| Bentonite 
G41-G14A and G41-G14B for HF) Clay seal 
soil stratigraphy - 2 y 

i Zhe 85.654 
Tt 281.0 P| TSE 

i os 
: |; a= | Pea Gravel 

i . 8 
1 

: : : 88 . 39 
_ 50.0 

| i 
i | — 

. 1 ee | Al I: ls 

i 1: 3 Pea Gravel SiR, 
7 7; OO 

ri. = 

i ns 

91.44 _ _ | SI _ — 

i = | CONTINUED . - CONTINUED 

i Job No. 786085 | ° Drawn 

Sale tee Golder Associates nce



; COOR. N113805 ft. (N34688m) 
E2284315 ft. (£696261m) BORING LOG .G41-G14F SHEET__&£ oF 3 

i SURFACE ELEV. 17035 ft. (519. 22m PROJECT EXXON CRAND 

patum —____ USGS MSL pate startep 11/4/79 DATE COMPLETED___11/6/79 

oricc RIG___Drilltech D4OK__ pritting METHOD __ Mud Rotary 

i IT. DEPTH| & s| 8 GROUNDWATER 

i FEET | el ee ie) Boe are 
on > @ z p 

; Tot aal CONTINUED p CONTINUED 
300.0 \ 

| Noe Caved 

i : me qa| Material 
SS} (Note 1) 
Ale o 

i re DS 
~ Ou 

>» 
Az LA 

i N=K 
CESK 94.49 
“sy 2 “ 

See borings 641-G14, KEL 310.0 
i -  G41-G14A and G41-G14B for | D> N\ 

soil stratigraphy | “> \ 2 

ASS 
i | Sae 

oe > S&S 

| SZ IN 

. SAS mA os ra Caved 

2 x QR Material 
INS <= |] (Note 1) aN oN 

i ANZ Saw 
| aN 

. NN ” | ZSZ 
SaS 
A> ~“N ~N NS i £<P ZES 
SK? LY 

NAD 
ZEST SRS 
Zt QU» 

- Nz ww Y~, YX 
KRY 
Zz ZAKS 

; 0 Q Zz CO NSS 

332.0 END OF BORING 
i NOTES | | 

|, 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. 

i Job No. 1082 Golder Associates Drawn gp * 
Scale ED Checked LO : 

A



i COOR. N113805 ft. (N34688m) 
, 

F2284315 ft. (£696261m) BORING LOG .G41-G14F SHEET __2. OF _2 

i surrace ELev _1703.5 ft. (519-22) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSE DATE starteo —__I/4/79 DATE compteten 1/6/79 

i srict rig __Drilitech D40K ooaitiine weTHOp____ Mud Rotary 

NOTES (continued) | 

i 2. Elevation of top of protector pipe, 1706.9 ft. (520.27). ! 

: Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i PATE __—s«y;s«a/a1/7S]_4/28/80 | 5720/80 | S/oe/eoe ericve=#yCUCOC~*dSC ts 
)DEPTH (im) 33.07 33.36 | 32.74 | 338 SCOSSC“*~S*SsSSC“‘CSSSCS : 
DEPTH (ft.)| 108.5 199.5 | 107.4 | 109.5 [ 112.46 [| | ! 

f *Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i | 

i 7 
JEF 

Job No.__/86085 . Drown er 
so Ne Te Golder Associates cnecked ERA 

a =



i COOR. N113415 ft. (N34569m) 

| F2284420 ft. (£696292m) BORING LOG 641-615 sHeEeT__|_ or __1Q_ 

; SURFACE ELEV. 169} 5 ft (515 56m ) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MS DATE STARTED 4/2/79 DATE COMPLETED. __4/9/79 

i DRILL RIG_ochramm Rotadrill _ prRiLLiNG METHOD Mud Rotar 

=] e DEPTH 5 2 S ) GROUNDWATER 

i METER : DESCRIPTION o|~ |g HAMMER | OBSERVATION 

FEET |é EE |S) Ee] cceem | me meee 
; ° >| ® | 7 1" (Note 1) fins.) 

i 0.0 i 

a vf see Boring G41-G15A for oe | 

- detailed descriptions. +. ‘ 

i - | ipo} samen [12/12 
13.72 | 

45.0 a 

i si 2 Hammer | 6/6 | 
Tr T.hCULdTC CUT 

i Very dense, brown, fine to | 

coarse gravelly, fine to SM | 

coarse SAND, some silt, trace ito | 

i clay to brown, fine to coarse GM | | 

GRAVEL and fine to coarse | | | A | 

SAND, some silt | 3 Do | Hammer 6/6 | 

5 | SN ON EE 

| | P| | 

i Fp 
: | | 

. - 0 atiner | 3/3 

18.90 eee 

, 62.0 

Very dense, red-brown, silty, rT 

F ' fjne to coarse SAND, some fine [= 15 po} sammer 112 m 

! gravel, trace clay to fine to SM | 

coarse SAND, some fine gravel, ) | 

i some silt, trace clay | | 

; : (= | 6 [00] Hammer [10/1 

vant | a fo 
; CONTINUED cp ft 

786085 . Drawn _ jis 

Job No. — eer Golder Associates " ad 
Scale___ 

Checked



i COOR. N113415 ft. (N34569m) 

F2284420 ft. (£696292m) BORING LOG G41-G15 SHEET__2__ oF _10. 

i surface ELEV. 1691.5 ft. (515.56m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL spate startep ___4/2/79 pare compierrp —4/9//9 

i DRILL RIG____schramm Rotadrill  prittinc meTHOp_______— Mud_Rotary 

DEPTH | Ze 5 <| 8 GROUNDWATER 
i METER | DESCRIPTION o|< |e HAMMER | OBSERVATION 

FEET : eee |e) ee var WELL 
2 >} 212] (Note 1) iins.] 

i 93.47 | = CONTINUED S| 
77.0 : 

i 
Very dense, red-brown, silty, 

fine to coarse SAND, some fine \ P= | S/DO} pole. [g/i2_ 
gravel, trace clay to fine S 
to coarse SAND, some fine 

, gravel, some silt, trace clay 

| : ee 
| 

27.4 ee | 

; 90. 
| Le F000 | bbe, | 12/12 

i 
Very dense, red-brown, fine 

i to coarse SAND, some silt, SM 
f trace fine to coarse gravel, p= [11 00) Hbtther | 12/12 

trace clay | 

; v_ 4/18/73 0.39 

. = 99.7 
| i2|p0) Hammer | 6/6 

i | 1 

i 32.31 i 

106.0 , 

i CONTINUED 

i Job No.___-Z86085 . Drawn 1S 

Sccle__ | =5' Golder Associates | Checked ACG



i COOR. N113415 ft. (N34569m) | 

i sureace ELev 1691.5 ft. (515.56m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_ MSs pate starTeD 4/2/79 ss paTE COMPLETED —_4/9/79 

i DRILL RIG____ochramm Rotadrill _ prRiLLING METHOD______— Mud_Rotary 

DEPTH |. g| 5 GROUNDWATER 
1s oO uw T 

i METER S DESCRIPTION 2 > & HAMMER REC pBoe oN 

FEET /é cL EE S| teem | a 
| o S| a]2)/(Note 1) (ins. 
. : , 

f 39.31 oo CONTINUED a 

106.0 

Very dense, red-brown, fine 

to coarse SAND, some silt, SM 

E trace fine to coarse gravel, 

trace clay |= [13 [00] parker [12/12 

i Py | 
| 35.97 __ | 

118.0 

i 
| | 

| {| : | 
E | | BS (ia Do] peter (12/12 

Very dense, red-brown, silty, 

fine to coarse SAND, some fine SM | 

i to coarse gravel, trace clay , | 

; 
| __ | Air 

i | 15 [DC | Hammer | 6/6 
| af —— 

| 

41.76 _ — | 
i 137.0 | 

CONTINUED | 

i 786085 Srown lS 
Job No.__/90U59 ‘ 
a oe Golder Associates oo Baa



i COOR. N113415 ft. (N34569m) 4 

£2284420 ft. (£696292m) BORING LOG .G41-G15 sHeet_—* _ or _10_ 

E surrace ELev, 1691.5 ft. (515.56m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS_ MSL pate starten 4/2/79 DATE COMPLETED 4/9/79 

i DRILL RIG_SChramm Rotadrill  prRiLLiNG METHOD____ Mud_Rotary 

DEPTH T mre 
8 S| 3 ) GROUNDWATER 

i METER |@ DESCRIPTION o|~< | wawmer | OBSERVATION 

FEET ec] E/E |e) teen | a WELL 
/ 7 >| 2 }=/ |(Note 1) (ins. 

Boba | conieD | 

137.0 | 

Air 
; Z Hammer ; 2/2 

Very dense, red-brown, silty, 

E fine to coarse SAND, some 
fine to coarse gravel, trace SM 

clay 

i | pS 
| 

| 

: | 

i |= [17 (D0 | HBthher [72/1 

ane 

: 
i 48.77 

160.0 | 
| 

E Very dense, brown, fine to Sp i : 

coarse SAND and fine to coarse |. /. {18 Ibo] Hamner | 5/12 
| GRAVEL, trace silt to fine to jp | 

coarse SAND, some fine to SM : | 

coarse gravel 

i SO 
168.9 | | 

5 | CONTINUED 

i | 
786085 

Job No. y= 
Orewn __j}s 

: Scole Golder Associates checked AB



i COOR. NI13415 ft. (N34569m 
E2284420 ft. (E696292m) BORING LOG G41-G15 SHEET 9 OF 10 

f surFace eLev 1691.5 ft. (515.56M) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSI sé: sTaRTED___4/2/79 Ss paTE compLeTEp _——4/9//9 

i DRILL RIG____SChramm Rotadril]l — priLLinc METHOp_____ Mud _ Rotary 

ETF ar 
sens 8 =| 8 GROUNDWATER 

METER | DESCRIPTION ct tle HAMMER OBSERVATION 
eee ps uJ o ws w REC. 

5 FEET 13 ef EE) a) ott | art WELL 
| |G S| = |Z] /(Note 1) {ins. 

/ TE cy 9] CONTINUED | 

168.0: , 

1 
Air 

; J Hammer | 2/2 

. 
| 

: | | 
; Very dense, brown, fine to Sp | ! | | 

| coarse SAND and fine to coarse |, | | | | 
| GRAVEL, trace silt to fine to ISP | | 

; coarse SAND, some fine to SM | | 
S \ ] | ; | 

p  Soarseees | 20 001 Hammer | 6/6 | : 
| | <b ! | 

: ' PPT 
| | po 

i | 

i 
| 

| | | 

i er 

i 60.05 Se 
197.0 | | 

f CONTINUED | 

i 786085 drawn 1S 
Job No. sole =D Golder Associates se Oe



[ cOOR. NI134 ; 409m 

E2284420 ft. (£696292m) BORING LOG _S41:G15 sHeet 6 _ of 10 

i SURFACE ELEV, 1691.5 ft. (515.56m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______ SS USGS_ MSL ope startep ___4/2/79 ss épaTE compLerep ——— 4/9/79 _ 

E DRILL RIG___ochramm Rotadril] —- bRILLING METHOD —O Mud Rotary __ 

EP TR 6 2} 9 GROUNDWATER 
f METER DESCRIPTION Se OBSERVATION 

FEET § E]E |S) E) ccrem | 7 WELL 
| >| 74717 | (Note | ins. } 

Toco og CONTINUED | 
60.05 _ oo 
197.0 | 

i Very dense, brown, fine to SP | : 
coarse SAND and fine to coarse [to 
GRAVEL, trace silt to fine to {SP 

; coarse SAND, some fine to SM 
coarse aravel a3 

22 IDO | Hammer 0/6 

i 5 SS RE A 

| 

: yd , P| 
64.01 | 4 

p 210.0 | | 4 
Very dense, brown, fine to SP - | 

~ coarse SAND, some silt ISM ) 

p Ld 
o5.53) | |= [23 PO] Hammer | 8/12 

; 215.0 |= (24 D0] Hothher (12/12 

| 
Very dense, brown, fine to SP 

f coarse SAND, trace silt 

E Pf ‘ 
- (25 po | Hammer | 6/6 

i 68.58 _ | 

225.0 | 
CONTINUED 

f 786085 . ils 
Job No. ees Drawn __ JiS 

ale 15 Golder Associates wrod ZB 

J



i COOR. N113415 ft. (N34569m 
£2284420 ft. (£696292m) BORING LOG 641-615 sHEET__/ or __10_ 

, SURFACE ELEV. 1691.5 ft. (515,56m) pRovEcT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _...______USGS_ MSL pate starten __“/¢/79 DATE COMPLETED 4/9/73 

i DRILL RIG__Schramm Rotadrill _ prictine METHOp___ Mud _Rotary 

eT. 
DEPTH Ig s| 8 GROUNDWATER 

3 DESCRIPTION Oo ~~ ow HAMMER OBSERVATION 

METER 5 He] 2 ]s | wi Brows jREC | WELL 
FEET | >| 9 ]2/21 Pere. 

- >| = |=} |(Note 1) [ins.) 

fi sg.sa_ | CONTINUED 
r 225.0 | 

, | Very dense, brown, fine to ED DS i 

coarse SAND, trace silt ur] Grout 

a (to surface) 

i rp 70.10); AS 70.10 
230.0 | a 5 230.0 

a Bentonite 
Ty) 2| Clay Seal 

fy 71.321 
Aj Ss 

| 26 0 | Aion | 6/6 bo & 634.0 
; | A —+— c° zc Pea 

Very dense, brown, fine to | | hs Gravel 

coarse SAND, some fine to | “Le 

i coarse gravel, some silt, | ol 

trace clay to silty, fine SM | , 

to coarse SAND, some fine to | | _ 2 

i coarse gravel, trace clay | | ee _ 240.0 

| ~ | 5 

| | o. — | Pea 

Air | i = Gravel 

i 
- {27 IDO | Hammer | 4/4 | “(Qe 

C . 

i hae. its 
| 0° ve 

i | | | 5 0 é pO. 20 

2.0 %2", | (to bottom’ 
| : Yt of boring) 

i ! Mir 
7/.72 . J 28 DO | Hammer | 0/4 | 

Stiff to hard, brown, SILT, 

some clay ML | 

i 79.25 oe | — 

' 260.0) CONTINUED pS 
786085 , jis 

Job No. +} Drown vv I? 

Scale Golder Associates Checked AG



i COOR. N113415 ft. (N34569m) 

2284420 ft. (£696292m) BORING LOG _G4lL-G15 sHeET__8___ or __10_ 

i surRFACE ELev. 1691.5 ft. (915.96m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____ Ss USGS_MSL_ spate starten___ 4/2/79 Ss pate compterep 4/9/79 

i DRILL RIG____Schramm Rotadril]  prittinc MeTHOD______ Mud Rotary 

DEPTH ar 
iS o| | GROUNDWATER 

i METER | & DESCRIPTION oe} s]s HAMMER | OBSERVATION 
FEET | et Eel Ee) Soe | art WELL 

& S| @]zZ/*|(Note 1) (ins. 

i TE 79.95 CONTINUED S| 
260.0 

i 
Stiff to hard, brown, SILT, MI 29 IDO aie 4/4 
some clay A AE AE AS Ss 

i | | 
82.30 fo | 

i t 270.0 | | 

i | Air | 
| 30 DO} Hammer | 3/3 

t < ts oOOOHOEHEHETHOHTTEHHO__eonn.oO.  —-™-0-nNNV™”-- nn. 

| 
i | Very dense, brown, silty, | | | 

| fine to coarse SAND to stiff SN | 

' to hard, brown, SILT with , CO | 
p . some fine to coarse sand, ML | 

weathered green gravel | 
throughout | 

' 
lowe 

i + _|31 00 | Hammer | 4/4 

88. 39 oe oe | 

i 290.0 CONTINUED : | 
| 

| | | 

i Job No.___/86082 , Drawn JIS 

Scole LED Golder Associates Checked <Aco



i COOR. N113415 ft. (N34569m) 5 1 
F2284420 ft (£696292m) BORING LOG —G41-Glo° SHEET__2 or 10 __ 

i surrace ELev. 1691.5 ft. (515.56m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM _._______USGS_ MSL spate: startep 4/2/79 ss pare compLetep 4/9/79 

i DRILL RIG _Schramm Rotadril] DRILLING METHOD. SO Mudd Rotary 

ZT: 
PEPT Ig s| 8 GROUNDWATER 

i METER . DESCRIPTION °C > & HAMMER eee OBSERVATION 

FeeT E/E) E|E) ceren 0 ar ms 
| |” >; 7 {7 1," |(Note |) fins.) 

Bt ss. CONTINUED p 
290.0) ~ | 

i | 

i Air 
L 32 IDO | Hammer | 0/3 

i Very dense, brown, silty, | | 

fine to coarse SAND to stiff SM | 

to hard, brown, SILT with to ! 

some fine to coarse sand, MI | 

i weathered green gravel | 

throughout | | | 

| Air | 
i lo }33_1D0 | Hammer | 2/2 

| 

i | Air 
Z 34 DO; Hammer | 2/2 

97.54 — , 

i 320.0 CONTINUED : 

i Job No,____286085 : Drawn i 

mle 125 Golder Associates a” a



ke TOR. NTT 3 —TN34569m 
E2284420 ft (£696292m) BORING LOG 641-615 SHEET 10 OF 10 

i SURFACE ELEV. 1691.5 ft. (515.56m) PROJECT — EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| paTUM _.___-USGS_ MSL DATE STARTED 4/2/79 DATE ComPLETED ——4/9//2 

i DRILL RIG __schramm Rotadrill _ DRILLING METHOD Mud Rotar 7 

Te Lewes 
DEPTH 5 “i S GROUNDWATER 

i a DESCRIPTION a|\ |e HAMMER OBSERVATION 

METER ys “| gio} wi) Blows REC” WELL 

FEET Jf 
=| 6,3 |)S)| Pere. ATT. 

° 5} @ {21° |(Note 1) {ins.} 

i Ego 5a CONTINUED 

320.0, | Very dense, brown, silty, | 
| Fine to coarse SAND to stiff SM | 

| | to hard, brown, SILT with to | 

some fine to coarse sand, ML 

weathered green gravel 

i 99.06 hroughout 

325.0 

i Green, residual CLAY and 
| 

weathered metavolcanic TUFF | | 

i 
| drill 

| = -|Cuttings | - 

a 
| 

i | i | 

i - | 
, | f | | | 

. tho . | 

Mb 3.03 
| 3338.6 | 

a END OF BORING 

i NOTES 

1. Penetration Test - 3° 0.D. sampler driven with air hammer. 

i (All samples) 

2. Flevation of top of protector pipe, 1694.2 ft. (516.40m). 

iT Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

p 11/12/79 475780 5/20/80 _[ 5/26/80" 
; _DEPTH (m 
a |DEPTH (ft. S979 971 96.4 1 96.6 | 96.6 | 97.3 | 99.2 | 

a *Pump Test and Recovery Period Between these Dates. For Pump 

| Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i . 
No. 786085 ___ 

wy JIS 

: dep No hs Golder Associates | OM "and 
L cole —————_____—_____— 

Checked



i COOR. N113480 ft. (N34588m) 5 

| £2284390 ft. (£696283m) BORING LOG .G41-G154 SHEET OF_2 | 

f surrace-cLev. 1692.8 ft. (515.95m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM ......__USGS MSL spate starTep__3/6/79 s-s«DATE «COMPLETED —3/9/79 

i DRILL RIG_.SChramm Rotadrill_  prittinc mMETHOD_____ Mud _Rotary 

fo ae SAMPLES | 
PERT is] 8 -—— ——{ GROUNDWATER 

i METER 2 DESCRIPTION ; ~ te | HAMMER lec OBSERVATION 

FEET = ec) ELE E) cee ty “art NEL 
| 2 5) 2 ]2/ 7 |(Note 1) (ins.) 

i ° 0.0! | Brown, SAND and GRAVEL, some SP | | | | 

' | cobbles and boulders to | | | 

| GF | PG 
Bo | | 

4.0 | : 

, [re mafia 
! Brown, fine to coarse SAND, : 

| some fine gravel, some silt, SM 

; | trace clay | 

| | [272 pol Push (12/12 

i 4 P| 
| : P| : : 

4 57 : | | | Pos cpaaea77 pp 15.0 : | 

| Brown, fine to coarse | | | ! | 

| | gravelly, silty, fine to SM | | ! | 

/ , coarse SAND : . . 

i L _ f+ [3 ipo Push 12/17 

ed _ 
i 20.0) | | | po 

i 
: [4 po] Push 12/12 

F - Brown, fine to coarse SAND, : = | : | : 

- some fine gravel, some silt, SM | i ! 

trace clay : | ! | 
{ 

| : : | 

| 
| 

i | | 5 0 | Push | 5/6 
| | Co | 
a ' | 

i | : pe 9.45] ! a 
| 0 OE 

| 

; 3! CONTINUED 

| | ! | ! 
2 | : : 

| : Po 
ae — 

: 
i 786085 ° Drown — 41S 

Job No. Wt Se J 

Scaie__ teh! Golder Associates checked 73 

a |



i COOR. N113480 ft. (N34588m) 2 5 

| £2284390 ft. (£696283m) BORING LOG  _G41-G15A SHEET___© OF _2__ 

i SURFACE ELEV. 1692.8 ft. (515.95m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ...___USGS MSL spate: startep__3/6/79 spate compPLeTen___3/9/79 

i DRILL RIG___ochramm Rotadrill  pRiLLING METHOD Mud Rotar 

: ar 
DEPTH|S o | 2 GROUNDWATER 

a DESCRIPTION oO N o HAMMER OBS RVATIO 

i METER - J 0) LJ BLOWS REC. E N 

FEET zt = g 3 a PER GIN. Zan WELL 
o Sj ajzir (Note 1) (ins. 

i Fog asl CONTINUED S| 
31.0 

Brown, fine to coarse SAND, Push 3/3 

E some fine gravel, some silt, smi cp 6 PO] Push | 3/3 | | 

— Tih. Q | 7 po_ Push 2/2 

i 38.0 

Brown, fine to coarse sandy, 
fine to coarse GRAVEL, some GM 

i Silt, some clay 

13.1 —_— 

; 43.0 

i Brown to red-brown, fine 
to coarse SAND, some silt, SM 

i some to trace fine to 0 

coarse gravel, trace clay M 
to brown, fine to coarse 

GRAVEL and fine to coarse 
SAND, some silt 

i 20.12 oe 

i p 66.0). | ~ CONTINUED | | 

Job No._/86085 , Drawn ___jls 
se 15! Golder Associates specked — DEB 

i



[ COOR. N113480 ft. (N34588m) 
E2284390 ft. (E696283m) BORING LOG 641-G155 SHEET__3 OF__2 

; SURFACE ELEV. 1692.8 ft. (515.95m) PROVECT EXXON CRANDON TAILINGS DISPCSAL SYSTEM 

patum ________USGS_ MSL soa: sTaRTED____3/6/79 DATE COMPLETED 3/9/79 

i DRILL RIG Schramm Rotadril] —_ pRiLLING METHOD__.__—ss—Cts—“C;sCsCS Md ~RlQhary 

nepty|® s| 8 GROUNDWATER 
"a DESCRIPTION ej ~|¢ HAMMER | | OBSERVATION 

pate el ELE)s) SER i we 
° > | 71" |(Note 1) [ins. 

E 0.121 | CONTINUED ps 
66.0 

i _/-— 
b 

i , , 
Brown to red-brown, fine | 

i to coarse SAND, some silt, 5 Grout 
some to trace fine to 7 (to surface) 
coarse gravel, trace clay SM . 
to brown, fine to coarse to 

i GRAVEL and fine to coarse GM - 
SAND, some silt A 

18 
, cS 

: a ¢ at oS 
Y 

s| 2 
E | 1 o 

ot 

Va 

i p| = 27.1 
+ | Bentonite Oo .U 
HH Clay Seal 

i a) 28.0 
0 Nu 92.0 

eC 

E | 
C 

6 

29.26 __ — LL *, Pea 
96.0 ‘o Gravel 

Red-brown, fine to coarse | 06 
SAND, some fine to coarse cM 0 . 

gravel, some silt, trace o 

f . clay Ce 
30.79 eo ° a 

101 OS CONTINUED ps | CONTINUED 

i Job No.___/86085 . Drawn 1s 

Scole___L EO) Golder Associates Checked _ CaP



i COOR. N113480 ft. (N34588m) 

i surrace ELev 1692.8 ft. (515.95m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum ________ USGS MSL sé: STARTED ____3/6/79 ——séDATEE COMPLETED 3/9/79 

E DRILL RIG___»Chramm Rotadri DRILLING METHOD________Mud Rotary = s——————s—CSCS<‘<27} 

DEPTH 5 a S GROUNDWATER 
i a |? DESCRIPTION o| <]« HAMMER | OBSERVATION 

METER |g STE] Efe) Bowe Frogs) WELL 
” S| 2]2 | |(Note 1) [ins.) 

: E a9 79 CONTINUED PP fp CONTINUED 
i ye — 

; __. 1 Ya | 

. Air Sty 31.27 tN 8 PO 18/18 ,-=¥ . Hamme of Ta T0Z.6 4/18/79 Red-brown, fine to coarse a = ¥ 
SAND, some fine to coarse | -[9 po} Air 18/18) 03a peg 
gravel, some silt, trace 2M Hammer os pea 

i clay 21 ve 

0 > 

cB i 33.22 po 
© pemecememe | 

109.0 Red-brown, silty fine to rime © 
coarse SAND, trace fine to M vase ag 

i coarse gravel, trace clay Air so o8 TTT. 5d 

34.64 |= fo po] atte, fe/18|% e's 
5 113.0 END GF BORING 

NOTES 

i 1. Penetration Test - 3" 0.D. sampler pushed with drilling rig. (Samples 1 - 7) 

Penetration Test - 3" 0.D. sampler driven with air hammer. (Samples 8 - 10) 

i 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.D. split tube sampler from 111.5’ to 113.0°. 
Filled 6" casing with water (2.0' above ground) to conduct falling 

i head test. 
After 15 minutes, water level in casing dropped 0.02’. Test terminated. 

i 3. Elevation of top of protector pipe, 1695.7 ft. (516.85m). 

i Job No.___/86085 Golder Associates Drown —___J15 

Scale ED! Checked___ 2°



i COOR. N113480 ft. (N34588m) 5 5 

F2284390 ft. (£696283m) BORING LOG _G41-GI5A SHEET__0 OF _2 

i suRFAce ELey 1692.8 ft. (515.95m) proyect ___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 3/6/79 DATE COMPLETED 3/9/79 | 

; DRILL RIG Schramm Rotadrill DRILLING METHOD Mud Rotary 

{ 

| 

i - Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DEPTH (m) | 32.27 | 
i 

fpaTE.——(itsé‘Y:«C/20780*%T TT 
i DEPTH Um) | 30-85 | «YY SsCSCtC‘C~SCSdYS~—“CS™S™SCSCSYSSCSCS 

(DEPTH (ft.)| 101.2 [ = =| | rd fe 

*Pump Test and Recovery Period Between these Dates. For Pump 

, | Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

: Job No. E6085 | Golder Associates Drawn —_ 
i Scaie__|=2 

Checked _ DAA



i COOR. N113440 ft. (N34577m) ; 

£2284385 ft. (£696282m) BORING LOG .641-G15B SHEET____or_&_ | 

i SURFACE erey 1692.1 ft. (515.75m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______ YUSGS_ MSL pate startep —__3/9/79 ss pate compLetep___3/13/79 

; DRILL RIG._schramm Rotadril DRILLING METHOD______ Casing and Mud Rotary 

BP] [| SAMPLES DEPTH |. <1 5 —_—_ GROUNDWATER 
a DESCRIPTION o | OBSERVATION 

i METER | x Sl e|e iu] “rows  |Recy WELL 
FEET |¢ =| O]2/2 1! per en. ATT. 

o >| @]2)]F |(Note 1) fins.) 

- 
Ta ae 

i | a Grout 

“ (to surface) 

i | ly 43.59 
: +4 Ss Bentonite 143.0 

| Ss Clay Seal 

Ht 44.50 

2? 8 146.0 

See borings G41-G15 and 
i G41-G15A for soil ale 

stratigraphy a lo 

. Ne a 
Boulder encountered in this fF —| Pea 

i hole at 147 il Zl eravel 

: ‘13 

. 

i . 48.16 
. 158.0 

: 48.77 | ‘*\=| Pea 
| ‘ Gravel 160.C | | ‘k 

0 ide 

| os 
6 6 0 

i Brown, fine to coarse GRAVEL GP 2 [Woe 
and fine to coarse SAND, GM {1 po} Ah evil. O41 0g 
trace silt | oo : Eh 

2 s 

i pa Hammer / ose a 168.0 

51.8 Re eee 
170.0 END OF BORING 170.0 

i NOTES 

. 1. Penetration Test - 3" 0.D. sampler driven with air hammer. (Al! samples) 

2. Mud Rotary to 141.0°. Advanced 6" casing to 147.0' and encountered boulder. 
; Drilled past boulder but could not advance casing. : 

786085 Drown 3 
Job No. "= =~ ~ Soule n=" Golder Associates orown 1



i COOR. N113440 ft. (N34577m) 2 2 

£2284385 ft. (£696282m) BORING LOG 641-615 SHEET 4 OF_4 

i SURFACE ELEV. 1692.1 ft, (515.75m)provect____ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

paTumM ____USGS MSL CATE STARTED 3/9/79 DATE COMPLETED 3/13/79 

i DRILL RIG Schramm Rotadrill _ oRILLING METHOD___Casing and Mud Rotar 

| 
NOTES (continued) ! 

i 3. Elevation of top of protector pipe, 1694.7 ft. (516.55m). | 

| 

- | 
i | 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i DATE. | 4/17/79 | 11/79/79 J 11/2779] 1273779 | 4725/80 | 3/20/7809 | 6/26/80* | ) 

. 
ATE 778 
DEPTH (m) | 30.54] Sid SSCiSC‘(SSrC 

, | Sees a a 
*Pump Test and Recovery Period Between these Dates. For Pump 

. Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. | 

i 786085 : Drawn ____- Wer 
Job No. AS | sie n=5: Golder Associates checked OED 

1.



F OR. NI13440 ft. (N mi ) 

£2284405 ft. (£696289m) BORING LOG G41-GI5C sHeeT_| ne 

i sureace ELEV. 1092.0 ft. (515./3m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _—_____ USGS MSL sé STARTED 3/28/79 paTE comPLeTeo —_ 3/31/79 

i ORILL RIG___SChramm Rotadrill __ prittinc METHOD_______—Cased/Rotary 

GENERAL NOTES 
i 1. 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 

i - at beginning of test. 
4. All holes fully grouted at completion. 

TEST NUMBER 1 
i 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. 

i Time (min. ) Drop (ft.) Time (min. ) Drop (ft.) 

0.25 1.5 10.0 4.5 
i 0.50 2.0 15.0 5.5 

1.0 2.2 20.0 6.5 
2.0 2.4 25.0 7.5 

i 5.0 3.2 

Lost’ casing shoe in hole when pulling casing. Abandoned hole and moved 5° east to 
Start new hole. 

i TEST NUMBER 2 
Advanced hole to 35.0' with 6" bit uSing air and water. 
Drove 4" casing from 35.0' to 41.0', leaving top of casing 1.0' above ground. 

i Cleaned hole to 42.0' (1.0' below casing) with air and water. 

Time (min. ) Drop (ft. ) ~ Time (min.) Drop (ft.) 

i 0.25 0.08 10.0 1.25 
| 0.50 0.17 15.0 1.92 

1.0 0.21 20.0 2.50 
i 2.0 0.33 14.0 hrs. 38.17 

5.0 0.67 

i 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). 

E 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. 

i Job No.__/860085 . Drown ad IS 

Scole Golder Associates checxed AS



i COOR. N113440 ft. (N34577m) 2 ) 

E2284405 ft. (E£696289m) BORING LOG _G41-G15C SHEET ——___ OF __-_ 

; suRFACE ELev. 1692.0 ft. (515.73m) provect EXXON CRANDON TA 

DATUM _.___USGS_ MSL spate: sTarRTED 3/28/79 ssa comPLeTeo 3/31/79 

i ORILL RIG__ochramm Rotadrill  prittinc METHOD____Cased/ Rotary 

E 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 

i 15.0 48.2 50.0 61.7 

TEST NUMBER 4 

i 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. 

i 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 

E . 5.0 0.25 

TEST NUMBER 5 

; Advanced hole to 140' using 6" bit 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. 

i 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. 

i Job No.__/86085 
‘ . Drawn —___dI$S 

5 Scale Golder Associates Checked Ze



f COOR. N112790 ft. (N34378m) , 
F2284390 ft. (E696284m) BORING LOG G41-G16 SHEET __| ss OF__>__ 

; surface ELEV.1685.7 ft. (513.8m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS paTE sTarTep __c/e6//3 DATE COMPLETED ¢/26//9 

; ORILL RIG Joy 12B DRILLING METHOD Mud Rotary 

penis 5 | | < S a : REMARKS 
METER C | DESCRIPTION a = HAMMER 

i weTER e{s{(2ie) few no 
oon z 9 > » | . . 

2 | >| @12/Fr /(Note 1) Kins. 

i 0.0) | | 
! | 

| | i 

if | 

. 15-17-18 |16/18 

44} 2 [Do 18-24-20|14/18 

i | Dense to very dense, brown, | pf 
_ | fine to coarse SAND, some oy 3 00 | 17-15-23 12/18 
! silt, some fine to coarse | | — : ! 

i | gravel, trace clay , : | | 

| _ | | 
| | | 

| [2] 4 jo 05/6" lave | 
i eo ee 

| | | : | 
| | 

E . : S| a 
| | 19 i | 

| | [gu| 5 PO | 69-50/3")7/9 

i | (<7 | : | 

| 
| 

i | bos 
| | 6" 6 DO , 205/6" = '6/6 
| : a . 

| : Po 

| | poo} _ | : 

i | a 7 po | 200/4" (4/4 

| | 
i 9.91) | _ | | 

32.5 CONTINUED ! 

,: Lp 
. | | | 

i Job No.2 86089 Srewn 
_ ree Golder Associates Er - 4 

Scale OS checked



; COOR. N112790 ft. (N34378m) 

E2284390 ft. (£696284m) BORING LOG G41-G16 SHEET ___2 OF 3 

i sureace evev 1685.7 ft. (513.8m)_ provect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

patum ___.___USGS_ MSL opie: startep —_¢/46/79 DATE COMPLETED _¢/¢6/79 

i orice rig VOY 148 opting METHOD. Mud Rotary 

|B SAMPLES 
DEPTH (5 | * S 3 ~_ REMARKS 

E eI DESCRIPTION cy ed, | WANNER | 
- us Pol wy REC. 

FEET | e(e]eie) Svs oe 
| " >|] 7)" (Note 1) fins.) 

ieee CONTINUED p | 
32 5 Jense fo very dense, Drown, : | 

oa fine to coarse SAND, some SM | | 

| silt,.some fine.to coarse 200 | | 

f 10.67 gravel, trace clay _ +44 8 po} 200/4" | 4/4 
35.0 

pl TF 

J. 

psf? bh c00/ 3" 7 O/ 3 

i ! | 
! | 
| Very dense, brown to brown | | | | 

E | and gray, fine to coarse ‘SM i | | ! 

| SAND and fine to coarse GRAVEL, | 300. | ! : | 

i some silt, trace clay | 3110 (00 | 300/3" {2/3 

f pf 
sof 

I | | sn DO, 250/5" | 4/5 | 

— f 
| | 

i 
hss | 

i 
| 4A oe2 0 | 195/6" | 5/6 

17.07) | 

56.0| —_ | P| 
! 2 | 

i | SP | 
Very dense, brown, fine to s? po | / 

coarse SAND, some fine to tog S13 00 | 200/3" | 0/3 

f coarse gravel, trace to some |S” 

silt 
| 

/ 19,3 oe 
63.5] CONTINUED | 

- | | 

i | | : 

Co _ 186085 : own jIs_ 

1eP NO Golder Associates oN" ——" Bag 
Sesie Leo) Checked



i COOR. N112790 ft. (N34378m 

i suRFAce ELEV. 1685.7 ft. (513.8m)  provect EXXON CRANDON TAILINGS DISPOSAI SYSTEM 

paTum _______USGS_ MSL sae: starTep __¢/26/79 DATE COMPLETED ——</é6//9 

. ORILL RIG-__JOy ]2B COC RRILLING ~METHOD Mud Rotar 

DEPTH || z] euanxe 
& DESCRIPTION ~itle | 

i METER | 5 oS) o]e].) “sows recy 
FEET 5 =| o]2Z |] per ew. ATT. 

Le 2 >; 7 | 7 }" | (Note 1) ins. 

Bocsscg | commen | 
~ J) gZ 

14 [00 121-79/3"| 7/9 
i | <- a 

Very dense, brown, fine to ey 
coarse SAND, some fine to to bod 

E | coarse gravel, trace to some SM [> ef 5 200/5" 4/5 

| silt A Se SE SE SS : 

F | | | 

| | | 
| | | | | 

| poo; | | 
i 22.98 a6 00 | 200/4" 0/4 | 

75.4 END OF BORING _ ~ 

i HOLE GROUTED AT COMPLETION 

NOTES 

; 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (All samples) 

i | Joep No.___286085 wo. JIS 
see en Golder Associates ven 90 
Scole_ JU=5) Checked



; COOR. N110880 ft. (N33797m 
E2284280 ft. (£696250m) BORING LOG 641-419 SHEET__l._ oF __3 

; SURFACE ELEV 1696.6 ft. (517.1 1m) provecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _______——s—s USGS) MSL. sépateE starTED 3/9/79 DATE COMPLETED —3/9//9 

i ORILL RIG_______ Joy 12B ———sopiLLING METHOD_____ Mud_Rotary 

} iSyy SAMPLES | DEPTH ei <| oo —— ) | REMARKS 
& | DESCRIPTION e 1 & 

METER \ oly 1s | HAMMER | | | 

i FEET | 3 uw a = a beh BIN MATT. 
i <= > ~ . . 

| oO S| @j}z = | (Note 1) (ins. 

i “+ 0.0) | Compact, brown, silty, fine | | 
' | to medium SAND to fine to SM | | 

| medium SAND, some silt, organic 1 iAS | - boo 
! fibers thrqughout, boulders on | : 

; 1.22! ground surtace 

4.0, Very dense, brown, fine to St | : | 
GP ! 

coarse GRAVEL and fine to CM 54] 2 (00, 10-29-25] 10/18 
2.13 coarse SAND, some silt : = 

| ao —Frrrr fr 
rol fool sar | aie 

' | Loose to compact, brown, fine | | 

i | to coarse SAND, some fine to SM | | | : 

| coarse gravel, some silt, 4 D0} 17-10-12) 10/18 

| trace clay | , i : 

Bee 
13.0) | | | | 

| 3 
i | | 5 DO} 8-9-9 | 10/14 

| i ; | ! 

i ' on — 
| | Po 
| ; 

| N13{ 6/D0! 20-93 (12/12 
i | Compact to very dense, brown, 3 — 20-93 [le 

| fine to coarse gravelly, fine cM ! 

| | to coarse SAND, some silt, ! 

i ' trace clay | ! 

: | 40-100 10/12 

i | py 
154 | 

f | 1 : 
<t | 8 [D0 |54-100/5"| 10/11, 

Bo fro | po 
33.0) | Very dense, brown to red-brown, | | ! 

| fine to coarse SAND, some fine |SM Po | | 

, | | gravel, some silt, trace clay 5 00 | 74-32-48116/18 

11.28 Se | a 

g a CONTINUED rp pt 
Job No.__/88085_ . Drown __ jls__ 

Secie__| =D) Golder Associates Checked FB



i COOR. NI10880 ft. (N33797m) ~ 

62284280 ft. (£696250m) BORING LOG _641-G19 SHEET 2 OF 3 

surface eLev 1696.6 ft. (517.11m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

paTUM —___USGS MS| ae sTaRTeD ___ 3/9/79 ss DATE CoMpPLETED —3/9/79 

. DRILL RIG___Joy 12B == séDRILLING METHOD Mud Rotary 

| oy. SAMPLES 
DEPTH 5! p<] 5 a REMARKS 

fo ay DESCRIPTION ° X « HAMMER lace 

i poo A ! & a z a ber 6 N. On 7a 
1 ~] P17 1" (Note 1) (ins. 

, | | 
_ P| | 

; : CONTINUED . | | | 

11.28 a _— | 
i 37.0 

| 135 | 
i 
| <+ {10 [po [35-100/4"/10/10 

i | Very dense, brown to red- | | | | 

: brown, fine to coarse SAND, ‘SM ! | ! 

! some fine gravel, some silt, | — | : 
i | trace clay : | : ! | 

| 1140]11 (00 | 39-101__|10/12 

| S| | | 
i M63) po P| : 

48.0) 88} : | 
i | | ~6'12 DO | 136/6" ‘6/6 | 

| | pf 

! | | 
i a 

7 P| 
ao | Very dense, brown, fine to , pepe 00 Loose 3/6 3/6 

i ' coarse gravelly, fine to SP 3 | | 
coarse SAND, trace to some a | | 

silt, trace clay tO | | | 
| SM | | ! 

i | [he b | | ! 314 Do | 130/3" |0/3 | 
° | | AHO HOO na. 0.0O.qqnzzuO-I 

| 

i S 
| | 

5 in : 
a 5" ae om . | 

| nn ns : 

i 20.42 oe __ | PO 
67.0 CONTINUED a | | 

i 786085 , rown — G15. 
dee No —Tiegr Golder Associates ce | ad



i COOR. N110880 ft. (N33797m) : ; 
E2284280 ft. (£696250m) BORING LOG 641-619 SHEET_2 ~OF 2 

i surcace elev 1696.6 ft. (517.11m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pate startep 3/9/79 spare compherep —S/9//9 

i DRILL RIG Joy 128 soit LING METHOD______ Mud Rotary 

DEPTH | .. | | <{| Saweee . REMARKS 
a | DESCRIPTION olitde HAMMER | 

i METER | | ba $ oD w BLOWS RECn 

FEET & | =| o{z{° PER 6IN. ATT. 

® S| @/] 2] |(Note 1) Kins.) 

Bobcoa | conten P 
67.0 — | P| 

E | a 
| | 

| Very dense, brown, fine to pe___116 [D0 [66- 0/3"! ¢ 

coarse gravelly, fine to M 

i coarse SAND, trace to some 0 
silt, trace clay ny ! 

po Shy 150/11" | 0/1 
i : 1 — va an 

| | : v.01 oan 
— ees ho | ! 

! | _ | : 
i 77.0 agp pS 

: | 6118 DO! 191/6" | 2/6 | 
. , 

i | Very dense, brown, fine to | | 
| coarse SAND, some fine to SM | | | ! 

| | it | | | | | | + coarse gravel, some silt, , P| | | 
p | — trace clay 150 | ! i 

| ! 4°19 DO 150/4" | 2/4 | 
| | Lt 

| | | : 
i | | | . | | 

| | 

) | | | 

| 420) : 
i | ! 620 DO | 120/6" | /6 | 

70-9 END OF BORING 
; HOLE GROUTED AT COMPLETION 

i NOTES | 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
, falling 25". (Samples 2 - 20) 

i 78608 . Oren JIS. 

soe Ne Golder Associates eet — Jeg 
Seale L'25' 

Che-« ”



i COOR. N109495 ft. (N33375m) 
F2284265 ft. (E696246m) BORING LOG G4] -G2) SHEET 1 of _4 

i surrace evev 1664.8 ft. (507.44m) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM] 

patum USGS MSL so pare starten 12/3/79 ss aE COMPLETED le/s/79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

DEPTH) S| 8 GROUNDWATER 
METER |° DESCRIPTION e|\ |e HAMMER | OBSERVATION 

1 g e( 2/21 seem | ar WELL 
| >} 7] 41° | (Note 1) (ins. 

- 0.0 | 
Brown, fine to coarse SAND, SM 

! some fine gravel, some silt 1 IAS - - 

Bios 
_ Tal po) see fare 

3 |D0} 7-7-7 |12/18 

i Compact to very dense, brown, | | 
| fine to coarse sandy, fine | 
! to coarse GRAVEL, some silt GM | | 

to fine to coarse gravelly, to | 
i fine to coarse SAND, some SM HEE | 4 DO |60-60-692| 8/14 

silt, frequent cobbles and - 
boulders | 

i 138 
. 7" 

i t-_| 5 |po 36-88-sat! 10/13 

lsc 25) 6 DO | 150/5.5"15.5 
| | | ___d 

il i AS" | 7 po | 125/5"_| 4/5 
| 

9.9 eee 
32. . 

Very dense, brown, fine to 10 

: coarse SAND, some fine to om Po" D0 | 110/6" 5/6 

i coarse gravel, some silt, SS 
11.1 occasional cobbles | 

pT CONTINUED S| 

i Job No.__786085 . Drawn ___J1S we Lte5 Golder Associates checked IZLE 

I



i COOR. N109495 ft. (N33375m) 

F2284265 ft. (£696246m) BORING LOG _641-G21 SHEET 2. of _4 

i surrace ELev. 1664.8 ft. (507-44M) ppoject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ——_____USGS_ MSL pate startep __lé/3/79 DATE COMPLETED ___12/5/79 

. DRILL RIG Joy 126 DRILLING METHOD____ Mud Rotary 

DEPIN |g nESCRIPTION 2} 8 GROUNDWATER 
i METER | s|>/5 HAMMER | ee OBSERVATION 

FEET cz x1 & z a DER SIN. ant WELL 
| >| @}|zZ/+/(Note 1) (ins. 

i Fag CONTINUED a | | , 
36.5 ~ ~ — a | 

i | [b 

Very dense, brown, fine to leo , 

coarse SAND, some fine to AS | 9 D0 | 125/5" 15/5 a 
coarse gravel, some silt, oN ay 

E occasional cobbles A 

Boulder noted at 150 ° 

i 41.0'-42.2' and 47.0'-48.5 si0 po | 150/4.5" 0/4.5\> 

St oe"... Grout 

| | - I(to surface) 
i | |<. 

! | | od ow 
BL | | _ 18 

48.5 | cpqyloo} bye 
i Very dense, brown, fine to | 6"111 |DO; 1100/6" |5/6 | | 5 

coarse graveliy, fine to —— ‘| 7 

coarse SAND, trace silt | - 3 | 

6.00 a Jie 
52. | sie 

120 | Ae | 
AB" {12 100 | 80-40/2"|6/8_ |, 4 | 

i 
. | oO 

— 17.37 
Very dense, brown, silty, +1 & 57.0 

i fine to coarse SAND to fine SM ye - 

to coarse SAND, some fine Ves | +41 N 
| to coarse gravel, some silt 5413 D0} 125/5" | 4/5 |+ 

|. |e . 
i ++ Bentonite 

Boulder noted at 56.0'-59.5' | +r} {Clay seal 
og 

; : 182 re 
| 6B" 114 82-100/2"| 6/8 rat 

rm | ++ 
i =: 20.42 

? Pea 67.0 

21.03 _ _ le? I Gravel 

q rE 
. aver 

i CONTINUED | CONTINUED 

786085 : jls 
Job No. fe Drawn WY 

. ole 125 Golder Associates snecned BRL



i COOR. N109495 ft. (N33375m) 
£2284265 ft. (£696246m) BORING LOG .G641-G21 SHEET 3. or _$ 

i SURFACE ELEV. 1664.8 ft. (507.44m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —_________USGS_MSL spate: startep 12/3/79 DATE COMPLETED ___| 2/3/79 

DRILL RIG Joy 128 DRILLING METHOD. Mud Rotary 

i ' 2] 
DEPTH 19 nESCRIPTION 3| 8 GROUNDWATER 
METER | : el >|s HAMMER OBSERVATION 

i FEET |e ey alzie oon ei Tart WELL 
z > | > . 

© S| @}]}zZ/+!(Note 1) (ins. 

: CONTINUED po | CONTINUED 21.0 _ oe 
roa ——_—___—— 200 ! —_— — 

“ AS js 100 | 200/60" | 
| , | io 

i * 
Very dense, brown, silty, CM sw 1/2/80 22.3) 
fine to coarse SAND to fine 12/7 : > 3.2 

i to coarse SAND, some fine A216 127/5" | 1/5! « 
to coarse gravel, some silt TS 

.. Pea Gravel 

i le 
100] cade 
5117 (D0; 100/4.5"/4/4.5.6°) & 

; 
a A LS a 21 op 

| S| “LE 
25.15 ! i: 

| | “|e 
Very dense, brown, fine to kp i | | 2/| 

. medium SAND, trace silt ee p24 18 ws 20-100/3 ! o/ 2 tla 
+ | Ig 

© 67 | . ! é ° 

87. , - 
i 96 

9" 119 [DO | 40-50/3") 7/9 |-, 2/7 .43 

Very dense, brown, silty, ee 90.0 

i fine to coarse SAND, trace °[—_ 
fine to coarse gravel, to cM oe 

fine to coarse SAND, some | @ Pea Gravel 

fine to coarse gravel, some 190 o oe 

i silt 8" 120 IDO I90-100/2"| 7/8 | -|2> 
eT > Ye 

. oO. 

iee 
100 , ‘3 30.18 

5" {21 100/5" | 5/5 1,°°.* . IGravel 99-0 
i 30.6 Oooo 

100.3 END OF BORING 

i NOTES | | | 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 21) 

i Job No.___/86085 brown JES 
scale =D) Golder Associates On



i COOR. N109495 ft. (N33375m) ni 4 

E2284265 ft. (£696246m) BORING LOG G41-G2] SHEET OOF LL 

i suRFACE ELeV. 1664.8 ft. (507. 44m)pRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL ope startep —1é/3/79 sae compteteo __1@/9/79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

NOTES (continued) | 

E 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. 7 oe | 

i 

| [DRTE 716780 | B72 eO | sO C~dSCC“‘“‘(‘“‘(“ ‘iN 
ESTE A) 22 7l | ae 

roEPTH ep 745 Das Paes PCC CSC 
. 

| 

i Job No. 286085 Gold A igtes Drown SEF 
scale __L=5' oiacer ssociate Checked FB



i COOR. N117330 ft. (N35762m) 
F2285000 ft. (£696469m) BORING LOG GAH? sHeeT_—] _ or _10_ 

i surFace ELev. 1702.0 ft. (518.78M) project EXXON CRANDON TAILINGS DISPOSAl SYSTFM 

patum __USGS MSL C#éATD STARTED 9/14/81 DATE COMPLETED 5/ 26/81 

fj DRILL RIG 2chramm Rotadril] T64HP pRILLING METHOD. Mud Rotary 

DEPTH |, ar 
" S a| 8 GROUNDWATER 

METER |& DESCRIPTION al vf HAMMER OBSERVATION 
- wd n o | w REC. Borer i: o/ 212] x] ov Sarr WELL 
* > m z - 

) : fo 

| 

Hydraulic 

i ] Push {12/24 

i Compact to very dense, brown, Hydraulic 

fine to coarse SAND, some OM 2 |DO) Push {12/24 
fine to coarse gravel, some | 

silt, occasional cobbles | | 
! | 

o 
| | i 

. = [e Tedmer rave : 3 Hammer {18/18 

7.92) fo | 
26.0 | 

E Very dense, brown, fine to 
coarse SAND, trace fine to 
coarse gravel, trace to some SP 

i silt to fine to coarse gravelly|SM 
fine to coarse SAND, trace P= [4 [Dd varie sao l 
silt da Tne - ‘ 

i 10.4 ok 
34.0 ) 

i CONTINUED | | 

i Job No, — eo —— Golder Associates Drown Sh __ 
Scole__| = 9) Checked MRB



i COOR. N117330 ft. (N35762m) G4]-H9 0 10 

F2285000 ft. (£696469m) BORING LOG SHEET ———_. OF ——_— 

i suRFACE ELev. 1702.0 ft. (518.78m) proyect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 5/14/81 DATE COMPLETED 5/ 26/81 

i DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

DEPTH |& S| 8 GROUNDWATER 

i METER || DESCRIPTION e| |e HAMMER | OBSERVATION 

FeeT |& el ee E cerem, | ZATT WELL 
on > @ z - 

- 

Bobs) | cote 
34.0! | 

i | 

| - [5 |p0 [Air Hammer} 12/12 

v 
| | 

Very dense, brown, fine to | | 

coarse SAND, trace fine to sp a | 

coarse gravel, trace to some ly | | | 
silt to fine to coarse gravel! | 

p fine to coarse SAND, trace | 
silt a | | 

: ! L-6 |D0 |Air Hammer | 8/8 | 

; | See 
| | | 

i 16.76 LL | 

; Very dense, brown, silty fine | 

to coarse SAND, some fine to 

coarse gravel to fine to OM | - | 7 [po [air Hanmer 16/16 
coarse gravelly fine to coarse 

SAND, some silt, occasional 
cobbles 

i ! 
20.3 a | 
OO. | 

i CONTINUED | 

| | | | | 

i Job No. 786085 
e Drawn SKB 

scale T= 5) Golder Associates a MRB



i COOR. N117330 ft. (N35762m) 3 10 

2285000 ft. (£696469m) BORING LOG _&4!-H9 SHEET __> OF 

| surrsce evev 1702.0 fe. (518.780) presser EXXON CRANDON TAILINGS DISPOSAL SYSTEM ——_ 
patum ___USGS_ MSL __ pate starten___9/14/81 pate compteten 2/26/81 

i DRILL RIG Schramm Rotadril] TO4HP DRILLING METHOD Mud Rotar 

nar 
DEPTH | 9 s| 8 GROUNDWATER 

i METER . DESCRIPTION oly 1s HAMMER leec OBSERVATION 
— © WwW LOWS , 

FEET ! é zZ S = ~ | PER GIN. art WELL 

Fog l CONTINUED | 
i 20.3 CONTINUED S : | 

66.5) 
| | 
| | 

i | | 
| 

| 
: 

i | = | 8 00 lair Hammey 21/21 

i 
Very dense, brown, silty fine | 

to coarse SAND, some fine to | | 

i coarse gravel to fine to 1SM | | 

| coarse gravelly fine to coarse ! | | 

SAND, some silt, occasional | 

i cobbles | | | 

| 9 D0 Air Hammer 24/24 

1 a 
25.9) | _ 

i 85, OO — | 

i Very dense, multi-colored, op | 

fine to coarse sandy fine to | - [10 |DO |Air Hammer 12/12 

i coarse GRAVEL, trace silt 
{ { 

i 28.96 | ee 
95.0 

Very dense, brown, fine to SP 
coarse SAND, some fine to to : 

i coarse gravel, trace to some |S! 
Eoid | oan | 

Q9, ! | 

i | CONTINUED 

i 786085 | SKB 
Job No.2 =~ Drown 

cece Dee 5) a Golder Associates ae MRE



i COOR. N117330 ft. (N35762m) nl 10 

£2285000 ft. (£696469m) BORING LOG _S¢)-H) SHEET —"_ OF a — 

i surrace ELev, 1702.0 ft. (518.78m) proyecr___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM USGS MSL spate startep___5/14/81 sate comptetep _2/ 9/8! co/8l 

i DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

IT 
DEPTH 5 7 S GROUNDWATER 

i METER | & DESCRIPTION e/ x|¢ HAMMER OBSERVATION 

FEET § | S| ELE) cere er ve 
” > @ z ad 

i E29 1g CONTINUED 
99.0 —_ a i 

| | | | 

i 11 [DO Air Hammer! 24/2¢ 

i Very dense, brown, fine to Sp | , 

coarse SAND, some fine to to ! 

coarse gravel, trace to some icy | 

i silt : wy 5/26/81 33.694 
| | WF 110.5 
| I 

i ! 12 DO Air Hammer! 24/24 

, | | | 
35.05 —_ ! | | 

go pec TTT 
| 

i 
Very dense, gray-brown to 

; red-brown, silty, fine to 13 Air Hammer 24/24 

coarse SAND, some fine to SM 

coarse gravel, trace clay 
to fine to coarse aravelly 

i | fine to coarse SAND, some : 

silt, frequent cobbles and. 

, occasional boulders 

i 40.08 | - [14|D0|Air Hammer 16/16 

131.5 a a 
i ! CONTINUED | 

i Job No.__/86085 
Drawn SKB 

scole 1 = 5 Golder Associates ct MRR



i COOR. N117330 ft. (N35762m) 
sHeeT 9 or _10 

£22850 Ft. (£696469m) BORING LOG {il-te —— Ff 
i surFace ELev 1702.0 ft. (518./8m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL pare starten 9/14/81 pate compLeten 2/26/81 

i DRILL Rig _ochramm Rotadrill TO4HP nen iing MeTHOp_____Mu
d Rotary 

DEPTH |s <| 5 = GROUNDWATER 

i FEET | “ g z a PER GIN. SAT WELL 

| ° 
> @ z i | 

i 10.081 CONTINUED | | 

131.5] OO — | 

bf 

: 

. | = {15 (D0 Air Hammer | 6/18 

Very dense, gray-brown to ; | 

P red-brown, silty fine to | | ! 

coarse SAND, some fine to | I | | 

coarse gravel, trace clay ‘SM | | 

i to fine to coarse gravelly | ! 

fine to coarse SAND, some | 

silt, frequent cobbles and 

i occasional boulders 

i | - | 16100 Air Hammer| 15/15 

r= | 17/D0 Air Hammer] 7/7 

i 50.75 | | oe 
166. 

p 186-9) CONTINUED S| 

i Job No,_/86085 
Drawn SKB 

scale! = 5! Golder Associates ce MRE



i COOR. N117330 ft. (N35762m) G41 -H9 sneer 6 _ or 10 
=9085000 #t. (£696469m) BORING LOG =" —— F —— 

i surrace ELev 1702.0 ft. (518.78m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM — USGS MSL DATE STARTED 5/14/81 DATE COMPLETED 5/26/81 

f DRILL RIG R drill T64HP DRILLING METHOD Mud Rotary 

DEPTH | 
a} °c GROUNDWATER 

i METER a DESCRIPTION o| |e HAMMER | OBSERVATION 
& 

— = m WW S , 

— = z S 3 > PER GIN Zon WELL 

E 50.75 CONTINUED S| 
166.5 OS 

; |= {18 [D0 [Air Hammer | 6/6 _| 

| | 

i Very dense, gray-brown to | | 

red-brown, silty fine to | , | 

coarse SAND, some fine to : [a 

i coarse gravel, trace clay SM |= {19 (D0 Air Hammer 2/12 

to fine to coarse gravelly | | : 

fine to coarse SAND, some | 

i silt, frequent cobbles and | | 

occasional boulders | | 

. 
| 

| = [20 [D0 [Air Hammer' 

i 59.42 ee 
195.0 B/ | 

Very dense, orange-brown, sp eg 

; fine to medium SAND, trace SM 268 Grout 

silt oe &i(to surface) 

i (= [21 [po Arr Hammer | 979)? 3 
61.42 _ “ne _ 

201.5 CONTINUED on | CONTINUED 

E Job No.___/u0085 
. Drawn __ Kt KB | 

sole 1 = 5 Golder Associates eennog MRE



i COOR. N117330 ft. (N35762m) 

-2285000 ft. (£696469m) BORING LOG SS!-H9 sHEET 2 __ or 10 _ 

i surcace ELey 1702.0 ft. (518.78m) proyecr EXXON CRANDON TAILINGS DISPOSAL’ SYSTEM 

DATUM — USGS MSE DATE STARTED 5/14/81 DATE COMPLETED ___0/¢0/81 

DRILL RIG _ochramm Rotadrill T64HP oaiiing METHOD Mud Rotary 

- 2] 5 | 
DEPTH |° a|° GROUNDWATER 

a DESCRIPTION ol~ jie HAMMER OBSERVATION 

[ METER |& =|} 2 ]o}w] Brows (REC K WELL 

FEET |& 14,2) 2] rere. | ATT. } 
| n” 

> wm z r | 

Boece | commen CONTINUED 
201.9 Very dense, orange-brown, SP a 

i fine to medium SAND, trace SM ve | 

silt 3 
62.48 ee 5 i Grout 

205.0 
ran 

i A £30 
i+ + 07. 04 

+ + Bentonite 
Very dense, red-brown, silty le oe 

i fine to coarse SAND, some oM — ff Clay seal 5 

fine to coarse gravel __ | or 210.0 

| - [22.00 Air Hammerl 1/110 » 

E v8 0 ™ 
lo” Qa. 

6.53 | jo° = 
i 215.0 

7° | 

| | 0 
"0 
0 0 YN | 

C0 = 

0° “Pea Gravel 
0 01 ! 

[ |. |23 {D0 Air Hammer8/18|¢o 
0 0! 

Dg 

i 0: : 
| 

Oo | 

00 

| pd 
‘ Very dense, brown to red- Sp oD : 

brown, fine to coarse SAND, an 
trace silt to fine to oF! 

f coarse SAND, some fine to “e. | 70.10 

coarse gravel, trace silt Oy a7 

| = |24[00 [air Hammeri8/18 23 230-6 
J 

f | 78k, Pea Gravel 

| | 2. aS) (to bottom 
9 Hol C boring) 

oF =e, 

i 
af mt) . 

72.09 _ _ 0 OU 

; 236.9 | CONTINUED CONTINUED 

Job No.__286085 . Drawn SKB 

seole 1" = 5 Golder Associates sen og _LMRE



i COOR. N117330 ft. (N35762m) G41-H 8 10 

52985000 ft. (£696469m) BORING LOG oe SHEET ——— OF ——— 

i surrace ELeV. 1702.0 ft. (518.78m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL soépaaeE stTaRTED PAE Ot O/14/81 pate COMPLETED 2/40/81 _ 

i DRILL rigochramm Rotadril] T64HP DRILLING METHOD Mud Rotary | 

ar 
DEPTH | _ J} 3 GROUNDWATER 

i METER | DESCRIPTION o|\le HAMMER | OBSERVATION 
FEET |@ |e ]2 : Oe ein. ant. WELL 

w” > @ <= - 

i 72.09 — _ _ CONTINUED a P| | CONTINUED 

236.5 SO 
0 CD 

E Very dense, brown to red- | co 80 

brown, fine to coarse SAND, Some-eg Pea Gravel 

trace silt to fine to coarse {SP poy FL 

SAND, some fine to coarse los loo] Hanne le naeee ‘ Pea Gravel 

gravel, trace silt . oP Oo St (to bottom 

0%° 9S 8 of boring) 
0.090 QQ! 

P60 /g9) 

i 74.67 
pf SS —_— 

me TT 
| 

. 

: lee wm | 26;D0! Hammer (18/18 

. p 
Very dense, brown, fine to 5P- 

' coarse SAND, trace fine to M | 

coarse gravel, trace silt 

i 
[= |27|00| wamer _|18/18 i | Hammer_|18/18 

7 80.77 | 

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 

5 stratification evident) 

: Air 

82.75 — _— | - | 28! 0 Hammer _ {18/18 

g ET caries 
786085 ; SKB 

Job No. —_—__=~-—- > 
Drawn YP BE 

Seole = 5) Golder Associates — checkes MRE



i COOR. N117330 ft. (N35762m) 
5 

62285000 ft. (£696460m) BORING LOG _G2i-#3_ sHeeT_9 _or_i0 | 

i surrace ELev.1702.0 ft. (518.78m) provecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum __USGS MSL spate startep__o/}4/8!) sate comeceteo___>/ 26/81 _ 

DRILL RIG Schramm Rotadrill T64HP oritLinc METHOD Mud Rotary 

mar 
DEPTH | s| 8 GROUNDWATER 

i METER | © DESCRIPTION e| x|¢ HAMMER | OBSERVATION 

FEET z $ g Z a DER GIN For WELL 

” 
> mM z - | 

Bteory | commen 
271.5 7 | 

. | 

= [22 90 waomer 8/18 | 

| | | aa 
| 

Very dense to hard, dark | | 

brown to red-brown, fine SM ; | | | 

sandy SILT, trace clay to to : ! | 

silty fine SAND (very poorly ML | | | 

[ graded, some stratification | | 

evident) | | 

hir 

i )- |30: DO!Hammer 18/18 
| 

Bb coc 
295.0 

Very dense, brown, fine to 

coarse gravelly fine to coarse) SM 

; SAND, some silt my 

[= |31]00|Hanmer 18/18 

i . 92.64 _ a 

304.0 
i CONTINUED 

786085 ; Job No.——L20VO> . Drawn ___ SKB 
seule 1" = 5 Golder Associates nny MRR



i COOR. N117330 ft. (N35762m) 10 10 

F2285000 ft. (£696469m) BORING LOG  G4/-H9 | SHEET > _ OF __ = 

i surface ELeV. 1702.0 ft. (518.78m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL sos startep 5/14/81 spate compteten__2/ 26/81 

i DRILL RIG .ochramm Rotadrill T64HP ogiiting METHOD Mud Rotary 

3 | SROUNDWATER 
° 

_) Oo , t c 

; DEPTH a DESCRIPTION ott le HAMMER | OBSERVATION 

METER | & weoreta REC, 

f 92 66 CONTINUED | 

304.0 — OO 

i . Very dense, brown, fine to 

coarse gravelly fine to coarsejSM 

SAND, some silt 

i 94.64 2 

0.5 

i Weathered to sound, green, 

metavolcanic TUFF 

E 96.01 
315.0 | 

| END OF BORING 

NOTES 

; 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. 

i aE Sae7el Jevinal | C—C—sSC“‘;COdrtSSSCtCdTUCdS 
DEPTH m) | 33.69 | 33.67 | *+|  idSSSC—CSsS SCS 

i TpepTH (ft.| aio.5 | 1105 [| [| | | J] 

i | 786085 SKB 
Job No. _-_=++>~ Drawn 

; Scale = 5 Golder Associates won eg MRE



i COOR. N114700 ft. (N34960m) 
£2284975 ft. (£696462m) BORING LOG _G4)-413 sHEET_|__ or __4 

i sureace ELEV. 1715.2 ft, (522.80m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

saTum USGS MSL_sopate: starten 3/6/79 spare compteren 3/7/79 

i RIL RIG. CME 75 soLLING METHOD. Mud_Rotary 

DEPTH 25 SAMPLES | REMARKS 
-O ~J oO \ 

i METER | oa wl 3 “BLOWS nec. 
FEET € = g z a PER GIN. | Zar 

3 S| @ | 2 | Fi (Note 1) (ins. 
i ie | Topsoil and rootmat 1 Do | 6-11-4 110/18 

sO : | 

7 a Po 
i ! Compact, brown to dark | 

| brown, sil Cy fine to coarse SM 27] 2 00 | 10-13-14112/18 

SAND, some fine to coarse 

i gravel, trace organic matter 

| 
! 

| : 
i | | 

| 
| { 

. ! 300; 6-7-8 (2/18. 

| | f | pS 
i A _ P| | 

i | 4100 | 25-65-34/ 12/18 

! ! | 7 | 

i | ' Very dense, brown, fine ! i | | | 

| | to coarse SAND, some fine to SP ! ! : 

i | | coarse gravel, trace silt SM 9 DO. 65-84-88! 14/18 
! i tO i ; 

| | P| | : 
Cobbles noted at 27.0'-28.0' yo | | 

| , LL __ 
7 6 D0. 55-55 12/12 

i a || — 
eee ee 

| Very dense, brown, silty, fine |SM| 8 | | : 

i; | to coarse SAND, some fine to La T7100 110-50/2"|_ 8/8. 

| coarse gravel, trace clay | | | 

9.60) | ! 
ee | 

i CONTINUED ! 

i / p 

Job No. ——/B0055 —_ Golder Associates Oraown ___ jis 

Seale ps5 che Kec GB



i COOR. N114700 ft. (N34960m) 647-13 5 , 
£2284975 ft. (£696462m) BORING LOG —WWW_ SHEET ———__ OF ——— 

i currace eLey 1215-2 ft. (522.80m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satum USGS MSL pate starteD ___3/6/79 Ss ae comptetep _3///79 

i orice RIG_____CME_7> DRILLING METHOD Mud Rotar 

DEPTH | u! 2] 5 | _samacss ac warks 
i AeTER | DESCRIPTION ot cle HAMMER | 

T - Wwtanpvi | REC. 

FEET | e]E|2)£) stem | ar 
& >| 7 17)" | (Note _] ins, } 

i 5 60 CONTINUED | | | P| 
r 31.5. | | | | | 

| . | 135] 5 | | , 
i | Very dense, brown, silty, fine - 6'l 3 ipo | 135/6" 5/6 

| to coarse SAND, some fine to LT 

| coarse gravel, trace clay 

i Cobbles noted at 32.0'-32.5', “m 
; 34.0'-34.4' and 38.0'-38.5° ! 
| 200 ! 

: i | | <t TS [Do 1135-6573" | 8/9 | 
i | | | | 
| 

' i 

i : f | po 
i 12.95) tig | | 

42.9) | | e410 po 105-44/2", 7/3, 
LZ — | ! 

i Very dense, red-brown to brown, | | | | | 
| fine to coarse SAND, some silt, a : | 

| trace to some fine to coarse PO | | 

, / | gravel SMH55 oy | ! 

| | £>B11 D0 105-50/2"! 6/8 
| | 

| Cobble and boulders noted at) || <4 
. | 46.5'-47.0' and 48.0'-54.0' | | | | 

| | | | | 
| | | : ! 

16.00 __ Oe _ — 200 | 4.5 

22.9} | Very dense, brown to red-brown 'SMI5.5'112 |D0 | 200/5.5"15.5 
| and gray, silty, fine to coarse: - — 

16.76 _ SAND, some fine to coarse gravel ; : | 

99.0) - Very dense, light brown to | D | : ! 
i | | red-brown, fine to coarse SAND, Ey oy : | 

; | some fine to coarse gravel, to 50 | 
| | some silt, frequent cobbles [> a73 p0/ 150/0" 0/0 _| | 

i 18.29 | and boulders * | | 
: —_— — —_____ — — | | 

60.0) | po 
i CONTINUED | 

: | 

Pg i po | od 
| | : | 

_ 
i i. 786085 Drewn_ JIS 

Joep No. 40O-Ver ee ss | Golder Associates nnen-veg POP



i COOR. N114700 ft. (N34960m) 

2284975 ft. (£696462m) BORING LOG G41-H13 SHEET 3 oF _4 _ 

i SURFACE ELEV. 1715.2 ft. (922.80m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satuM USGS MSL sopate startep 3/6/79 == dDATE «compLetep —3/9/79 

i DRILL RIG_____CME 75 DRILLING METHOD Mud Rotar 

DEPT Fe 
6! m gS ? . REMARKS 

METER (24 DESCRIPTION 0° ~ c HAMMER | 

i FEET | 3 i 2 : : BLows RECT 

© 5} 2/2); | (Note | ins.) 
. — : | ! 

i 18.29 CONTINUED a | 
60.0 | po PY 

ia | 150 
_ [e014 00} 150/0" | 0/0 

Tt , 

i | Very dense, light brown to SP- | | | 

red-brown, fine to coarse BM 150} Ft | | 
i | SAND, some fine to coarse to [87] | 4 

: : gravel, some silt, frequent Sixq 15 DO 85-95-552"11/14 
| cobbles and boulders | | — wee 

i ae | <4 {16 D0 | 90-50/3"! 7/9 

— ! 
, | fo a 

| | | 210 | | 
| | ; 9117 [D0 120-90/3") 6/9 | 

i ! 4 — : 
sy 

| 5118 DO} 185/5" | 4/5 | 

i: | 

26 .67 ee 150 

i “ Very dense, brown fine to 4119 |D0| 150/4" | 3/4 | 

| coarse SAND and fine to coarse ),g—e————}-——__— 

GRAVEL, some silt to fine to to | | 

i coarse gravelly, fine to coarsecy 

28.19 SAND, some silt, trace clay ! | 

92.51 | S| pO 
i | CONTINUED | | : 

i — 
Job No. 7360 . . Drawn — JIS 

Secie_ Ltsh' Golder Associates Chenked FEE



, 

f 
COOR. N114700 ft. (N34960m) 4 4 

F2284975 ft. (£696462m) BORING LOG G4l-4#)3__ SHEET —____ OF ____ 

i SURFACE ELEV. 1715.2 ft. (922 .80m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL _ DATE STARTED 3/6/79 DATE COMPLETED ——3/9/79 

i ORILL RIG CMF 75 SCO RMLLING METHOD Mud Rotary 

{ | oo 

DEPTH = <| ° — . | REMARKS 

a | DESCRIPTION - ~ie* te. Bo ive | eT ]E) | MEM recy 
FEET ,@! =| o]|2Z)/ 2) per en. a 

| >| @|2z {+ !(Note 1) fins. } 
. — — , 

i Peg.19 | CONTINUED P| | | | | 

. 10! 
| Sy 0 foo {62-1054 9/10, 

! Very dense, brown fine to 

p | | coarse SAND and fine to coarse faM 

: GRAVEL, some silt to fine to to | 

| coarse gravelly, fine to coarseSM | 

i | SAND, some silt, trace clay | At 21 |DO 45-50-64 9/16 

! | 7 | : | po 
i : heal | po 

i | piop | 
04) = 22 DO 58-100/4"; 8/10 

i 104.8 
END OF BORING 

HOLE GROUTED AT COMPLETION 

i NOTES 

f 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

freely falling 30". (Samples 1 - 6) 

Penetration Test - Driving 2" 0.D. sampler with 300 1b. hammer freely 

i falling 30". (Samples 7 - 22) 

i | 786085 Drown 
ee nes Golder Associates 8" — gb



i COOR. Ni12145 ft. (N34181m) 
£2284960 ft. (£696456m) BORING LOG G41:HI7 SHEET ___|_ or _3 

i surFace ELEvV. 1684.5 ft. (513.42m) PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

SATUM USGS — MSL DATE STARTED 2/27/79 DATE COMPLETED _¢/ 28/79 

. pricc RiG_____CME 79 opi LinG METHODS Mud «Rotary 

DEPTH |. <| GROUNDWATER 
a | DESCRIPTION ~{ | OBSERVATION 

E METER | " CYS |e] | “stows nec WELL 
FEET | & =| 6/2 ;)2) rersm | “ATT 

| 8) - TP 17" Note 1) fins.) | (Note 2) 

co PL PT 
7 | pal | 
7 ae 

i | 7 io | | 

Loose to compact, brown, 3-3-3 418 | 3 
fine to coarse gravelly, Sp S > : 

i fine to coarse SAND, trace jal 2 324-8 |16/18):° Grout 

| silt, occasional cobbles 12) 20) 3-4-8 Pop 

+ : 

| P| po 
| | _ Pag 

i | | po 
: | ; | Py. OO 

QO. 

; : ¢DO| 5-6-9 [14/18 = 

. : | PO 5.18 

i ~ | : | | ++. Bentonite 

2 ——S$S —_— > ! | ! ++ NN. Clay Seal 
19.0; . Very dense, brown, fine to | 5 po 18-16-40 '18/18th 6.10 

| _ coarse SAND, some silt, SM | / rbd 20.0 

i ' trace gravel — - * : Pea 

6.86 | | “.{ {Gravel 6.86 
22.5) | | ei | ; 

i Compact to very dense, fine ep 20-64-58 16/18 a) 

to coarse sandy, fine to | rl | i Ba 

' coarse GRAVEL, trace silt : | | E AP 

! | 10a Pea 

: Boulder noted at 36.0'-37.0' a Py Gravel 

| 
A : fa[7pojeen pre h B i lone FS 

a 
9.9] _ _ ig fT 9.9] 

i 32.5 | 4 
CONTINUED , CONTINUED 

| | pL 
i S — 

L 
i ~ 786085 . Drown __.._J 1 

Joop No. tye 
S$ 
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i COOR. N112145 ft. (N34181m 
, 

£2284960 ft. (£696456m) BORING LOG G4l:H7 SHEET__¢ OF __2 

f sureACE ELEV. 1684.5 ft. (513,42m) provect___ EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

DATUM USGS MSL spate: startep 2/27/79 Ss aE compLeTeD _£/28//8 

p DRILL RIG CME. 75 SS soitLING METHOD_____Mud Rotary 0 

aT 
DEPTH S <|5_ — rr GROUNDWATER 

a DESCRIPTION ctl tle OBSERVATION 
METER | oteale etows. (REC, 

i FEET e;E1e |e) ceed | ar a 
8 -{ 2 {= {1 |(Note 1) (ins. 

ae CONTINUED Ho | CONTINUED 
| OTTO : pees CtCtté~C*d 

56.9 Compact to very dense, fine | fA 

: to coarse sandy, fine to cp tg = | at Clay Seal 33.0 

E | | coarse GRAVEL, trace silt 2564 8 \po lo-17- 40/14 [ake ay Sealig 67 

Boulder noted at 36.0'-37.0' Pf pb rout 
1.28 oe ; a: te bottom 

. 70 | 9 fo | 48-35-35 |9/18 | 2-5 of boring) 

5 27 }10 po | 27-100 [5/12 

| 

| | | 

| | a 
i | , Lo | 

| Very dense, brown, fine to } S411 DO 7150/5" 2/5 | 

/ ; coarse gravelly, fine to ! 7 : ? : 

- coarse SAND, some silt, | SM | | 

i trace clay, frequent cobbles | | | | 

and boulders | | | | 7 

i : «(he bo | 150/4"_ 14/4 
| | | | | 

| | | 
7 | | | | 

i — 
| ia] 
| eN3 po | 147/6"__ 14/6 

| op | 

i — 
: | po 

17.37. Oo a Lt | | ! 

i 27d | fi2st | | 
; 64114 DO; 125/6" | 3/6 
ee 

. Very dense, brown, siity, 3 

f fine to coarse SAND, occasional on | 

cobbles | 

138 
i 6fl5 DO ;138/6" (4/6 

eS A SO 

20.12 ee | | 
i | CONTINUED - | 

pL 
7 786025 . Drawn _ jis _. 
| Jop No. =~ ; Se t= Golder Associates ce BB Lo



i COOR. N112145 ft. (N34181m). 

£2284960 ft. (£696456m) BORING LOG G4l-HlZ SHEET 3. OF 3 

i surFace ELEV. 1684.5 ft, (513.42m) provect - EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| pATUM ____USGS MSL sate: startep —é/é/ 73 DATE compLeTeD _¢/28/79 

i price RIG CME 79 TC RILLING =METHOD ——_____— Mud Rotary 

5 DEPTH is | < 6 GROUNDWATER 

a DESCRIPTION of & | E ] 
METER Fl o1> o HAMMER | | 

FEET = ue g z . DER GIN. Aa WELL 

i - 1% S| @ |Z] |(Note 1) (ins. 

20.12 | CONTINUED a | | 
66.0, a . | 

i | Very dense, brown, silty, SM 162 | | 50 | 

| fine to coarse SAND, occasional 7316 [D0 We- ae 7k 

cobbles 
| ry 

E Boulder noted at 71.5'-73.0' 

B 22.25 — 150. | 
U Very dense, brown, fine to ( 3417 IDO | 150/73" | 3/3 

t 23-651 | coarse SAND and fine to coarse isige op | 

74.3 GRAVEL, trace silt 

i END OF BORING 
| 

i NOTES " 

; 1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 24". (All samples) 

2. Elevation of top of protector pipe; 1687.0 ft. (514.20m). 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

| Seg STS ys] Teo | s7iovag | 

i See berber ry ey 

: - ‘ rown Ut. ils eS 

Job No. -LBG0Ha —— Golder Associates ret" — “arg 
; S-ale_ 

Checked



i COOR. N111430 ft. (N33963m) ] 3 

52285125 ft. (£696507m) BORING LOG 641-12 SHEET ____ OF ____ 

i surFace ELEV. 1684.3 ft. (513.37m) provect EXX R T D A LEM 

narum USGS MSL sopate starten 3/7/79 Ss baTE compnerep 3/9/79 

5 ORILL RIG___Mobile B-6] ss DRILLING METHOD Mud Rotar 

TT Fe PEPTA | $18 —— GROUNDWATER 
METER | DESCRIPTION |S |g HAMMER |e OBSERVATION 

i FEET ele] 2 O | DER EIN. | Hart WELL 

o S| @|2Z/)+! (Note 1) l(ins.} (Note 3) 

i oS be 
| 

| os 
| foe 

5 47} 1 foo | 18-26-21) 4/13, rou 
= on 

30] 2 joo | 15-14-16] 8/18): 

: | arg 
| Compact to dense, brown, | ace 
| fine to coarse gravelly, Loa | rs ~ 

i | fine to coarse SAND, some ! | : i= 3.05 

! silt | 23 ! i++; Bentonite 10.0 
7 [23] 3 Do 28-16-7 12/18 4 2 Chay Seal 5g 

| . _ Ay goa 
i | | | if | “ 12.0 

| : - | : "| Pea 
| | ! .°, Gravel | 

i : - 135] 400 16-19-16. 7/18° 4 : 

_ | _ : oa) 17.0 
| 

1, UL: 

| ! | | : 0 | Pea 
— po oo 

i : : 5 (D0 | 16-19-23! 9/18'.By ne 
| ! | | ope 

7.01] | __ oe | | eee 

23.0 | | | | | ee 

| - Dense to very dense, brown 3 | ! POM 6 6 

| fine to medium sandy, fine GP ive | 4/te,' ie 
i . to coarse GRAVEL, trace silt | | : \, 1 ep 8.2 

| | fee a7 
i | : | oo *o Pea Gravel 

i : | op 00 0] 9.14 
: : ag teat tt Bent. 30.0 
| | 381 7 ‘0 30-22-16) 6/1G+4+ tt ; om 
| | t+ wes Clay Sea 

i 10.04 | | A 32.0 

.O [| Very dense, brown, fine to | | AS Sl Grout 
coarse SAND, trace to some _. + SP | | ! 2 De | GPOU 

10.67, fine to coarse Gravel trace sil | | | > -4 (to bottom 

i 35.0 | | | Ayes) of boring) 
PO CONTINUED | fat ADL 

th aa 
oC 786085 rown_ JIS 

i Tt Golder Associates new 
Seale [= Che-xed ACA



i COOR. N111430 ft. (N33963m) 2 3 

£2285125 ft. (£696507m) BORING LOG .G41-H18 SHEET __© _ OF > __ 

i sureace ELev 1684.3 ft. (513.37m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL so pate startep__3///79 s«éDATE «COMPLETED 3/9/79 

f DRILL gig Mobile B-ol DRILLING metHop____ Mud Rotary 

DEPTH 5 | =| 8 — : | GROUNDWATER 
a DESCRIPTION stile HAMMER | OBSERVATION 
oe WW 1o/w REC. 

Ege: Ee; E)E eg) 200 Pm} WELL 
6 GB S| @}]zZ {+ /(Note 1) Kins.) 

- | i ! | CONTINUED | | 
r 10.67. | _ | | | 

35.0 | Very dense brown, fine to sp| 65] 8 IDO | 20-38-27; 4/18 
11.13, | coarse SAND, tracé to some | 

i 36.5, fine to coarse gravel, trace silt Lo | 

i | 150| 9 po | 37-113 | 8/12 
| 

i ! | | 

i Very dense, brown, fine to | | ! 

C | coarse SAND, some fine to ISP | | | | 

| coarse gravel, trace silt | — a 

i hse lio po 56-100 _| 6/12 
| | fo , : 

i | ! | | 
| | lOO; | | | 
P| oe SH PO; 100/3" | 3/3 | 

7. | S| 
- pf 

! | O00 ! | | 

| | [3'N2 po | 100/3" | 3/3 | 
SSS (SUE (NNNE SOONER GOI 

i 17.68, LL 50 

8.0 | | (313 do! 00/3" =~ 3/3 | 
i P| Very dense, red-brown, silty | <b—_}-_—_ + 

| fine to coarse SAND, some ISM 

| fine to coarse gravel | | 

i | | 
00 | 
EN 200/6" 6/6 

i SS RS NN GN 

: | 
! | 

20.73; | _ ! | | 

i | CONTINUED 

i _ 786085 . prawn JIS. 

nee dsb! Golder Associates sherncd. 2A 
cece = ~ _



i COOR. NI11430 ft. (N3a963m 

i SURFACE ELEV. 1684.3 ft. (513,.37m) pRovECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum USGS MSL spate starten 3/7/79 ss are compnerep —__ 3/9/79 

i DRILL RIG ..._Mobile B-6]1 =~ bRiLLING METHOD___Mud Rotary ; 

i |  o SAMPLES | 

PEPIN S| Pin: 3 ——_ GROUNDWATER 
i METER a DESCRIPTION of} |e HAMMER Rec OBSERVATION 

FEET. | cL Ee) 2) SOM Zar WELL 
8 >} @ 721" |(Note 1) Lins. } 

| CONTINUED | 
i 20.73, 4) INGE ee | 

68.0. | 200 : 

| Very dense, red-brown, silty “p__115 {00 HO00-100/3) 9/2 | 
| fine to coarse SAND, some SM 

i fine to coarse gravel 

109 Taya 
22.95 4 16 {DO | 100/4 4/4 

i 75.3 nn 
END OF BORING 

NOTES 

i 1. Standard Penetration Test - Driving 2" 0.0. sampler with 140 1b. hammer 

freely falling 30". (All samples) 

i 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 

if within 5 ft. of G41-H18. 

3. Elevation of top of protector pipe, 1686.4 ft. (514.03m). 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

Dare 1 3720/79 Jilfiyya | yioyeo] SOY Cd 
pepraé_im) | ory | pry [pay PP 

i pepTy (ety pry pay] ey) 

i Job No.____ 786085 : Drawn __ JIS 

Scale. sos =D) Golder Associates Checxea CC



i COOR. N111590 ft. (N34013m) 

F2285065 ft. (£696488m) BORING LOG .G41-HI18A SHEET __|__ oF ___|__ 

i sureace ELEV, 1680.4 ft. (512.18m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM USGS MS | DATE sTarRTED 2/30/79 DATE compLterep __3/30/79 | 

i pRILL RIG_CME 45 = CORILLING ~METHOD Wash Boring 

3 
Pern <| 8 . GROUNDWATER 

i METER |° _ DESCRIPTION o| < |e HAMNER | | OBSERVATION 

rer |e SP ELE] E| stot (ee) eu 
| _ S{ @ {21 (Note 1) [ins.) (Note 2) 

i 0.0 
rs pentopice 30 

| 
: Saree 

| ae 0.41 / 
| alas} - - oy TO 

i S| | 
\ SN 
Very loose, brown to black, > | 

F highly organic, fiberous PT Go 4 
PEAT (heavily rooted) SS _Caved 

ic Y Material 
IS oI 

| 

i 
iD oO! 
“1a | | 2b) 0/18. SF 

| | | SP | | 

| See an | : Z 3 
13.0 ompact, gray, fine to medium | S| | ie 4.2 

SAND and SILT, trace clay, sm [13] 2 100 | 8-8-5 nas 5.436 
i some organic matter to 13.5! | 7 44) Bentonite 

: | | ++; ‘Clay Seal 4.88) 

OF a fp pe ns — Pea Gravel 10,1 
. ompact, gray, fine to coarse | -17-10, |e os O. 

i - SAND and SILT, some fine gravel yh él} 3 D0 | 10-1 SSE S 17.0 

5.79 trace cla ce | i? | Pea Gravel 

19.0 Compact, Mgnt prawn medium lop | ol ase 6.10 

to coarse SAND and fine to | - | Ta 

i medium GRAVEL, to fine to 115] 4 [po | 11-7-8 15/18 SAE ered, 20.6 
a1 5 — coarse gravelly, fine to ———— _— . 

~ coarse SAND, trace silt | 

i END OF BORING 

NOTES 

i 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer freely 

falling 30". (Samples 1b - 4) 

i 2. Groundwater observation well inaccessible due to water on the ground 

surface, 4/18/79. 

1 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. 

i soso | Odds CS 
Seem im) to.4i | TC~wdC C(t 
pePTH (ft.)1 1.35 | | [| 

i Job No.___/ 86085 Drawn jls 
Seale 1 =5! Golder Associates wena LEB



i COOR. N111455 ft. (N33957m) og 10 
£2285099 ft. (E696270m) BORING LOG 241-8188 SHEET! oF __it 

5 currack evey, 1683-8 ft. (513.1m) proyect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL spate star ten 5/27/81 vate compLeteo 0/3/81 

i DRILL RIG 2chramm Rotadril] T64HP oriLLING METHOD Mud Rotary 

be < O 

pene z DESCRIPTION Oo} 8 GROUNDWATER 
f METER | G}oeteiol “scows REC / OBSERVATION 

FEET |¢ =| 4]2) 2) rere aT WELL 
” > m z pe 

| pO 

Air 

f ] Hammer 4/24 

Compact to dense, brown, fine 
to coarse SAND, some fine 

gravel, some silt, to fine SM TT hir | 

to coarse gravelly fine to | e no | | 

coarse SAND, some silt ! c a namer 2/24 

: ff | S 
| | ! | 

i ! ! yy 
. | | 

| | 

| Air | 

i 3 |DO} Hammer (24/24 

7.32 ee 

i 24.0 
CONTINUED 

Job No —[S00e2—— Golder Associates Drawn erg ——— 
Scole__ l= 

Checked



i COOR. N111455 ft. (N33957m) 5 10 

£2285099 ft. (£696270m) BORING LOG _S4!-H188 SHEET SOF __—_ 

i SURFACE ELEV. 1683.8 ft. 513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL_ pate star TED 9/27/81 DATE compLetep____0/3/81 

i DRILL RIG R drill] T64HP pritLING METHOD Mud Rotary 

eo] SAMPLES 
DEPTH |S =| ° 

x DESCRIPTION oy ET | GROUNDWATER 

i METER | clole! ol vecows REC OBSERVATION 
FEET |& = 6} 2/2] pero. ATT. WELL 

45) a) am =z - 

i bol | CONTINUED ft 
24.0 

| 

i _ | 

Compact to dense, brown, fine 

to coarse SAND, some fine SM 

; gravel, some silt, to fine 

to coarse gravelly fine to | in | 

coarse SAND, some silt )- [4 | oo) sanmer [eay2e 

i 
fj 10.67 | : P| | 

35.0 : | ! | 

pd 
i; | p 

| 
E | Ra Mir | 

5 }D0i} H 12/24 
Compact to dense, light a él 

brown, fine to medium SAND, Sp | 

i trace silt to fine to coarse 
SAND and fine to coarse | 

' GRAVEL 

| 
Air 

i 
Hammer (18/24 

Very dense, brown to red- 
16.76 brown, silty fine to coarse 

i 55.0 SAND, some fine to coarse . 

aravel, trace clay to fine to 

coarse SAND and fine to coarse | S 

i GRAVEL, some silt, trace clay 

58.0) | continue 
i Job No, LEGO Golder Associates Drown —__3 65 __ 

Scale_1° = 5) 
checked___MRB_



i COOR. N111455 ft. (N33957m) 
3 10 

£2285099 ft. (£696270m) BORING LOG G41-H18B sHeeT__3__ or _10 

i SURFACE ELEV. 1683.8 ft. (513.1m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM USGS MSL Conte: star tep__ 2/27/81 aie comeceten__0/ 3/8) 

i DRILL RIG Schramm Rotadrill T64HP ori Ling METHOD Mud Rotary 

DEPTH| a1 GROUNDWATER 
i METER ‘ DESCRIPTION o|> le HAMMER REC. OBSERVATION 

FEET |# {E/E |e) cet, | at WELL 
o” => @ z - 

i 17.98) | CONTINUED po 
59.0 OO | 

| Air 
7/00! Hammer | 18/24 

_ | 

| | 

i | —+— 4 ae ie fae | 8'DO0' Hammer | 24/24 

| | | 
| | | 

Very dense, brown to red-brown, | | | 

silty fine to coarse SAND, some | : | 

E fine to coarse gravel, trace SM | | | 

clay to fine to coarse SAND | bo 

and fine to coarse GRAVEL, | 

i some silt, trace clay | | 

! ) Air 

i 
9:00} Hammer 4/24 

i 
Air 

10 Hammer 0/24 . 

[ 28.65} | - _ | ee , 6/10/81 __ 28.59 
— 

93.8 

E CONTINUED 

786085 
| 

Job No. === 
. Drawn SKB 

Seole t= 5 Golder Associates ve WRB



i COOR. N111455 ft. (N33957m) 

2285099 ft. (£696270m) BORING LOG 641-188 sHeeT__4__ of _10_ 

: surrace eev. 1683.8 ft. (513.1m) proyect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DEPTH 3 a} 9° | GROUNDWATER 

; METER . DESCRIPTION ef >| HAMMER laec OBSERVATION 

rar E|fg St Ya] WL 
|? 

> a z 

i 08.65 CONTINUED | S| | : 
94.0 | | 

| | | 
Very dense, brown to red-brown, | | 

silty fine to coarse SAND, some | 

fine to coarse gravel, trace SM 

; clay to fine to coarse SAND, 

and fine to coarse GRAVEL, 3 
ir 

' some silt, trace clay = |riloo| wanmer P4724) 

| 

i 32.00 _ | || : 

05.0 TO | ! * 

P 
i Very dense, light brown, fine | | . | | 

to coarse SAND, some fine to | SP p po 
coarse gravel, trace silt | : ! | 

f | | Air 
| 12;00| Hammer 24/24 

| — 

Ec 
35.05 Le | 

15.0 

E Very dense, brown to red-brown, 

silty fine to coarse SAND, some — /t 

fine to coarse gravel to fine | cy ao | 

f to coarse SAND, some fine to ee | 

coarse gravel, some silt, some — Few 

stratification in this layer & 13/00] Hammer (24/24 a 

: oi \ a Grout 
a {OS f ) 

| poe (to surface 

i 
US 9 

Eine 

| Pook 

i 9 7 oe a 8 

i 13-8 CONTINUED p | CONTINUED 

Job No.7 36085 
° Drawn SKB 

; wale d= 5 Golder Associates ce MRE



i COOR. N111455 ft. (N33957m) - 16 

F2285099 ft. (£696270m) BORING LOG G41-H18B SHEET > OF 

E surface ELEV. 1683.8 ft. (513.1M) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum USGS MSL_—S-séparieg: startep 5/27/81 sate compLeteo __6/3/81 

DEPTH | + <| 8 GROUNDWATER 
METER | DESCRIPTION e| \|« HAMMER OBSERVATION 

f FEET |¢ ze} a|z|e oon eid Ant. WELL 
nH > @ z - 

i 39.32, CONTINUED, | CONTINUED 

129.0 
aan So 

apo Mr payze 
f | Hammer ee | 

Very dense, brown to red-brown, me Grout 

silty fine to coarse SAND, some an (to surface) 

; fine to coarse gravel to fine {SM 2 oD 

to coarse SAND, some fine to id 

coarse gravel, some silt, some poy & 

stratification in this layer “kI S 41.76 

; 
++i & 137.0 

nm ZS Bentonite 

- eB C18Y SPN gy 67 
air Kees 140.0 

: 15 D0} Hammer 24/24 ! 
| | 

£ | | a Pea Gravel 
| | oo 

44.20 | et 
eee ig0.! 

: 145-0 — oy ! 
Wot 44.81 

| by 47.0 
ay bo} | ie 

| Air rs : 98! 5. 

E 16 Hammer |24/24 0) ~ 
8 

Very dense, brown, fine to oo © | Pea Gravel 

medium SAND, trace silt to Sp \ 5) © log 

f fine to coarse gravelly, fine > ”~ io 

to coarse sand, trace silt Mi 1,0 

fo og 47.85 

i 
Rote 157.0 

| 

D epcan siPea Gravel 
99° OO by (to bottom 

i 
Air joo°o oot boring) 

| 17 Hammer |24/24)o ®°/i99 

i 49.99 ee 

p Tee. CONTINUED a 7 
EF 786085 

| SKB 
Job No. __-====~ 

Drawn 

sole 1" = 5! Golder Associates nn cg MRE



; COOR. N111455 ft. (N33957m) 1 

F2285099 ft. (E696270m) BORING LOG  G41-H18B sHEET__6 oor __10_ 

i suRFACE ELev 1683.8 ft. (513.1m) provect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

: patum ____USGS MSL César: STARTED 5/27/81 DATE COMPLETED 6/3/81 

i DRILL RIGQChr Rotadrill T64HP_ prictinc METHOD_____Mud Rotary 

ale aT; 5 | 8 GROUNDWATER 
5 METER |e DESCRIPTION e{ S|] | names loo OBSERVATION 

FEET 5 = g z a PER GIN. art WELL 

wn > @ z - 

i ic oo © CONTINUED a 

164.0 

i Very dense, brown, fine to hip < 

medium SAND, trace silt to ‘elo0| Hanmer 4/24 

fine to coarse gravelly, fine SP 18 Hammer p4/24 

to coarse sand, trace silt 

7 
i S| pe 

i | 

. 
i | | 

| | 

f | Air 
19 Hammer 24/24 

5 56.39 
: 

185.0 Very dense, red-brown, silty 
5 fine to coarse SAND, some fine | SM 

to coarse gravel 

57.61 _ — 
i 789.0 

CONTINUED 

i ! 

£ Job No. 286085 
° Drawn SKB 

scole 1" =_5' Golder Associates oo RB



; COOR. N111455 ft. (N33957m) 

, 2285099 ft. (£696270m) BORING LOG G4t:H/88 sHeeT__/ or _10_ 

gp | sorvece exey. 1683.8 Ft._(513. 10) rovect __EXXON CRANDON TAILINGS DISPOSAL SYSTEM 
DATUM USGS MSL DATE STARTED 5/27/81 DATE COMPLETED 5/3/81) 

i DRILL RIG _2chramm Rotadrill T64HP oritine metHop..._Mud Rotary 

DEPTH 9 “ S GROUNDWATER 

i METER | DESCRIPTION of <|¢ HAMMER OBSERVATION 

Feet 3 e)E]E gem [HE 
| * 

> @ z - | | 

i 57.611 — | 
189.0 

Very dense, red-brown, silty | | Air | 

a fine to coarse SAND, some fine |SM 20;D0} Hammer D4 /24 | 

to coarse gravel 

, 59. AL 
05-0 SE Eee 

i | | 
Very dense, brown, fine to Sp | | 

i | medium SAND, trace silt | | 

| = [ 21/00) wanmer 18/18 
| ; | 
| i 

i pS 
62.48 ! | ; | 

i 205.0 | | 

Very dense, brown to dark 90/00} Hammer 

i brown, silty fine to coarse | 22|D0| Hammer {18/18 

SAND, some fine to coarse SM 

gravel, trace clay, some 

stratification evident in 

this layer 

: 
= | 23/00 Hanmer 115/18 

i 68.28 Se 

224.0 CONTINUED S| 

i Job No._786085_ ; Drawn SKB 

scole 1" = 5 Golder Associates ve RB



i COOR. N111455 ft. (N33957m) 
9 10 

£2285099 ft. (£696270m) BORING LOG G4l:HIsB SHEET ___9. OF_1v _ 

i | surrace ecev. 1683.8 ft. (513. 1m) proyect —__EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 5/27/81 DATE COMPLETED 6/3/81 

E DRILL Rig SChramm Rotadrill T64HP prictinc meTHop____Mud Rotary 

DEPTH |5 s| 8 : GROUNDWATER 

i METER 2 DESCRIPTION co} |e HAMMER OBSERVATION 

FEET 3 | E|E]E) etn WELL 
” 

5 a z re | 

fie ee 
224.0 

| | 

i , | 

Air 

E Famer |_| 
| - [24|D0/ % 6/12 

: ! ' 
Very dense, brown to dark ! | | 

i brown,silty fine to coarse | | | | 

SAND, some fine to coarse SM | ; ! 

gravel, trace clay, some — | | 

i stratification evident In _ | | 

this layer | ! : | 

yd _ 
. | 

i 
| 'r-Air ) : 

: | | \Hammer _| 
125100) ¥ 2/12 

i 
a 

E | | Hammer 

| = | 26 | DO 12/12 

76,66 oe 

, | - | 

i 786085 SKB 
Job No. ___=---—>__ 

Drawn 

we = 5 Golder Associates non WRB



i COOR. N1I11455 ft. (N33957m) 
g 10 

52285099 ft. (£696270m) BORING LOG G4)-HI8B SHEET 7 OF 

i SURFACE ELEV 1683.8 ft. (513. 1M) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM _____USGS MSL sé STARTED 9/27/81 DATE COMPLETED 6/3/81 

f DRILL RIG Schramm Rotadril] T64HP oricLinc meTHOp____Mud_ Rotary 

DEPTH 3 z S GROUNDWATER 

i METER | © DESCRIPTION o|\ |e HANMER OBSERVATION 

FEET |i S| ELE) cet ar mee 
9] 

> @ z= - 

Beco) | come 
251.5) ! P| 

| Very dense, brown to dark | | | 

i brown, silty fine to coarse SM | | 

SAND, some fine to coarse | 

gravel, trace clay, some | 

stratification evident in 

i this layer | 

eo Air 
i " 

| \Hammer 

| - | 27'D0) 12/12) 

i S| 
Tp | | 

i | Po | 
| | 

| ! p | 
very dense, dark brown, SILT, ML ; | : 

i trace fine sand, trace clay ! | 

| | 
| | Air | | 

i ! - +28 DO Hammer 18/18 

84.28 8 

i 276.5 
CONTINUED 

i Job No.__786085 , ; Drawn SKB __ 

scale 1 = 5! Golder Associates se MRE



i COOR. N111455 ft. (N33957m) 1c 10 

£2285099 ft. (£696270m) BORING LOG G4l-HI88_ SHEET —~__ OF __— 

i SURFACE ELEV. 1683.8 ft. (513.1m) provectT FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE stTarTeD 0/27/81 DATE compLeTen —__0/3/81 

f DRILL RIG L111 T64HP pRiLLING METHOD Mud Rotar 

ar 
DEPTH | 6 SCRIPTION a |e GROUNDWATER 

a DE IPT! olwNlfe | 

[ METER | oe) ele). HANMER REC/ OBSERVATION 

FEET = ofz/ a | PER 6IN. | ATT. 

o” 
> m z ! a 

! . | 

E 34.28 | CONTINUED B | 
276.5 | 

| Very dense, dark brown, SIL], ME a 

i trace fine sand, trace clay 

85.34 

280.0 Weathered, green and red, 
i metavolcanic TUFF 

86.26 
53.0 

i Sound, green, metavolcanic 29 ac Rotary |13/60 

TUFF : | | 

pt 
i 87.78 ! | | | | 

288.0 

; =ND OF BORING , 

NOTES 

i 1. End of top of protector pipe, 1687.2 ft. (514.26m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

; care efoel dC C—“<—~‘isSC“‘;WTCrdrCCUCCUTTCUCUdT 
pepTh im) 1 28.59 C(‘“‘RSSSCOSCSYSC 

; DEPTH (ft)/93.8 1. TCC TTTCidSC( Cir 

| i 786085 . Drown __oKB 
: Job No. 2+} ~ : at | Golder Associates ws eegog MRE



i COOR. N116010 ft. (N35360m 
3 

52285580 ft. (£696646m) BORING LOG _S4l-J1] SHEET | oF _ 

i surFAceE ELEV 1709.0 ft. (520.89m) pRovecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __________ USGS MSL (DATE STARTED 3/7/79 DATE COMPLETED __ 3/9/79 

i ORILL RIG_CME-75  ————SCS™—SC RING METHOD. Mud ~Rotary 

= = 
DEPTH ais a , | REMARKS 

METER = DESCRIPTION iotltle HAMMER | | 
for + ee 

Ww a ul 

Ce 2 E/E) Ee) ee art 
g 5 | @}z1* |(Note 1) Kins. 

t+ Firm, dark Drown SILT, some Pil | | | 

; | fine sand, trace organic matter 511300) 1-2-3 7/8 

Q.15 ° | (topsoil | | : 

0.5 | | | | 

i ! 
5-9-9 (18/18 

: | 

i | | 4-5-6 |18/18 

. | 7” pt 
E | Compact to very dense, red- sp po : | 

- | brown, fine to coarse SAND, SM PO | : 

| some fine to coarse gravel, to | | 

i : | trace to some silt cm | 391 Ino | 11-29-19'18/18 

| | , a | 

: Occasional cobbles noted at | | : | | 

i ! ~ — 24.0'-29.0' 1 bog | , 

ys | 5 |DO | 15-75-84 18/18 

i S| | T ] 
| | | 

| P| 
155 a 

| 4s | | | 

| 60 SS-100/2" 8/8 

! a 
i : po 

| | p20} Le 
- | 54 7'D0,120/5" | 5/5 

i I i ee ee | ! 
| | | 

i Pt 
, 2--- —_-- - 

3 CONTINUED | 

| | P| 
i oO / _ 

Le , Se 
Job No. ———__;-—___— 

¢ — : 

Segie Golder Associates Cherxed BAe ee



; COOR. NI16010 ft. (N35360m) | , 
F2285580 ft. (£696646m) BORING LOG 641411) SHEET 2. OF__3 __ 

i sureace ELeV. 1709.0 ft. (520.89m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

patum ________USGS_ MSL pate starteo 3/7/79 DATE COMPLETED —A/9//9 __ 

i DRILL RIGCME-75 SSC LNG METHOD______ Mud Rotary 

ho | b PLE | 
DEPTH <| , oe == REMARKS 

| a | DESCRIPTION ff = | HAMMER 

i — S| | 2]B we) Byows eee | 
(0 @ zi 3,3) >) sd 

— >| 2 z 1" (Note 1 Fins. 

i _ | CONTINUED p | 

32.0 jee | ’ ! | 
f : | 4] & , | OU 4/4 | 

| | | 
| 

Compact to very dense, red- | 
i brown, fine to coarse SAND, SP is 

! some fine to coarse gravel, SM |i?! | ! 

| trace to some silt to 4.5 Se c/4.9 
| | : 

i | | Occasional cobbles noted at | _ | | 
| 36.0-39.0' | _ po 
| | ! | 
! : 150 | : : 

i | ! | : ! 
7 P| 

(12,95 | : ! 
i 42.5 +k oO Do | 120/0" | 0/0. 

: ! Po ! | 
: | | | | 
: P S| 

; | Very dense, brown, fine to GM a | | 

| coarse SAND and fine to | to 7150 oy | 

! coarse GRAVEL, trace silt SM, 7172 ‘D0 '125-50/1" | 
; FUT 

i |! Occasional cobbles noted at | 3 : 

| 46.0'-49.0' | . | | | 
| | Scattered boulders noted at | | | : 

; — 49.0'-54.0° and 56.0'-57.0' 50 | ! | 

ft Woo! | . | 613 DO} 150/6" | 6/6 | 
[ i I 

i F 19, | | ! | : 

61.0 Very dense, brown to gray- ‘SP | | : ! 
i brown, fine to coarse SAND, SM 200; | | ! 

| sone fine to coarse gravel, to 24714 1D0 | 200/2" 10.5/2 

: : | trace to some silt Se —— | 

. 19.96 | _ P| 
65.5, | | | 

i 

| CONTINUED | : 

i Job No.___236085 . Srewn JIS 
oe ee TSS! Golder Associates eB.



i COOR. N116010 ft. (N35360m 3 

£2285580 ft. (£696646m) BORING LOG —64l-J1L SHEET > OF 

i surface ELEV 1709.0 ft, (520.89m) pRovect FYYON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _______ USGS MSL sé: starTeED ___3///79 DATE COMPLETED 3/9/79 

i DRILL RIG.__CME-75  ————C<RLLING =METHOD_____ Mud Rotary 

| (Oye SAMPLES | 
DEPTH « f<| 8 — | REMARKS 

2 | DESCRIPTION CTe dy. | : | 

i METER s| 3/8 . anes oy, 
FEET = & =} o}2}%) rpewmen | Wath 

2 | S| ®|2)]+* |(Note 1) {ins.) 

i 19.96 | CONTINUED | | | 
r 65.5 | po 

i ! : 150 | po 
| | | ATS DO} 150/1' O/T | 

: | pe 
| | | ;200 1.0 | 

i ! Very dense, Drown to gray- | Bio [le D0 | 200/3.5" 3.9 

| brown, fine to coarse SAND, , | | 

! some fine to coarse gravel, | SP: : ! | | 

i ' | trace to some silt SM — | | 

: | to _ oe 
SMO) ona | 

i Cobbles and boulders noted at: | oF LU DO, 150/48" Of 

| 64.5'-69.0' : pp : 
| | 69.0'-72.0' | — | | 
S| 75.0'-78.0' _ : : 

i _ 91.0'-96.0' 150 : | | 

| | > 8118 [DO 105-145/2! 2/8 
: — i | 

i | | : 

| | a 
| | | | 

i 150] po 
, AS11900 | 150/5" | 3/5 | 

| nnn 

i L | - NOTES 

| | | ‘1. Penetration Test 

150} | |} Driving 3" 0.0. 

i | 2420 [D0 _150/4" | 0/4; sampler with 
a , 300 1b. hammer 

| freely falling 

| 1 30", 

i | | (All samples) 

L : 2001 | po 
i | _ ity 

i 30.39 _ | a : 

39-7 | END OF BORING 
HOLE GROUTED AT COMPLETION 

| Job No. ____ 7860389 ; crown JIS 
Se dS Golder Associates wn FB



i JOR. NITGI 1 . Sim 

i sureace eLev 1689.2 ft. (514.88m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

natum ______ USGS OMSL CTE stanten —_</ 67/79 spare compieTep _3/1/79 

i oRILL RIG___Mobile Bol COILING =METHOD Mud Rotar 

DEPTH ie < S REMARKS 

a | DESCRIPTION ~t ele | 
METER |® o|\ |e wawmer | 

i FEET & e 8 z a | DER EIN Oat 

o >| ®}]2Z1* |(Note 1) ins.) 
| OPES) ropsoil and rootmart .. | id | | | 

Poe pf 

1 Z 
Compact to dense, red-brown, ED co | 1 foo 9-14-19 an 

i | fine to medium SAND, trace OM PT fF | 

| to some gravel, trace to some 5 
| silt, occasional cobbles m 79} 2 0017-14-65 Ve/l8 

i | ee | 
| | 3/00 14-11-21 16/18 

. : : _ : | 

tp 
: Pp 

i | | papa ipo 17 1 0/12 - RA 
5.33) oe | | a 

i 17.5) , || a 
- ! a | | 

' Very dense, light brown, | fiso[ 5 (00. 80-100 12/12 
i | fine to coarse SAND and Sp | oO 7 

fine to coarse GRAVEL, SM | : | | 
| trace to some silt to | | | ! 

i S sy] pO 
: | | 

| : ! 183) ~22_100 | A P lat 6 DO 435 Soo TEr 1/18 

i 838) | | 
27.5) | | | | 

| 150) | i | a"{ 7 |D0, 150/4" | 3/4 | 
| | Very dense, red-brown, fine sp / 
| to medium SAND, trace to SM | | 

i some gravel, trace to some to | | | 
silt s" | | ! 

! | 8'D0| 200/6" 6/6 | 
i | | aT] : : , 

| 

| — _ 

EP | CONTINUED a | 

so =e 5 ° Orawn JIS 

sop No, J —— Golder Associates ee Segle = Checked 

1



i COOR. NIT4IIO Ft. (Nod7oIm 

i suRFAce ELEV 1689.2 ft. 514.388m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS MSL spate starten 2/27/79 Ss DaTE compLeTED —S/I//9 

; DRILL Rig __Mobile B61 spitting MeTHop___ Mud Rotary 

DEPTH 5 : | < 8 3 «Fe : REMARKS 

cop 12! DESCRIPTION ici + 

i METER 4 = g 3 w "BLOWS REC | 
FEET oo >|] 9{[2/% | PER GIN. 

3 S| @|2Z/ + | (Note 1) ins.) 

i 11.13 | CONTINUED 

36.5 an <p ! ! | ! 

f | Very dense, red-brown, fine SM boo | | 

to medium SAND, trace to oo : ' 

| some gravel, trace to some silt Hs 4 200/4" 2/4 | 

i Boulder nated at 39.0'-40.0' 

; 
| 

i 13.72 | [30 po} 200/3" 1/3 | 
45.0 , _ | | 

i : | - | | 
oe ! — ! ! 

| | B00 | | 
P22 h 1 Io 200/5" 14/5 

ek, SS aS SS 

: | | a 
: : | | 
: : } | | 

| SP p | 
i | _ Very dense, red-brown, fine om | | | 

| | to medium SAND, trace to ME aal2 (00 | 200/4" 4/4 
/ some silt, trace to some on So 

i gravel " : 

| Cobble noted at 58.5'-59.2' | — 

i | F%h13 po! 200/1" | 0/1 

| | PO 
E 

| 6 

i | fe aijl4 [D0 | 200/4" | 3/4 
| | 

| | 

| | | 
| fYS}15 po) 200/3" 3/3 | 

i 21.79 Se 

pn | CONTINUED S| 

Ben sete — Golder Associates ores — Lg 
Scole__L =o. 

Chetkec __&™ 

it.



i COOR. NI14110 ft. (N34781m) 
F2285390 ft. (£696/741m) BORING LOG G4l-J1/ SHEET__3 OF 3 

i SURFACE ELEV. 1689.2 ft. (514.88m) provect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _______ USGS MSL pate starten 2/27/79 pate compretep —_ /1/79 

i oricc rig___Mobile B6l so RILLING MeTHop._____ Mud Rotary 

aeFTAT | nr S| =| 3 — : REMARKS 

i METER a DESCRIPTION | ° ~ ce | HAMMER lec 

FEET = ef EL ELE) ety at 
i >} 2 {|= 1)" | (Note 1) Kins. 

i 179 | CONTINUED a | | | 

M5 5 SP- po 
: Very dense, red-brown, fine cM | : 

i | to medium SAND, trace to +o [200 | | 

| some silt, trace to some cet 6416 (00 | 200/6" 16/6 | 
gravel FT . 2 

OC l17 (bo | 200 " 3 
i 24.45, dea l7 (D0 | 008 (3 

OU. END OF BURIA , 

i HOLE GROUTED AT COMPLETION 

NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

falling 20". (All samples) 

i Job No. 786085 ° Drown _ _ jls 

ne n=s! Golder Associates wweence 2B



i COUR. Ni12090 ft. (N34TOSm : 
£2285520 ft. (£696628m) BORING LOG _&4)-3l7 SHEET__l_ OF _2__ 

f suRFACE ELEv. 1689.2 ft.(514.88m) provect__ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ________USGS_MSL_sopate startep 4/9/79 oar compherep 4/9/79 

DRILL Rig__schramm Rotadrill pitting METHOD Mud Rotary 

i 7 DEPTH <| ° REMARKS 

a DESCRIPTION ~ | & METER . a > x HAMMER | | 

Bora: C/E ;EE | ceoem. | art 
b S| a}]z/6/(Note 1) Vins. 

Pr OLS iODSO1l and rootma || 

i 0.5 

| 

= | 1 [D0] usher [12/12 

i Compact to very dense, brown, | 

fine gravelly, fine to coarse SM : 

SAND, some silt, trace clay | | Air | 
i | ¢ DO; Hammer | 2/6 | 

| Cobbles and boulders noted at | <#—_{7— 
| | 7.0'-12.0' | | 

i 3100| Hamner | 3/6 
af | | | 

r 
E [a po) Bihan 12772 

i 233 | 
c/. : 

| 

i Dense to very dense, brown, 
fine to coarse SAND, some P Arar [6/12 
fine to coarse gravel, some sm =| 5 [00 | Helter 

5 So réipo| wither 127 
11.28 ee 

37.01 | CONTINUED | S| 

766085 . Draw _ jis 

E se Ne Golder Associates owe 9 
Scole__ Y=) Checked 

ft



i cooR. N112090 ft. (N34165m) 0 0 

~ €2285520 ft. (£696628m) BORING LOG .G41l-J17_ SHEET_£ OF _S 

i SURFACE ELEV. 1689.2 ft. (514.88m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS M pate startep ___4/5/79 Ss ATE COMPLETED ___4/5//9 

i DRILL RIG _ochramm Rotadrill DRILLING METHOD Mud Rotary 

Ele DEPTH r s 9 , REMARKS 

i METER a DESCRIPTION 0 ~ HAMMER eee 

FEET | ¢ L g Z a DER GIN | ZAI 

K >{ 7 {71° | (Note _] (Ins. 
{ i Paz23 | CONTINUED a S| 

37.0) ’ Dense to very dense, brown, 
| fine to coarse SAND, some Air | 

i | fine to coarse gravel, some SM 7 Hammer | 4/6 | 
12.19 | Silt. trace clav | 4 Ld | 

40.0 

i END OF BORING 
HOLE GROUTED AT COMPLETION 

NOTES 

i 1. Penetration Test - 3" 0.D. sampler driven with air hammer. 
(All samples) 

i Job No.___7S6035___ G ld A ‘ Drown ES 
res older Associates DG 

5 Scale Checked



i COOR. N112110 ft. (N34171m) 1 | 1 

£2285530 ft. (£696628m) BORING LOG _Sel-vi7h SHEET —___ 9F ——— 

i SURFACE ELEV. 1688.9 ft. (514.76m) provect EXXON CRAND POSAL SYSTEM 

parum USGS MSL pate starten 4/3/79 pate compteten 4/4/79 

i DRILL RIG____ochramm Rotadrill  prittins metHop____ Cased/Rotary 

i GENERAL NOTES 
1. Boring drilled specifically for performing in situ permeability tests. 

2. See log of boring G41-J17 for description of subsurface materials. 

i 3. Permeability test was falling head test with water level at top of casing 

at beginning of test. | 

4. Hole fully grouted at completion 

i 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. 

i Cleaned hole to 19.0' (1.0' below casing) with water. 

Time (min.) Drop (ft.) Time (min.) Drop (ft.) 

i 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. 

5 7860385 Drawn —__J 1S. 
Job NO. Wwe 

' Scole_ Golder Associates cn KE...



i COOR. NTll215 ft. (N33699m) 
. £2285495 ft. (£696621m) BORING LOG AL L2 SHEET __| OF 3 

i sureace elev 1679.7 ft. (511.97m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum _____USGS_MSL_ spate starteo __3/1¢/79 ss DATE COMPLETED 3/13/79 

i DRILL RIG..__Mobile B-61 spitting meTHop____Mud Rotary : 

| po]. SAMPLES 
perl 3 | 1 | 38 74 : | GROUNDWATER 

[a | DESCRIPTION S de | OBSERVATION 
METER jv ey} op ta HAMMER nee. 

i FEET 3 “1 & Z a Lane “4, WELL 

Oo >}; @ Peer | Note | ins. | 

BO | a 
| Peat, rootmat and topsoil PT i | : a | 

0.91 — — 
. 3-9 1 D0} 5-20-12 |12/187) | 

|_| : 4 . Grout 

i 
48 | 2/00 DO | 9-22-26 12/1g ! 

| | | ae 
! 

oe 

| | rar Ty5099096 13/18 
| Dense, red-brown, silty | 46 3 ,DO| 12-20-26) 13/18 . 

f | | fine to coarse SAND, some clay, ‘SM | | ft D 

. | trace fine gravel to fine to i | : it 

| coarse SAND, some silt, some a ! Ploy 

i | fine gravel, trace clay | Lo | 2 re 
: 64 _—- : i ! 0 

S| | 64] 400! 16-18-46 12/1442 ‘Bentonite 
: : | : **i"o | Clay Seal 

i / - pe Tb 49 

| pt ——.*| Pea 
i | | | 25] 5100) 13-12-13; 18/18 | Gravel 

7.01) § | | Po 7.0 

£ 23.0 | | : | aS 23.0 
| ! : ! f= | 
| | ) ! 2 
: ! 6 |D0 | Gans ie 

i | Dense to very dense, brown, : | ~1ee 

fine to coarse SAND and isp | | _ Sal Pea 

| fine to coarse GRAVEL, trace | | | ' = , Gravel 

i | silt | | | + oS 

| | — . 

7 DO| 14-20-18) 9/18 —z4 ig/?e a 
ER . 

i 10.06 a | | et 19.08 

33.0; | | | | OF 
. | CONTINUED | Po Sy CONTINUED 

' oe pd 
' | | | Do 

Job No.___/86085 . : ortwn jis. 

5 | Scaie taht Golder Associates Crenked — AOb____



i COOR. N t. (N33899m 

- £2285495 ft. (£696621m) BORING LOG S4l-v18 SHEET__£  oF__> 

i surface ELEV. 1679.7 ft, (511,.9/m) provect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

satumM _____USGS_ MSL sopatee: startep —__3/1e/79 DATE COMPLETED __3/13/79 

i ORILL RIG____ Mobile B-61  ~ ——— oiLLING METHOD____Mud Rotary 

_ Oty SAMPLES 
DEPTH 5! 's|8-—— . | GROUNDWATER 

E eter | DESCRIPTION Sie HANMER | OBSERVATION 
| went sl wa REC, 

ERT | EEE) ae ty ar net 
' | S| #212)" | (Note 1) (ins. ) 

_ | | | ~ 
10.06 CONTINUED : CONTINUED figag ewe Ye 

| Dense to very dense, brown, | | | Pea 

F : fine to coarse SAND and Sp | ! Gravel 

| fine to coarse GRAVEL, trace 8 IDO 22-26-30118/18! | 10.97 

| silt | | Pett . 36.6 
yd Bentonite 

; 11.58 wae Clay Seal 

38.0, | 
Jpass. 11.89 

| ps 39.0 

| D. Grout 

S| | f113| 9 [D0 | 33-46-67118/18 <4. (to bottom 

: | i | ! 4. of boring) 

| pT 
E ' | Brown, silty, fine to medium ons bY ! ——_ ( 

: | SAND, trace clay of oo, i : ie 

i | (Some stratification in strata) | 139 flo DO : 31-49-90 18/18 
| pt ! | 

fj 7 : _ 
' ~ | 82]i1 po | 17-27-55 18/18 

f | r —_ | 
53.0} | | | | 

5 
p | f7o]12 po | 52-118 12/12 

| | ; | | : 
3 | ' : 

i Very dense, brown, fine to SP - | | | | 

coarse SAND, trace to some SM | | | 

_ silt, trace clay ito | | : 

L SM | . 
f | 144/13 [D0 : 39-105 (12/12 

19.2) ee | P| 
i 63.0/ , Very dense, brown, fine to p_|100, | | ! 

| coarse gravelly, fine to Prk 3] 14 00 | 100/3" | 3/3 | 
| coarse SAND, trace silt 1 | ! 

f roa a | P| ; | 
67.0. | : | | 

_ CONTINUED _ : 

1 
Job No.___ 286085 ° Drewn __. J] §--- 

, ts Golder Associates rn”,



i COOR. N111215 ft. (N33899m) 

~  £2285495 ft. (£696621m) BORING LOG 641-112 SHEET__3. OF __23 

i; SURFACE ecev. L679./ ft. 511.9/7m PROJECT EXXON CRANDON TAL INGS DISPOSAI SYSTEM 

paTum _______ USGS MSL spate: startep___3/12/79 DATE comptetep — 2/13/79 

: ORILL RIG_..._Mobile B-61 SSO RILLING METHOD_____ Mud_Rotary 
= | 

DEPTH |, fe =| 8 GROUNDWATER 

: METER |™ DESCRIPTION o|> |e HAMMER | OBSERVATION 
FEET |¢ ce} 22) % BLOWS : art WELL 

| ° S| @}|z/*/(Note 1) Kins. 

[ Fao. | CONTINUED a 
67-0 . | 

| Very dense, brown, fine to | 

i | -coarse gravelly, fine to 195 | 

coarse SAND, trace silt 6415 D0 | 195/6" 6 /6 | 
13 TO | 

70. 
; END OF BORING 

i NOTES 

l. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

i falling 20". (All samples) 

. 2. Elevation of top of protector pipe, 1683.1 ft. (513.00m). | 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

i SRE aie | 7779 [a7] 7io7eo*T 
SEPT im 945]? | ee | 8 CP 

s DEPTH (ft) ] 31.0 | 29-1 =) 29-0 ~~ 29-9 TC CC 

i 786085 , ils 
Job No. Leyes 

Drawn 

p Scole__ | =9 Golder Associates Checked ___ 2



i COOR. N110780 ft. (N33766m 

-” £2285680 ft. (E696677m) BORING LOG _S41-J19 sneer 1 or 3 

patum —____USGS MSL patie starten 3/13/79 ss DATE COMPLETED 3/14/79 

f rit RigMobile B-61 soit ino MeTHop_____ Mud Rotary 

ty | | 8 - DEPTH | | <;5}_— | REMARKS 
o O i | 

; METER ® DESCRIPTION eo} > oe HAMMER REC. 

FEET | | ey, alzi a. cere. |. art 
© S| @12z/F |\(Note 1) tins.) 

i ~lo tS OPSOTI. and rooOtmat | | 

P05 | | a 
| po : : 
: | — 

j20| 1 oo} 8-7-13 | 9/19 
I 

f 9-12-19 | 12/1 

a : 

i 
i Compact to dense, red-brown, | —— : | 

| fine to coarse SAND, some ! 300, I1-6-3 | 7/18 

5 ! Silt, some fine to coarse SM — | . 

| gravel | : _ | : 

i | i | 
| 4100 | 6-12-15 | 9/18 

|| | 

| | | i | : | 

§ 5 00 10-15-21:12/18 

. 

| | 

_ a 
5 6 D0 | 16-26-35 /13/18 

8. 38 _ 
27.5 Very dense, brown to orange- | | 

; | brown, silty fine to coarse oN | 
| SAND, trace fine to coarse | : | 

| gravel 91] 7 (DO | 34-39-52 /18/18; 
5 9.91 oe oe | r | 

| CONTINUED | P| | , 

G - 

i Job No.7 86085 _ Drewn jg. —__ 

; scale "25" Golder Associates shecxee — ACL



COOR. N110780 ft. (N33766m 

- £2285680 ft. (£696677m) BORING LOG .G4leJls SHEET 2 of 3 

| i surFacE ELEV 1686.5 ft. (514.05m) proyect EXXON CRANDON 7 T 

patum _________ USGS MSL spate: startep 3/13/75 DATE COMPLETED 3/14/79 

j DRILL RIG_.___ Mobile B-61 pricing METHop___ Mud Rotary 

pEPTH nr 
= | z S —— . REMARKS 

i METER =| DESCRIB TION ol |e HAMMER | 
frrT ce} Eel) BO Marr 

. o S| a |z) 7! (Note 1) (ins.) 
| M1 | | | 

oop | CONTINUED | | | | 

32.5 P| | ! 
83 | po 

| AT | 
<8 b0 8§3-100/5" 11/11 

| : 

i 
100 " : | ) de 3) 9 DO 1000/3" 3/3 

| I — | | 
| | | : 

f : Very dense, brown to orange- : | ! : | 

: brown, silty fine to coarse om 118) —_ ! : 

: SAND, trace fine to coarse : Selo po. 1871/6" 6/6 | 

gravel | DO 181 /6" | 6/6 | : | 

i TO 
- — 

; pS oS po : ! 

- él po, 153/6" 6/6) 
| ! 

! <—- | 3 ! 

; Cobble noted at 40.0'-40.5' | S| Dt 
| : P| | 
| _ : 

poo} | 
p | =2'112 DO! 200/4" | 4/4 | 

| ae ’ 

| | ! | 

i ' P| 
! | | : | 

| fof 
f . | | : Z ft DO 00/4" | 4 A 

: | P| 
| | 

100 | ! 
4'114 po! 100/4" 4/4 | 

| | 4 | | 
| —————— OO 

j 20.13 | ee i | 

66.0] | | | P| ! 
CONTINUED | 

i Jop No.__/ 86085 __ . Orcwn __ jis 

; we oe: Golder Associates nrg



i COOR. N110780 ft. (N33766m) 3 3 

£2285680 ft. (£696677m) BORING LOG _G41-J19 SHEET 2 oF __2- 

f surrace ecev, 1686.5 ft. (514.05m) provect FYYON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _.____USGS MSL pate: starten 3/13/79 DATE CoMPLETED ——s/14//79 

; DRILL RIG ....__ Mobile B-6] = bRiLLING METHOD______ Mud Rotary 

| Bt, SAMPLES 
DEPTH eI <| 9 — ~_ : REMARKS 

a DESCRIPTION etre dt. | 

i METER |= co} 3 |e | “BLOWS nec 
FEET | : S$) 2/2 > rerem | “ATT 

2 =| @ 12) |(Note 1) fins. 
a | | | 

Boo ce 
i : Very dense, brown to orange- | | 

| brown, silty fine to coarse OM 200 | | ; | 

SAND, trace fine to coarse KS 15 \DO 100-100/2" 8/8 | 

; gravel ee 

| 
! 

5 
: | | 

| | 64116 | 0/6" | 6/6 | 

ah ae EEE 
75.5 

END OF BORING 

HOLE GROUTED AT COMPLETION 

i NOTES " 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

i | falling 20". (All samples) 

i 786085 Sawn. lS 
Job No. se 

Gwn YO 

| Scole Golder Associates Checked Leo 
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i COOR. N114755 ft. (N34977m) 

E2285965 ft. (E696764m) BORING LOG  G41-KL SHEET___|_ of __6 

i SURFACE ELEV. 1699.7 ft. 518.06m PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 4/3/79 spare compLetep 4/9/79 

i ORILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

DEPTH |, Hr 
S o| 2 GROUNDWATER 

i METER |. pesenen Sl oaye!.| “pows REC / OBSERVATION 
FEET 3 > g Zz | 2 | PER 6IN. ATT. WELL 

| © 5] @/]2)Fr |(Note 1) (ins. 

i 0.0 r ! 
_L, For soil stratigraphy, see pL 

/ © boring G41-K13A , ¥ 4/18/79 29.69 

i — — - = I/ 5 

36.58 - 

. 120.0 = [toot paiiner | 9/9 | 
| | 

Very dense, yellow-brown, | 

i fine to coarse SAND, trace 

' + silt, trace fine gravel, SM | 

trace clay | | : 

i Boulder noted at 125.0'-129.5' © | | 
: 

| 

| | 
: | ! 

9.47 8 | oo. Air | 

, 29.5 ! - | 2°DO Hammer 6/6_ 

i : 
" Very dense, red-brown, fine om | 

to coarse SAND, some silt, ! | | 

i trace fine gravel, trace clay | | ! 

| | 
i 

: LE a 
| f= | 3;D0} yah. 112/14 

| 

i 
44.50 ee | 

146.0 
CONTINUED 

Ty 
i 786085 

Spawn 7 

Job No. _-~=— = =~ ___ ra ——. 
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i COOR. N114755 ft. (N34977m) 
: 

/ £2285965 ft. (£696764m) BORING LOG G41-K13 | SHEET__& or __O 

i SURFACE ELEV. 1099.7 ft. 518.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM ____USGS_ MSL spate starten 4/3/79 Ss parE. COMPLETED 4/9/79 

i DRILL RIG___schramm Rotadrill _ DRILLING METHOD. Mud Rotary 

oer |, FT: 
5 s| 8 GROUNDWATER 

i METER . DESCRIPTION o| > o HAMMER lace OBSERVATION 

FEET | ce} (2) Ee] cceem ArT. WELL 
® >| 7} 71] 7 | (Note 1) ins 

i aa_50 CONTINUED S| | 

1 ! | Air 
4 |D0 | Hammer | 6/6 

. <p fT 

Very dense, red-brown, fine ! 

| to coarse SAND, some silt, SM | 

i | trace fine gravel, trace clay | | 

| P| 
i | | _ F | 

: : - po 
| | | 

i | S| a 
. 

| 

| | 
| 

| ft 

i | | p= [5 00) ammer 112/12 

| | | | 

| | | | | 
| | | 

i | : po 
| 

51.05 | | 

i 167.5] | | 

| | P| 
[ Very dense, brown, fine GP | | 

gravelly, fine to coarse cm |- [| 6 00) watt, 10/12 
SAND, some silt, occasional | 

: cobbles 
| | 

i; : | | 700) Hamner 0/0 | 
r 55.17 Le ee 

5 18) 0 CONTINUED p 

Job No.2 86089 
° Drawn —_jis 

Sie dts: Golder Associates nneg. DBE 
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i COOR. N114755 ft. (N34977m) 

£2285965 ft. (£696764m) BORING LOG 641-k13 SHEET_3 oF __6 

i SURFACE ELEV. (099.7 ft. (518.06M) proyect EXX RAM | T 

patum ________ USGS MSL so pate: startep 4/3/79 DATE COMPLETED __4/9/79 

i DRILL RIG Schramm Rotadrill _ pricLinc meTHOD____Mud Rotary 

DEPTH Y_ ar 
S o | 2 GROUNDWATER 

i METER |® DESCRIPTION oc} > 1s HAMMER | OBSERVATION 
FEET og w| 2 z | 8 Lane art WELL 

3 >| 2771") (Note | ins. 

| CONTINUED P| 
i 55.17, _ 

181.0, 

i | Very dense, brown, fine 

aravelly, fine to coarse SAND, GP 
i some silt, occasional cobbles GM 

i 57.91 | | 
190.0 | 

i Very dense, yellow-brown, | po : | 

F 4 AND, son ! +} . . | ve to coarse § some SMT | 2 (D0 | isthe 12/12 

| P| — 
i 59.44 | | | | 

195.0 | | | | 
. | 

| 
| 

| Very dense, brown, fine to W- | | 

i coarse SAND, some fine gravel, §M | 

| trace silt 
| 

i | [em ier Ta 
; Ty 

| . | | 

10.0 |  — | 
i Very dense, brown, fine to cM | Air | 

medium SAND and SILT 10/DO0| Hammer | 6/6 
- | 

i 65.53 oe | 
215.0 . . | CONTINUED | 

i ___/86085 ’ Drawn __jls — 

fe NO ee | Golder Associates Necnee. Bae 
Scale OS Checkec



i R d ; 3/ /™ 

i SURFACE ELeV. 1699.7 ft. 06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

paTum _____USGS_ MSL (DATE STARTED 4/3/79 DATE COMPLETED ——4/9//9 

i DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotary 

3 
DEPTH is “ 8 ! GROUNDWATER 
METER | DESCRIPTION el \ |e HANMER | OBSERVATION 

FEET | é e{ Ee) e) ee 0 art WELL 
iG >| @/]2)°r | (Note 1) j(ins. | 
‘ | 

i 65.53 CONTINUED p 

215.0 Very dense, brown fine to SM - “oT 

i | medium SAND and SILT | > | 

66.45) _ __ | h 
218.0 “ 

i | Very dense, brown, fine to a 

| medium SAND, trace silt ISP . 

| | SM b Grout 

| - (to surface) 

i | | 1. | @ 
| | 18 
| | ! Qe 

! tS 

i f= P00} eho, 16/12) 1 3 
| : i | ! ho 
: | i | | ye 

| : | | eae 
i | | | ie a 

69.50 eee Ce | | | thes 

228.0 : | : : io a 

i |g 
: | 190 
| | , ” 

i | Air | f N ‘ 

: : 12 |D0 | Hammer | 6/6); 4 
Very dense, red-brown, | br 
silty fine to coarse SAND, SM A 

i trace to some fine gravel : | - 

| | at 72.39 

; : | | ++| | Bentonite ~~" ’ 
| : vat | Clay Seal : 

| | 240 .¢ 
i | | » Pea 

| | a Gravel 
40 _ : Le | --— 

i 243.0 | CONTINUED 

CONTINUED | Po 

5 
| 
| 

i 726085 ' Drawn ___jJ1S 

Ts Golder Associates nr 27 
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i COOR. N114755 ft. (N34977m) 
_ SHEET ___2 OF_O__ | £2285965 ft. (£696764m) BORING LOG  G41-k13 

i suRFACE ELEV. 1699.7 ft. (918.06) provect RANDON TA p TEM 

patum ____USGS_ MSL so patie startep 4/3/79 DATE COMPLETED __ 4/9/79 

i DRILL RIG_.Schramm Rotadril] _ prictinc MeETHOD___Mud_ Rotary 

DEPTH |, 3l. : 
; S nESCRIPTION s| 8 GROUNDWATER 

METER | - el>|¢ HAMMER | OBSERVATION 
FEET g el EEE) ctr NO TATT WELL 

o >| @]2/)/"r /(Note 1) (ins. 
3 , 

; | CONTINUED | | CONTINUED 
4.07 aS ee | | | 

7 Very dense, red-brown, 3 | Tr y9/y 01° 

i | silty fine to coarse SAND, sy f3 D0 | Hamm f | 

! trace to some fine gravel | 2 

i 247.5 \ ‘Pea 
i | Gravel 

i; org | 
, | ar 

Very dense, brown, fine to | | | ig | 

i coarse SAND, some fine gravel, SM , ok 

trace silt, trace clay | — Ge Pag) 
| PA io 

) p= (14 100 Hammer NEES 

E P| aie 
- S| 

| S| pe 
: | po | Pe) | 
| : . | | | 79.25 

: PS 260.0 
| 

|e i— 

i 78.86 Oe | | I at 

262.0 
= 

| ak, gravel 
6 iO 

15 |D0 ne g Soe 
E Very dense, brown, fine to fo | Hammer | 18/1 oo {Os 

| coarse SAND, trace silt, SM | ofS 
bok a 

trace clay lo ™ | oF 

i 
ae SS 

° a p2? 82.30 

E cho oo 270. 
0608 

82.9] | oe 

272.0 , : (to prave 

i Greenish-gray, highly Air ! o porrom 
weathered metavolcanic 16|DO{} Hammer 6/6. of boring) 

TUFF <-_ f| fd | 
| 

E 84.43 ee 

277.0 
; CONTINUED 

786085 . brown gS 
Jop No 7st Golder Associates sn a 

. Scale 
Checked



i COOR. N114755 ft. (N34977m) 
6 6 

£2285965 ft. (£696764m) BORING LOG —G41-Ki2 SHEET __O__ OF _ 

i surrace eLey 1699-7 ft. (518.06m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM —____ USGS MSL ===s«éDATE: «STARTED 4/3/19 DATE COMPLETED ——4/9/79 

; DRILL RIG Schramm Rotadril] DRILLING METHOD Mud Rotar 

DEPTH 5 | = S GROUNDWATER 

F METER j- DESCRIPTION o| >| ¢& HAMMER | OBSERVATION 

FEET 3 “ g Z a DER GIN. Zar WELL 

ib 5} @}2 1° |(Note 1) (ins. 

| 277.0 - | : 
i | | Drill | | : 

| Greenish-gray, highly | -| -[Cuttings | - | 

weathered metavolcanic TUFF ! | 

: | 
| 

Bo iscs | || 
285.0 

i END OF BORING 

i NOTES + 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. 

i (Al1 samples) 

>. Elevation of top of protector pipe, 1702.9 ft. (519.05m). 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

DEPTH (m) 129.69. 1.32.06 | 32.00 | 32.28 | 32.89 [| 32.28 | 32.89 | 

i *Pump Test and Recovery Period Between these Dates. For Pump 

Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i 786085 . Drewn —___] 1S ___ 
Job No, SS Golder Associates Ge 

' Scole 7} =5 
Checked



i COOR. N114770 ft. (N34982m) 
_ 

£2285955 ft. (E696760m) BORING LOG —G4l-Kl3A sHEET 1 of 2 

E SURFACE ELEV1699.9 ft. (518.12m) proyect___ EXXON CRANDON TAT INGS DISPOSAL SYSTEM , 

paTUM .._USGS MSL spate: startep 3/28/79 Ss pare compLeTep 3/31/79 

i DRILL RIG_..ochramm Rotadrill  pritLinc METHOD______ Mud Rotary 
. 

| 

DEPTH | 5 “| 8 GROUNDATER 
a DESCRIPTION ol~ |e HAMMER OBSERVATION 

METER | » o| >]. | 
Bese qe 

| wn > m z - \ . 
\ 2 

ST OO eee 

0.9 1 Joo} RIF 18/18 
Hammer 

i | a 

Air | : [EB Bie are 
Dense to very dense, red- | 

; brown, fine to coarse SAND, cM 

| some fine to coarse gravel, ! ty 371A 

some silt, trace clay 3 DO, Harmer | le/1¢ 
| | 

f Boulders noted at: | —_ | | 
| 22.5'-25.0' ! — | | 

25.0'-26.0' : p P| 

i | 4 (D0, Alr 6/18 
: {| Hammer_! 
| | i \ 

i | P| P| 
| | f ee | 

| | Air | 
| 5 DO} Hammer | 2/6 

E : — | 
| | | 

: L | 

Vo pod 
| Po. | 

7.92] ee | | Jamme | 
F 5. U | 6 (DO | 6 9 

/ 
Very dense, brown, fine to SM . | | 

i coarse SAND, some fine 5 ar ! 
gravel, some silt, trace a= EO eS 
clay, occasional cobbles 

i and boulders | 

| | a | : 
ir | 

4 8 iDO| Hammer | 4/4 | 
i 

; | |. 

13} | LL : 
36.5 CONTINUED : 

: Job No. —— Sepeo— Golder Associates "7 a 
Scole___ | =2 Checked



i COOR. NI14770 ft. (N34982m 
F2285955 ft. (E£696760m) BORING LOG G41 -K132 SHEET C OF __2 

; SURFACE ELEV. 1699.9 ft. 518.) PROJECT FYXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS M DATE STARTED 3/28/79 Ss «DATE ~COMPLETED 3/31/79 

DRILL RIG .ochramm Rotadrill _ prittinc METHOp______Mud_ Rotary 

i a]: 
venir 5 =| 2 GROUNDWATER 
METER : DESCRIPTION ol x] HAMMER le OBSERVATION 

Pe: SL EPE |g) feta Me WELL 
| @ >| @}]21]°F | (Note 1) [lins. 

5 1.13. | CONTINUED | | 

| 
| | 

- | P| 
E | Air | 

| 9 iDO0 | Hammer; 0/3 
— nn as es oe 

‘Tan 
! Very dense, brown, fine to | | 

i | | coarse SAND, some fine cM | | 

| | gravel, some silt, trace | | | iy | | 

clay, occasional cobbles and 10 DO Harmer | 3/3_ | 

. | | doulders | — | 

: Boulder noted at 42.5'-44.5°' | i | hiy ! | 

| 11 ;DO | Hammer_| 3/3 | 

S| — 
| | - P| ! | 

. 16.76 | 1200) Wear | 7 ,| 
=a a 1, Hammer | 7/7 

i | Hard, red-brown SILT, trace ML a 

lay and fine gravel | 

17.54 | oo © ore 7 | 
57.5 | | | | 

| i Air | | 

i | 13 DO} Hammer | 6/6 | 

Very dense, brown, fine <a PT | i” 

! to coarse SAND, some fine ey | | 

f | gravel,, some clay, trace silt : 

Air 

[ aA he Hanmer _|_2/2 
nid | 

0 | 

P CONTINUED | 

| 

f Job No. 230085 
. Drawn iis _ 

) Scole__| => Golder Associates Checked Aco 

I



E COOR. N114770 ft. (N34982m) | - 

52285955 ft. (£696760m) BORING LOG G41:K13A SHEET ___>_ oF __> 

surrace ELev 1699.9 ft. (518.12) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum —____USGS_ MSL aT startep 3/28/79 spare compnetep —3/31/79 

DRILL RIG___ochramm Rotadrill DRILLING mETHOD_______Mud Rotary _ | 

lin, zs Spoinowsk 
VETER a DESCRIPTION cl fle WAMMER | OBSERVATION 

ie 7p PF Note | ins. 

20.12 CONTINUED | | | | 

i 66.0 | Very dense, brown, fine | : | ! 

| to coarse SAND, some fine cM | | 

: gravel, some clay, trace ! | 

| silt, occasional cobbles | Air 

21,3 _ - 15 IDO.| Hammer | 4/4 

70.0 , 
| Very dense, brown, fine GM 

| GRAVEL and fine to coarse 
| SAND, some silt 

| bi 
i; 22.86 | 16 D0. | Hammer 6/6 | 

75.0 rs | 

| ! _ | 

i i 
| Very dense, green-gray, fine | | | i 

to coarse gravelly, fine to ! i} ALY | 

; | | coarse SAND, trace silt, > 17.100 |_Hammer_| 0/2 | 

trace clay, occasional | bo | | | 

| | cobbles | | | 
Do | | 

i 7 | po | 
| i! | | 

| | 18 D0 Hammer | 7/7 | 
A 

Pt | 

| | 

26.67) ) 
| 

By. | 
Aj 

5 | fe _|19 0 Hammer | 6/6. 

' Very dense, red-brown to | | | | 

{ | brown, fine to coarse SAND, cM | 

some silt, some fine gravel, 

occasional cobbles 

i 29.87 Le ee | | 

0 
: 

| 5 CONTINUED 

, | | 

| 5 No, 28608) : D __jis 

| TT Golder Associates ee |B 
| Scale ___L =) 

Checked



, COOR. N114770 ft. (N34982m) ; 

E2285955 ft. (E696760m) BORING LOG G41-K13A SHEET ___4 OF 2 

surFace ELev, [699.9 ft. (518.12m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i paTuM _.._USGS_ MSL spate: starten 3/28/79 Ss pare compierep ——3/31//9 

ORILL RIG___ochramm Rotadrill _ priiLine meTHop___Mud_ Rotary 

i 3 
sent : =| 8 GROUNDWATER 
METER ls DESCRIPTION ol xl¢e HAMMER | OBSERVATION 

| 5S} @/]2{*{(Note 1) (ins. 

: | nO NEON OT ar UO, 

| | | '< § Grout 
, oO: | 21 bo AG A (to surface). 

i 21 0 | Hbther [18/18/4 
Very dense, red-brown to | a! 

brown, fine to coarse SAND, SM a) 31.55 

, some silt, some fine gravel, = On. Sentonit 103 

occasional cobbles ly 2 Clay Seal 
++ 22.16 

= —: Pea 105. 

| | ee = Gravel 

| | eo ® 933,10 4/18/79 

| : io Q 

33.99 eee i 2 ! : iat — 7 tT 

i Wes ! | | Pig | 

) | _ ! i? 199 Pea Gravel 
! i | : ss 

| | P| | Ci 
i | Very dense, brown, fine to Sp | | | | ms 

| , coarse SAND, trace fine SM ! ' a] 

| gravel, trace silt 23 | 5 | P- j— 
| 9 | )- [23 00 | pammer | 18/18 | 

f Boulder noted at 120.0'-121.5' | < oe 
; 36.36 

| | ee : 119. 

37.24] | | 72". = Note e 
122.2 

i END OF BORING 

F NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. (All samples) 

i 2. Permeability test was falling head test with water level at top of casing 

at beginning of test. See page 5 for permeability test number |. 

250055 | . Drown ___ ils 

i Nop NOs Golder Associates "Be 
Scale. | =2 

Checked



i COOR. NIT4770 ft. (N34982m)_ | 
F2285955 ft. (£696760m) BORING LOG G41-K13A SHEET___9 OF __D 

i SURFACE etey 1699.9 ft. 518.1 2m PROJECT KX CRANDON TA E __ 

DATUM ___ USGS MSL__ sae: startep ___ 3/28/79 __ pate COMPLETED 3/31/79 

DRILL RIGochramm Rotadrill _ DRILLING METHOD Mud Rotar oo 

i NOTES (continued) 

PERMEABILITY TEST NUMBER 1 
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. 

E 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 1.46 

1.0 0.13 25.0 ].67 

; 2.0 0.21 30.0 1.83 

5.0 0.46 35.0 1.96 

| 10.0 0.79 40.0 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 Below Ground Surface. 

i 

5 DEPTH (£t. 

*Pump Test and Recovery Period Between these Dates. For Pump 

5 Test Data, Refer to PUMP TEST AND ANALYSIS, Project Report No. 4. 

i Job No.___/86085____ 
Drown ___j1s 

woe Golder Associates ~nnce A



i COOR. N114850 ft. (N35007m) > 
- £2286070 ft. (£696795m) BORING LOG 41-4138 sHeeT 1 of _* 

SURFACE ELEVI696.8 ft. (517.20m)_ provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum ______USGS_ MSL pate: startep 3/28/79 spare compLterep _ 3/28/79 

DRILL RIG_—__CME 45 DRILLING METHOD Solid Stem Auger 

. oom are peri <1 5 GROUNDWATER 
METER |@ DESCRIPTION ° ~ c HAMMER | OBSERVATION 

Boe: S| VEE) Seth %er) MeL 
| ° >| @}2z {Fr |(Note 1) fins. (Note 2) 

5.03, | Topsoil and rootnat Ppp te 
7 | | | ! 

| ' Compact, light brown, fine ML PP i - Grout 

i | to coarse sandy SILT, trace SM A : 

clay 27] 2 00 | 6-12-15 |18/18") & 
4) © 2.1 

i 
a4! = 7.Q 

2.74 a o Bentonite 
: ee ee _ oT 

9.0 Compact to stiff, red-brown CL . +t Clay Seal 3.0 

a | SILT, trace fine to medium mac 22. 3:00; 4-5-15 |12/18-5 8 ome) 

| sand, trace clay | — Cen 
3. 66 |  1™> Pea 

i - 12.0 . 132) | | Gravel 

| P PBN Pel! 
Very dense, red-brown, fine | —— ; | 4.9/7 
to coarse SAND, some fine to ran 4 20 20-32-LY2 10/14 se 15.0 

; coarse gravel, some silt, | Py ! | ga Pea 
| trace clay ! , | Poe Gravel 

fod oe eS 
i 5 ad | jf 6} 5 90 100/6" | 6/6 |. A (Note 4) 

; 20.0 END OF BORING 

NOTES 
| 1. Standard Penetration Test - Driving 2" 0.0. sampler wicn 140 lo. hanmer 

: freely falling 30". (All samples) 
2. Elevation of top of protector pipe, 1698.8 ft. (517.79m). 
3. Encountered boulder at 18.0'. Moved 10' and started new hole 

i (Coordinates as given on log heading). 
4. PERMEABILITY TEST NUMBER | 

Advanced hole to 19.5' using solid stem auger. 
Drove 4" casing from 19.5' to 20.5', leaving top of casing 5.0' 

i above ground. 
Cleaned hole to 20.0' (0.5' above bottom of casing) with water. 
Performed falling head permeability test. 

i 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 ® Drawn ___ JIS 

i Job No —a5t Golder Associates ~pecwet LB 
Scale Checkes



a COOR. N114850 ft. (N35007m) 
£2286070 ft. (£696795m) BORING LOG _G41-K138 SHEET oF 6 _ 

syreace evev 1696-8 ft. (517.20M) ppojecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

a satum —_USGS MSL opti starten 3/28/79 Ss sate compLetep__3/28//9 

ORILL aig_____-ME 49 LNG MeTHoD___ sO lid Stem Auger _ 

i 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. : 

DATE Wiis lyse Payiyvet CCC | | 

DEPTH RD LLDRY | pry | bry |} | 

i Se ey pry ry | 

| 

Job No._286085 
. Drown —_vef 

i scale 1'=5: Golder Associates ~necked LEE



i COOR. N112155 ft. (N34185m) | : 

E2286325 ft. (E696873m) BORING LOG G4L-klZ SHEET! OF _S 

SURFACE ELEV. 1688.7 ft. (514./2m) prRovect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum _______ USGS MSL pate: starteo 3/9/79 DATE COMPLETED 3/12/79 

orice Rig CME-75 omit inG METHOD Mud Rotary 

THT =] , DEPTH SI <| 9 . _e | REMARKS 

METER a DESCRIPTION eC ~ c | HAMMER = 

oO S| =2}z/)/+/(Note 1) (ins. 

—_. Loose, dark brown SILT, some yo! Inn | 1-1-8) 18/1 al 

i : || medium to coarse gravel, trace - pe | 1-1-8 fess 

10.15 |. fine sand, trace organic matter; 7 ho | | 

ON ) | | | 
: | | 
i | 

i | |g! 2 DO | 5-4-5 18/18 

a | : 

| Loose to compact, brown to | | | 

i | red-brown, fine to coarse om 1313 D0) 8-9-4 /18/18) 

: | SAND, some fine to coarse a _ I 
: : gravel, trace to some silt : | : ! | 

| | : bg 40) 5-4-5 (18/18, 

i : | || a 

od ! i ! ! 

a | | _— | | 
- : 5 00 8-7-10 18/18 

| | | 

| | ! 
| | . | 

i ! ! 6 D0; 9-10-12 ,15/18 
: | ! ! 

: | | i 

8.381 | _ po 
TT) 7180 i 

a 27.5 Very dense, red-brown to brown, | | ! | 

. fine to coarse SAND, some fine ‘SPA 7 a0 50-100/5'| 9 TT 

| to coarse gravel, trace silt. ({S pt 7 . / / | 

: frequent cobbles and boulders | 7 

| | Boulders noted at 31.0'-32.0' | | 

i ! and 34.0'-37.5' | | 
; | | | | | ! 

isd | L po 
i 5 | | 

| CONTINUED | | 

CS /__/86085 . Drown __ jis 

a oe Teg! Golder Associates snoeueg FEB



i COOR. NI12155 ft. (N34185m) 5 3 
F2286325 ft. (£696873m) BORING LOG G4al:KiZ SHEET__¢ OF __2 

sureace eLev 1688.7 ft. (514.72m) provect_____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSI DATE STARTED 3/9/79 DATE COMPLETED 12/79 

DRILL RIG______CME-/5 ==: DRILLING METHOD______ Mud Rotary 

i DEPTR 2 IE EMARKS 
METER a DESCRIPTION | 2 ~ or HAMMER REC. 

i FEET | 3) e/ 2 |2/E  ccrem 7a 5 Sj} @|z{+r/(Note 1) fins. } 

a 10.82. | CONTINUED So | | | 
E 35.5 OO | | | | 

| | | : 
[ - | he? | | 
aa 76 | 

4p [9 oo e127 | ATI 

| | __ 
| Very dense, red-brown to brown, | | 36 {10 ‘D0 | 26-60 | 4/12 

| fine to coarse SAND, some fine (SP rr | : 

| to coarse gravel, trace silt, °SM — | | 

i | frequent cobbles and boulders | | : : ! 

: | 150} | | | 
| Boulders noted at 34.0'-37.5', | AAT 00 50/4" _| as 

i 56.0'-57.0' and 59.0'-62.5' nen | 
: a : ! 

: | Py | ! 
| / 00; | : 

| al : _ 
| <The tbo 110-90/5", 8/11, 

: Tp | | | 

, P| 
| | | : ! 

| | Oo! i 
| 

| | | 

: | P| 
| 200 | | | 

i IZ ! 
19.8] ee ao , | 

5. 
! 

; 69.0 CONTINUED ; 

7 | 
po | ! | pe 

- 
| 

_ 
| 

: Drown __ Jd S 

i ict No Golder Associates pg 
SO em



§ COOR. N112155 ft. (N34185m) 3 

£2286325 ft. (E696873m) BORING. LOG 641-Kl SHEET > or 3 _ 

surrace eLev. 1688.7 ft. (514.72m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

; patum ________USGS_ MSL so pate startED __3/9//9 DATE COMPLETED ___3/1¢//9 

DRILL RIG_________CME-75 ————CO RING METHOD _____ Mud Rotary 

i DEPTH | | | 2 - SAMPLES | 
6) a| 8 ) . | REMARKS 

METER 2 | DESCRIPTION ° ~ « | HAMMER lec 

f FEET | ce} 2|s ‘| BeOS art 
Oo >| @}2]Fr |(Note 1) [ins. : 

5a CONTINUED | P| 
i 65.0 7 OT _ | : 

| / | ! | 7 
| | Very dense, red-brown to brown,’ | | | 

i | fine to coarse SAND, some fine {SP 200 | ; 

| to coarse gravel, trace silt, |SM4 3]15 PO 200/3" | 1/3 , 
numerous cobbles and boulders SUUTTEE GEE SESE SSRN 

i: — 
| 130 | | 

F ! | 516 0 | 7150/5" | 5/5 

: a — 

7 sop oe 
Boe | eg ee eS 

79.3 END OF BORING 
i HOLE GROUTED AT COMPLETION 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

5 falling 30". (All samples) 

Job No.__/86085 Drewn_ jls 

E Scale 1'=5' Golder Associates Checkec Ace. __



a COOR. N109385 ft. (N33341m) | 
£2286215 ft. (£696840m) BORING LOG _G41-K21_ sHeeT___ | of _ 3 | 

I surrace eLev. 1673.7 ft. (510.13) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _________USGS_ MSL sopate starteo U/14/79 pate compreten___L/ 19/79 

DRILL RIG Joy 128 DRILLING METHOD. Mud Rotary 

DEPTH | 6 s| 8 REMARKS 
a DESCRIPTION olile | 

, eS: SLE] Ey) “atows reo 
FEET E =| G]2)/2) perew. | “ATT 

GB S| @]}zj/* (Note 1) [ins.) 

0.0) | | | ! | 
| Compact, brown, fine to coarse fg | | 
: SAND, some silt, trace clay, SM 1 AS | - a . 
! trace organics, boulders on , | : 

F | surface | ! ! 
1.521 | | | 

«0 200) 7-7-7 |18/18 

; | : 

Compact, brown, fine to coarse | | 
i SAND, some silt, trace to ISM , | | 

some fine gravel, frequent | 15 | 300. 8-8-7 15/18 
| cobbles | . ——— 

S| —_ 
£ | Cobble noted at 17.0'-17.5' | _ i ! 

EE 
: ) | : | ) 

i : 400) 4-3-4 118/18 
5.33 : a ! | 

i 17.51 : 

i 5 DO | 18-22-21 18/18 : 
Very dense, brown to light | a | ! 
brown, fine to coarse SAND, SP- | | | 
some fine to coarse gravel, | 62 | | 

i | trace to some silt, frequent ISM trot ; | 

cobbles 4A | 6 DO 12-62-100/4%16/16 
i Boulders noted at 18.0'-19.0' | | | 

: and 26.5'-30.0' | | | 
97 | | 
571 7 DO 93-104/3"! 38/9 

i A 
9.7 ee | 

i ___186085 _ \ Drown —___jls 
wole sh Golder Associates showed ERE



i COOR. N109385 ft. (N33341m) 
£2286215 ft. (£696840m) BORING LOG _641-K2] SHEET of _3 

i surrace ELEV. 1673.7 ft. (510.13M) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _...____USGS MSL pate startep 11/14/79 pate compreteo — 1/15/79 

DRILL RIG Joy 12B DRILLING METHOD Mud Rotar 

i ar 
DEPTH |6 tats REMARKS 

a DESCRIPTION atlf< 
METER |, Gl eie| | “stows REC 
FEET eT aL Ele) per en. art. 

| ° -{ 712)" | (Note 1) Kins. 

32.0) oO | | | 
| Very dense, brown to light 206] | 100! | 

i | | brown, fine to coarse SAND, sP-8"| 8 IDO 50-106-2"|14/14 | 
some fine to coarse gravel, / 
trace to some silt, frequent SM mf] | | 

i 11.43 cobbles | 

37.5 71 

|" 71-100/5" HAN 

i oe 
| P| 

| see low | | 
| 10 DO} 100/0" | 0/0 | 

Very dense, brown to light SP | 
i brown, fine to coarse SAND, to | 

trace to some fine to coarse iP 
gravel, trace silt, frequent | SM | 

i cobbles | 1.10 | 
2" 111 DO | 7110/5" 0/5 | 

foro... 
i Cobbles and boulders noted at: T HVE D0 106/1" | O/1 | 

45.0'-45.5' | 

46.0'-46.5' 50 

47.5'-48.5' 6" 2 DO; 1150/6" 3/6 
51.0'-51.5' A re, SS a A 
59.7'-60.5' 

5 
35 

i A 3 {13 DO 135/3 0/3 

19.20 ee 

i ) CONTINUED : 

i 786085 ‘ Drawn jis 
Job No. ———-- = Sie 5 Golder Associates sneoked MLE



; COOR. N109385 ft. (N33341m) 

F2286215 ft. (£696840m) BORING LOG _641-k21 SHEET__ 3 oF_3_ 

. SURFACE cerey 1673.7 ft. (510.13M) peo jeer EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 11/14/79 DATE ComPLETED ____I 1/15/79 

DRILL RIG Joy 12B DRILLING METHOD __ Mud Rotary 

i Br 
DEPTH |6 a| 8 REMARKS 
METER = DESCRIPTION eC ~ c | HAMMER nee 

Per: S]E[E)E) feta 
|° >} 7771/5 | (Note 1) Ilins. | 

i 19.29 CONTINUED pe i 

63.0 ae Po | 
| | | | | 

. | 
| ! 

i Very dense, brown to light <p [16314 D0 | 44-71-90) 7/1 
brown, fine to coarse SAND, to 

trace to some fine to coarse Isp. 

; gravel, trace silt, occasional (1210 

cobbles | flo" {15 [po 1110-100/4"_ 9/10 
— {| | | | 

i | 
i | 100 | 

. B ' . NIE { 

23.1] | Fo po D0 102-12 | 

° END OF BORING 

; HOLE GROUTED AT COMPLETION | 

i NOTES - 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 
i falling 24". (Samples 2 - 16) 

: | . 

i 736085 71s 
Job No. * Drawn —W YY 

= 
a secs Golder Associates nnned EER



i COOR. N109730 ft. (N33446m) GA1-K21A SHEET 1 or 9 

-2985890 ft. (£696742m) BORING LOG =~” —— F = 
; surrace ELEV. 1680.4 ft. (512.1/m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 5/18/81 nare COMPLETED 0/26/81 

: DRILL RIG Schramm Rotadril] T64HP priting meTHop___Mud Rotary 

ar 
DEPTH S “| & = REMARKS 

METER |& DESCRIPTION a |< | manner |__ 

Bre: E] E/E 2) EN me 
5 SB} a|2) 5) 

f 0.0 | | | 

| | ! 
| | | | 

pS ae | | | 

i | | 

ile han 
i 

| Hamme 18/18 

; pL | Tr | 

| DO. Hammer 118/18 
| P| : 

i | P| Ps 
Compact to very dense, brown, : a | : 

silty fine to coarse SAND, | a ! | 

i some fine to coarse gravel, SM | | | 

trace clay to fine to coarse | | | | 

gravelly fine to coarse SAND, | | ! 

some silt, occasional to | 

i frequent cobbles | | 

= | 3/00) Hanne i 3 D0 Hammer [18/18 

| 
i nT¥ 

= | aloo! wanmer_| 8/16 

i 11.13 Se 

: 26.5) | CONTINUED S| : | 

E 786085 SKB 
Job No. == -> = Drown SND 

wegen = 5h Golder Associates rT:



i COOR. N109730 ft. (N33446m) 9 Q 

£2285890 ft. (£696742m) BORING LOG Sfl-Kela SHEET“ OF _7__ 

Bj | svrrsce eve 1080.4 fe (512. 17m) ppoyect EXON CRANDON TAILINGS DISPOSAL SYSTEM | 
patum USGS MSL opie star ten 2/18/81 ate compceteo___-/ 26/8) 

j DRILL rig Schramm Rotadrill T64HP pricting meTHop___Mud Rotary 

DEPTH | g = | —_ saris ae MARKS 
a DESCRIPTION ey & : 

METER |. . o|~é |e HAMMER 

Pope: | E|E ge SER mr 
n a) co z - | 

—— . 

i 11.13) CONTINUED P| P| | | 
st pp 

| S| po : 
i | Air | : 

|__| \ Hammer | 

. |- | 5 p0|* 14/14. 

Compact to very dense, brown, ! 

silty fine to coarse SAND, | | 

i some fine to coarse gravel, OM i | 

trace clay to fine to coarse , | | : 

gravelly fine to coarse SAND, | | | | | | 

i some silt, occasional to —— | | 

frequent cobbles P| | | 
_ i c7Air | | 

| ____\ Hammer _ ! 

i / [-|6po\% 8/13, 
: 3 | | 

| || po 
. | po 

| 

16.76; | | | ! 

i 55.0 | | 

S 

Very dense, multi-colored to [a |bo} Hamner | 

dark brown, fine to coarse ! Hammer {15/18 

i SAND, trace fine to coarse Sp 

gravel, trace silt to fine to 
coarse gravelly fine to coarse 

i SAND, occasional to frequent 

cobbles 

Bind) 
J | | 

F CONTINUED ~ : 

E Job No, 786085 | ~ SKB 
scale = 2 Golder Associates wn RB



: COOR. N109730 ft. (N33446m) _ cuceT 3 or 3 
2795800 fe. (E696742m) BORING LOG SELKUA F§_—<— 

i suRFACE ELEV. 1680.4 ft. (512.1/7m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL sépatee startep 2/18/81 ae compLeten 2/26/81 

E DRILL RIG Schramm Rotadrill T64HP prgitLing METHOD Mud Rotary 

ZT DEPTH 5 s g REMARKS 

f METER |@ DESCRIPTION ol~le HAMMER | 

q Woops tl wl (REC. 

FEET |g ;E]Pg Gen 
| ro | ! 

i 21.03 CONTINUED a a | | | | 

58.0 a pp 
. 

Air | : 

| _\ Hammer i 

| - | 8 ipo, 14/14 

: | 
| 

i 
| & | Air | 

. ! 9 D0 Hammer 24/24 
| _ | 

! bo | 

E | | 
: | | 

; 
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 | | 

i cobbles | Aiy 

|= [1000| Kammer 20/20 

i Loe 11/DO! Hammer {18/18 | 

i 31.70 oo oo 

104.9 CONTINUED | S| 

i Job No. ——LEG0Go Golder Associates Drawn —__3 8 
Scale_1 = 9 

Checked MRB



i COOR. N109730 ft. (N33446m) 541 -K21A sueet_ 4 oF 9 
52285890 ft. (E696742m) BORING LOG =~ OF 

[ surrace eLey 1680.4 ft. (512.17m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

parum USGS MSL ope: star tep 9/18/81 Ss TEE COMPLETED 0/26/81 

F DRILL RIG ochramm Rotadrill T64HP oritting METHOD Mud Rotary 

DEPTH | Z| 5 oe MARKS 
METER | DESCRIPTION 0 |e HAMMER |_| 

i Feet |¢ c| 2 | w BLOWS PEt 
x > Q Ss > | PER 6I1N. 

on S| ma yYZzi ry | | 

i 3] aol | CONTINUED S| | P| 
104.0] oe — ! | 

| Very dense, multi-colored to | ! | | 

dark brown, fine to coarse fo | ! 
SAND, trace fine to coarse SP | | | 
gravel, trace silt to fine to | 

i coarse gravelly fine to coarse | 

SAND, occasional to frequent : 

cobbies =i loo | warmer | 18/16 
; | 

| - Po 
35.05 oe — | | 

Bbsec- an - po : 
| L | P| 

. | Ly p | 
| po 

| P| pO 
| ir | 
| 13 [D0 | Hammer {18/18 

| | 

i ! 
| 

| 

i Very dense, red-brown, silty 
fine to coarse SAND, some fine 
to coarse gravel, trace clay M 

to fine to coarse SAND, some | 

i silt, trace fine to coarse 

ravel, trace clay, occasional ha Aire esis. 
v obbles y Shia 50 | Hammer 8/18 

Bobs) 
139.0) | CONTINUED S| 

i 786085 . Draw SKB 
Job No. +s 

rown 2 AD 

Seale l= 5! Golder Associates checked __ RB



COOR. N109730 ft. (N33446m) G41-K21A SHEET 5 _ or _9 

77985890 fr. (£696742m) BORING LOG ——~— —— Ff = 

i SURFACE ELey 1680.4 ft. -(512.17m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum ___USGS MSL__ sate startep__2/18/81 ae COMPLETED —_2/ 26/8! 

i DRILL Rigschramm Rotadrill T64HP_ pricing meTHop____Mud_ Rotary 

DEPTH 5 z o | REMARKS 

r DESCRIPTION . 
METER _ ol> c HAMMER | 

i FEET |& ct eye 2) AON pra 
” 

> m z r | 

i w.a7| | __ CONTINUED a ar | 

139.0 
| | _Hammer 

i | - 115 }D0) % 2/12 | 

| | 
| 

| 

F Very dense, red-brown, silty | 

fine to coarse SAND, some fine | 

to coarse gravel, trace clay | 

i to fine to coarse SAND, some SM | 

silt, trace fine to coarse | | 

gravel, trace clay, occasional | | ! 

cobbles ! | rat r | ! 

i | __ \ Hammer : 

| - {16 po 12/12, 
S| p 

i _ | | 
PG 

a2 | S| P| 
f 155.0 

| | 

i = [izioo| waiter hovi 

Very dense, brown to red-brown, 

i fine SAND, trace silt to fine j|SP 

to medium SAND, trace silt 

! _ 
= [relpo| uAier hosts 

i p74. CONTINUED 7 : 

Job No.7 BOUE2—_—— Golder Associates Drawn 355 
5 Scole__| = 9 

Checked___MRB_ |



i COOR. N109730 ft. (N33446m) } 5 
52285800 ft. (£696742m) BORING LOG G41-k21A sHeET__© or 9 

i surrace eLev 1680.4 ft. (512.17m) proyect___ EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL opie star ep 5/18/81 vate compreten 9/26/81 

i DRILL RIG _ochramm Rotadrill T64HP oritting mETHOD__ Mud Rotary 

OPT |, ar —— 
METER [a DESCRIPTION a} <|« MAMMER | 

Poe: ele] Ele) BN mm 
wo > @ z oe | 

i 53.04 CONTINUED | | | | 

174.0 —— : : | 

i a 
| 

i 
| 
| 

Wr | [fsbo Eze, hone 
i 
i | P| po 

| a 
| | 

| 

i | | | : P| 
Very dense, brown to red- | | = | ! 

brown, fine SAND, trace silt | Poo) | v | 

5 to fine to medium SAND, trace |) |=420(D0, Hammer 10/18 

| 

Air 

Hammer 

| -f2iipoly ayia 

209.0) CONTINUED S | 

i Job No. —[BO0RS —— Golder Associates Drown —__3 5 
| Scale. = 9 Checked _..



i COOR. N109730 ft. (N33446m) 

F2285890 ft. (£696742m) BORING LOG G4l-k2lA SHEET__/ _or_9 

i suRFace ELey 1680.4 ft. (512.17m) proyect ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM | 

DATUM USGS MSL nate sTaRTED _5/18/8) 5ATE COMPLETED 0/26/81 

i DRILL RIG schramm Rotadrill T64HP ogi ting METHOD Mud Rotary 

DEPTH | g 5 | _samptes ac warKs 
a DESCRIPTION eye | 

METER |. oj; > [|e HAMMER 

E FEET |@ z{2|% | BLOWS aa 

i 63.701 | CONTINUED | cAI | | 
c09.0 | tHammer | | 

B | | | = 122 (D0 | y 12/12, 

Tt]. 
i Very dense, brown to red- | | 

brown, fine SAND, trace silt Sp 

to fine to medium SAND, trace | | 

silt | 
| 

F | | 
| | iain | : 

i | __\Hammer__| | 

| | > [23 po. % 12/12. 
| | : 

. Pp 
| _ P| 

68.58 een P| ! | 
f 225. : - a 

Typ 
| 

i 
| r-Air : 

Very dense, brown to red-brown, Sp Hammer 

fine SAND, trace silt to SILT, |4, T  foalpol 212 

i trace fine sand; (these are mn 

extremes of materials that 

occur in layers of random 

i thicknesses ) 

Air 

i Hammer 

= ]esoop taste 

E 74.3 - _ 

. 244.0 | CONTINUED S| 

Job No. 786085 ° Drawn___ SKB 

: See = 5 Golder Associates wen gg MRE



, COOR. N109730 ft. (N33446m) 
2285800 ft. (E696742m) BORING LOG LSbi-Kelt sHeET 8 _ of __2 _ 

i surFace ELev, 1680.4 ft. (512.17m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL oa: starTED 9/18/81 baTE COMPLETED ____»/ 26/8! 

; DRILL RIG_Schramm Rotadrill T64HP orittinc metHop___Mud Rotary 

DEPTH | 8s ar waRKs 
a DESCRIPTION ~|¢ 

METER |. o| >| fs HAMMER | 

i FEET : 3 : : | BLOWS. ' ArT. 

| > m@ z - | | 

i 1o37 | CONTINUED 7 | | | | 
244.0) ; | ! 

| — | : 

i : 7 

i | 
A1r 

Very dense, brown to red-brown, Sp _- [26 [00 | Hammer IS/15 

fine SAND, trace silt to SILT, ito | 
trace fine sand; (these are ML | ! 

extremes of materials that | _ | 

i occur in layers of random ! | | 

thicknesses) ! —_ | | 
| pS | | 
| } | 

f P| 
| pe a 
i | | | 
! | | | 

, ee Ee han | 27 |DO | Hammer (18/18 

| | ! 
B | | | 

sum | | 
265.0 

fi Very dense, light red-brown to | 
brown, fine SAND, trace silt 1 SP | 

to fine to medium SAND, trace 

i silt | 

| - {26 00 | armen | 82,75 _ _ _ 28 |DO0 | Hammer 18/18 

f 271. 
CONTINUED 

i Job No.__/86085 ,; Drawn SKB 

; Scale = 5! Golder Associates own HRB



5 COOR. N109730 ft. (N33446m) 9 g 

2285890 ft. (£696742m) BORING LOG G41-K21A SHEET ——— OF ——— 

i surrace ELey 1680.4 ft. (512.17m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_MSL __ pate startep 5/18/81 pate compLeten__2/ 26/8) 

sam h ar an 
weTeR |® DESCRIPTION = < x MAMMER | 

i FEET E e} (2/2) sews Zar r 
<P) 

> m z i 

i 32.751 CONTINUED - S| | a 
277.5 - | | po 

; | | 
| 

i | 
| 

Very dense, light red-brown to : | 

brown, fine SAND, trace silt SP | | 

to fine to medium SAND, trace S | Air | 
silt | cg DO | amme r 18/18 

i Pp : 
! Po pO 

i | P| PS 
| P| : 
| | | 
, | | 

87.78 | | | | 
288.0 | | 

| | 

| | 
| Sound, green-gray, metavolcani 

TUFF | 

| | 
on 2 30 ;RC} Rotary | 6/36 

298.0 
5 END OF BORING 

. Job No, 1 80063 Golder Associates Drown ——_ 3 an 

. Scole__| = 9 
Checked MRB



i COOR. N106260 ft. (N32389m) 1 
£2286445 ft. (£696909m) BORING LOG GS!i-Keb SHEET —_—__ OF __~ 

i surrace ELev 1686.1 ft. (513.93M) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL scp: star tED 4/29/81 DATE COMPLETED 5/11/81 

5 oRILL Rigschramm Rotadrill T64HP_ pritting METHOD Mud Rotary 

2] 
DEPTH | E 6 — GROUNDWATER 

a DESCRIPTION ~i| ele | OBSERVATION 
i METER | -|81 ee) 0) “slows REC / WELL 

FEET 5 =| Oo |Z) 2) Pere. ATT. 
n 

> @ z - | 

0.0) | | 

i ; | 
: | : 

a pt 
| 

| : 

Tel ie han 
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 Gown | 

i gravelly fine to coarse SAND, Hammer | 

gone, siTt eben 
! _ po 

' pO 
ee _ _ _t | po 
15.5 | po 

i ! | | 
Dense, multi-colored, fine to ep ir Air | 

coarse GRAVEL and cobbles | Hammer | 

| [> | 3|D0 6/12 | 

i 
| 

i 7.62 | 
25.0 

| 

i Very dense, light brown to | 
multi-colored, fine to coarse Sp 

SAND, trace fine gravel to fine 

i to coarse gravelly fine to Air 

coarse sand, occasional to q-4 |DO | Hammer__| 0/6 

Frequent cobbles = 
i = [aa oo! uanmer | 12/16 

i 11.43 So 
Da. | ~ cowrinten — 

i 786085 . SKB 
Job No.“ }++\~ 

Drawn = 

scole = 5 Golder Associates oe MRE



i COOR. N106260 ft. (N32389m) 641 -K26 gueeT 2 or 10 
roog6a45 ft. (E696900m) BORING LOG ———~ —— Ff = 

i surFace ELev 1686.1 ft. (513.93m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL opie: startep 4/29/81 ae comeceteo —_v/ | 1/81 

i DRILL Rig _schramm Rotadrill T64HP paiiing mMeTHOD_ Mud Rotary 

DEPTH | <| 8 GROUNDWATER 

METER |® DESCRIPTION oii le SAMMER OBSERVATION 

ian 3 E/E) Ee) Rov mr] WELL 
” > a z aad 

i taal CONTINUED a S | | ! 
37.5 | : | 

' 7 po 

P= | slb0| ener i 
5 Hammer {12/18 

| 

| 

: | | 
P| ! 

| : 
| Air | | 

| _ Hammer ! 

i fem yd 
ff | : 

Very dense, light brown to | S| na A | 

, multi-colored, fine to coarse | 6a DO Hammer _ O/8 

SAND, trace fine gravel to fine |SP | | | 

to coarse gravelly fine to | 

[ coarse SAND, occasional to ! 

frequent cobbles 

=| bo] vanner |15/18 i 
7 (DO Hammer | 15/18 

i || 8b0| vanmer {15/18 21.79 2 
Hammer | 15/18 

ReD) crue Chtir | 
i Job No, 786085 ; Drown SKB 

scale =D Golder Associates NRE



. 
nn 

i COOR. N106260 ft. (N32389m) 

62086445 ft. (£696909m) BORING LOG &4!-Ké6 SHEET __3 or 10 

SURFACE rLev 1686.1 ft. (513.93m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL DATE STARTED 4/29/81 spate compLetep__2/11/8) 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

i Be 
DEPTH | =| 8 GROUNDWATER 

METER |. DESCRIPTION co} < |e HAMMER | OBSERVATION 

Bor: e] S| E(k) seem | “rt mee 
ww) me) m z - 

i oral CONTINUED | | | 
71.5) re | | ! 

P| 
i | 

i 
i P| ! AT : 

| 9'DO0 | Hammer _! 12/18 

P| 
i | | 

| | pe 
| | | | 

i ! p | | 
! | | 

i ! ya | 
Very dense, light brown to | Hammer ! 

multi-colored, fine to coarse | |[- |l0[po,¥ | 6/12 
i SAND, trace fine gravel to ISP po | : 

fine to coarse gravelly fine ! os . : 

to coarse SAND, occasional to | | 

i frequent cobbles 
J 

— 4b ee 

PB 
i “sty 6/1981 29.82 

7. oF 97.8 
oe 

i 7 OS | 
Vv ar = |rrtoo| vattner asi} | © Grout 

7 (to surface) 
to — 

i Ps ; OM 

r. 
| Poy 

i 32.46 oe _ uf ! _ 

- 106. CONTINUED CONTINUED ) 

i Job No.__286085 
Drawn SKB 

scale = 5h Golder Associates ce RE



i COOR. N106260 ft. (N32389m) , 
F2286445 ft. (£696909m) BORING LOG G4i-K26_ | sHeET__§ or 10 

i surFace ELeV 1686.1 ft. (513.93M)pRoyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starTep 4/29/81 sate compLetep__o/1 1/8) 

. DRILL RIG hramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

| W ar 
DEPTH 5 S GROUNDWATER 

METER |* DESCRIPTION o|~< |e HAMMER | OBSERVATION 
i FEET : cL 2/2) R segy | ar WELL 

o 
> @ z ro 

| 
i 32.46 __ CONTINUED 8 a ! | CONTINUED 

106.5) | aT 

| _ ! ne 7 

' / Sp } 
: S. Air a 

i = ly 00. Hammer | 15 1g : 

pa 

i pe | 
Very dense, light brown to | bes 

multi-colored, fine to coarse | io nn 

, SAND, trace fine gravel to isp Po ae 

| fine to coarse gravelly fine | P| | TA 

| to coarse SAND, occasional to | | : | | 
| eo Oy 

. frequent cobbles | a an en =| 

| DO | Hammer | 12/18: S Grout 

| 3 A) (to surface) 

i 
! | pom 

| | PG 

| esd | 

i as 
on 

i 39.62 a | a 

we [= |ralo0|_danner e/18| 
Very dense, dark gray, SILT, hammer | L we 

trace fine sand, small ML Pi 

organic particles throughout vB 40.84 

i 
134.0 

+ Bentonite 

: f Clay Seal,, 4, 

i bs 137.0 

42.3 _ _ o0| _|Pea Gravel 

139.0 

i CONTINUED | | CONTINUED 

i Job No._786085_ , —_ SKB 

wee lt = 5 Golder Associates enn MRE



i COOR. N106260 ft. (N23289m) _ 5 10 

-20g64a5 ft. (£696909m) BORING LOG S2-k°_ SHEET ——— Ff —— 
i SURFACE ELEV. 1686.1 ft. (513.93m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___USGS MSL scare: startep 4/29/81 sate comeceten o/TI/81 

; DRILL RIG Schramm Rotadrill TO4HP pgiiting METHOD Mud Rotary 

a 
DEPTH 3 S GROUNDWATER 

METER . : DESCRIPTION o|~ |e HAMMER ec OBSERVATION 

Boer: SPE] E) gE) tetany) wet 
wo > m z aa 

i 00.37 CONTINUED | | CONTINUED 

139.0 a TS : c, 

| 
' Air | v9 

| Very dense, dark gray, SILT, Se lis DO | , 3/18 

i trace fine sand, small ML “emer 

organic particles throughout eo 
0 : 

0 te 
44.35) | __ __ lon @ 

145.5 ‘ S 
| 0 oO. 

i | Ye S Pea Gravel 
o. 

a 
E 

1 ros 
| a.) Al 
: /- tie po. Hainer 18/18°< e 

. S| oa 
! lo 

| | 4 | 

| | ie 
| | 0? | 

i i | co 
| | aa 47.85 

Very dense, light brown to | 0 = 157.0 

brown, fine SAND, trace Sp — 

i silt to fine to medium SAND, | | Sf 

trace silt | 05 

fol Blaser Be i | 17 \DO | Hammer 18/18 20155 | 

| 0° |,O>|’o° Pea Gravel 

| ae *D 
O\- TiO 

Yoin }0 0 
Sq 8) 

i | 
0 a) a 
0 T= 0} 

o 

Oo 00) 50,90 
i 

{ 
0 028 Oo, 16 .O 

, +++ ++ iBentonit 

EERE Setley 
heim eee 

8 (D0 | Hammer {1 19 C08 8,,08 Pea Gravel 
Coo/ Sy 

i 53.04 — et Pea Gravel(to bot- 

- 174.0 
f bori 

pa CONTINUED ps tom of boring) 

i Job No.2 86085 .; | drown SKB 

Secie 1" = 5" Golder Associates socned MRE



i COOR. N106260 ft. (N23289m) _ — 
62286045 #¢. (£696909m) BORING LOG S°-Kt SHEET ——— OF ——— | 

i surrace ELev 1686.1 ft. (513.93m) provectr ___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 4/29/81] DATE COMPLETED 5/11/81 

i DRILL RIG Schramm Rotadrill T64HP oritting METHOD Mud Rotary 

DEPTH | 5 =| 8 GROUNDWATER 

METER | > DESCRIPTION o| |e HAMMER OBSERVATION 

Pope: eb Be RE 
a > om z = 

i 5304\ __ CONTINUED | 
78-9 | 

i 
Air 

i = fia loo | vanmer [15/18 
| 
| 

: S| 
| f | 

i : P| 
| | | 

i Very dense, light brown to Ty 

brown, fine SAND, trace sp |_- {20 (00, Hanmer | 18/18 
silt to fine to medium SAND, | 

i trace silt 

41r : lev loo| sBiber har 

i 63./0 _ a 

209.0 | CONTINUED , 

E 786085 SKB 
Job No. __-====~ 

Drown 

Scale = 5 Golder Associates specked MRB



i COOR. N106260 ft. (N23289m) 
| 52986445 ft. (£696909m) BORING LOG Gal-Keo sHeeT__! _ or _10_ 

B SURFACE ELEV. 1686.1 ft. (513.93m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 4/29/81] DATE COMPLETED 5/11/81 

i DRILL RIG Schramm Rotadril| TO64HP DRILLING METHOD Mud Rotary 

ar 
DEPTH |5 < ° sESCRIPTION 3} 8 GROUNDWATER 

i METER |, elo au HAMMER REC. OBSERVATION 

reer |E ELE] ELE) etn 7% vu 
~” > a z - 

i 53.70 | CONTINUED po 

209.0 Oe OO 

: [= [22 lo0| Hanmer {15/18 ' 22 1D0| Hammer {15/18 

p 
| 

E | 
| 

i | Air 
| = |53 190 Hamme 18/18 

i 
i Very dense, light brown to 

brown, fine SAND, trace SP 

silt to fine to medium SAND, 

i trace silt 

Air 

i 
|= [a0 Hammer 18/18 

72.85 ee 

239.0 
i CONTINUED 

786085 
i Job No.2 

SKB 

Seale = 5! Golder Associates en RB



E COOR. N106260 ft. (N23289m) 9 10 

2286445 ft. (£696909m) BORING LOG _&41-ké6 SHEET ___~__ OF ____ 

i suReACE ELev 1686.1 ft. (513.93m)pRoyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL SCO a: STARTED ____4/29/81 spate comptetep__S/ 11/81 

f DRILL RIG chramm Rotadrill T64HP DRILLING meTHOp...._Mud Rotary 

DEPTH |. ae 
S die GROUNDWATER 

METER | DESCRIPTION ef > |¢ HAMMER OBSERVATION 

Boer: E/E] E)e) cevem | AT WELL 
oe > @ z -_ 

. E oy gel CONTINUED S| 
239.0 — 

f Very dense, light brown to 

brown, fine SAND, trace Sp 

silt to fine to medium SAND, 

i trace silt 

= |25|00| wammer | 18/18 
75.29 ee : 

i 247.0 

| 

: | 

E Very dense, red-brown, silty 

fine to coarse SAND, some SM Ty | 

; Fine gravel vo 

Air 

E 27|D0) Hammer {24/24 

| 80.16 Oe 

263.0 

i Very dense, brown to red-brown, |SP Air 

fine sandy SILT to fine SAND, to 28 Hammer [24/24 

trace silt; (these are extremes | ML , 

i of materials that occur in 
layers of random thicknesses) 

82.30 
i 70.0 

Very dense, brown to multi- | 

colored, fine to coarse sandy, Cp 

E fine to coarse GRAVEL, trace 
83.52 _ | _ 

ered | conrunuen a 
i 786085 ; SKB 

Job No. 22 ~ Drown SAD 

Scale" = 5 Golder Associates won pod MRE



OS 

i 
COOR. N106260 ft. (N23289m) g 10 

-o7g6a45 Ft. (£696909m) BORING LOG Sai-Kée SHEET_7___OF___—_ | 

i sureace eLev 1686.1 ft. (513.93m) project: EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____ USGS MSL soa: star TED 4/29/81 soa compLeten__o/ 1/8! | 

5 DRILL RIG Schramm Rotadrill T64HP priLtLing METHOD Mud Rotary 

ar 
DEPTH | S| 3 GROUNDWATER 
METER ~ DESCRIPTION 2 ~ o HAMMER REC OBSERVATION | 

FEET |g ELS Efe) Bor Parr WELL 
w” > @ z - 

Bo bssa | conrinuen Petey, 
me [fs | me 15 Very dense, brown to multi- 29 |D0 | Hammer _| 15/18 ; 

f colored, fine to coarse sandy, |GP 
fine to coarse GRAVEL, trace | 

| silt 

i 85.34 Se 
280.0 

Jes weer a F 30 |DO | Hammer 18/14 

| 
| 

: Very dense, light brown to 

brown, fine to medium SAND, ! 
trace silt to fine to coarse  |SP | 

i SAND, trace fine gravel, : | 

trace silt 

E : ir Che 

. 91,291 | 
299.9 Very dense, brown and red-brown | 

varved SILT, trace fine sand ML | 

i with thin (1/16") discontinuous : 

seams of clayey SILT | 

92.66 
| 

04.0 ae ! 

i | CONTINUED : | | 

i yop No. Golder Associates Drown. 
Scale = Oo 

Checked MRB



COOR. N106260 ft. (N23289m) -- 10 10 

£2286445 ft. (£696909m) BORING LOG G41-k26_ SHEET = OF = 

i | surrace evev, 1686.1 ft. (513.93m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL_ spate starten 4/29/81 parte compLeteo 2/11/81 

f DRILL RIG Schramm Rotadril| T64HP DRILLING METHOD Mud Rotary 

DEPTH |& s| 8 GROUNDWATER 

i METER | DESCRIPTION of x |e HAMMER - OBSERVATION 
FEET |@ x1 & z | a SER GIN. | Zar WELL 

wo > @ z ~ | 

i 62.661 _ __ CONTINUED fd. ! 
304.0! |. |32. ‘Sia | | 

| Very dense, brown and red-brown 32 |DO| Hammer [18/18 

i varved SILT, trace fine sand jw | | 

with thin (1/16") discontinuous : | 
seams of clayey SILT | 

f 94.49 ee | 

310.0 

' Firm, red-brown, CLAY, with | | 

some green sand and gravel CL | : 

sized rock fragments | -— ; 1 

E | | | Air | 
| 33 DO Hammer 24/24 

| | ! | 

E P| 
97.23 ! | | | 
319.0 | P| 

| 
Pp 

; | | 

: Sound, green-gray, metavolcanic 

TUFF 

34 IRC 53/60 

i 100. 58 
330.0 

END OF BORING 

i NOTES 

, 1. Elevation of top of protector pipe, 1688.2 ft. (514.58m). 

Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

E ‘pare. l6/io/sl1_ | ‘| ‘| «| | 
TpEPTH (m)|_29.82 | 1 i —CSdTS—<C;tsé‘“(—;C—C—~rSC“‘C;S Sd 
TsepTy (ft.)|97.8 | | | | |] 

f Job No.__/86085 
e Drawn SKB ~ 

sole 1 = 5! Golder Associates weenag RB



i COOR. N115805 ft. (N35324m) 
E2286690 ft. (£696984m) BORING LOG G41-LU SHEET__|_ of __3 

SURFACE ELEV. 1708.5 ft. 520. 5 PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i satum —____ USGS MSL pate: starteEp __3/13/79 DATE COMPLETED 3/14/79 

ORILL RIG Joy 128 DRILLING METHOD.______ Mud_ Rotary 

oa IT, 
—. | S —— | REMARKS 

METER | DESCRIPTION eo} \ |e HAMMER = | 
£ FEET 'z ze} a|z|e one Zar 

o° >| 2 };7;7 (Note | ins.) 

. Peat | | 

0.5 | Compact, brown, fine to medium | : | 

' | SAND and SILT, organic fibers {SM ! | | 
9.97 | throughout 1 AS | - po 

‘ ae | | 

10-12-34/16/18 
Compact to very dense, 

[ | brown to red-brown, fine pf | - 

| to coarse SAND, some fine SM ype“ 
to coarse gravel, some 

| | 

; 3 silt, trace clay | | : ! 
| : 4 D0) 5-12-8 |15/18 

5 ! bo | | 

{ | | 

f | spo, 34-36 | 4/12 

ag || — 
i 18-0 : - : : 

I | | : 

| | 6 [D0 33-43-94 12/18 
i —— 

Very dense, brown to red- | | 
| brown, fine to coarse SM o3} 5 | | | 

E ; gravelly, fine to coarse reg ot | 

| ~ SAND, some silt, trace clay | A DO | 89-6473" 8/9 ! | 

: | | | i 
| | ! | 

: | - | 
bi | N | 

E | a | 8l -! Recovery | - 
| 

| 

{ 

i | | | | : 
| ! ~ | Qa - Recovery. - 

E 10.97; | oe | ! | | 
36.0! | | 

| CONTINUED | ! 

i JoD No.__ 236085 ° Drown __ jis 
soe Ne ag Golder Associates ~henged . ZB.



; COOR. N115895 ft. (N35324m) 
F2286690 ft. (E£696984m) BORING LOG 64leL) SHEET__2 oF_3 

i SURFACE ecev 1708.5 ft. (520.75m)/ PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum ______ «USGS = MSL_ oa STARTED —__ 3/13/79 DATE COMPLETED 3/14/79 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

i DEPTH | | < S 3 — , | REMARKS 

_ eI DESCRIPTION stifle | HAMMER | 
METER | lJ a o Ww BLOWS REC | 

i FEET | = g 2 a | PER 6IN. ATT. 
a | S[ajzir ‘(Note 1) (ins. ) 

| F ! | i 10.97 : CONTINUED — a ! | | | 

P 36.0 | | | 

: | ist} | | | 
: e110 D0| 181/6" | 6/6' 4 

cs a a | 

i | Yery dense, brown to red- 7 

| : brown, fine to coarse swties | | 
| gravelly, fine to coarse Sets | , : 

i F | SAND, some silt, trace clay | geet D0 163/6 o/6 
; | — | : 

t 4 i | | | 
, | : — | : 

7 fe} a 
P| | 6]12 00, 146/6" | 5/6 

i S ——— — 

| if P| — 
po | 4 Lel | | | 
| | 6413/00; 161/6" | 2/6 | 

i 17.07 | ee a a rs 
56.0 | || 

ft i | Very dense, brown, fine to | P| | | 
| coarse SAND, some silt, Low i | | | 

| | trace fine gravel, trace “1159/14 DO} 76-83 | 12/12 

i clay , : an 

i ! TO7/15 DO) 41-66 | 10/1 
| ; 

20.44 | — oe ! 

i 67.0 | | | | 
| | 

P CONTINUED | 
| | | 

i | yop No.__/786085 Drown JIS. 
mee NES Golder Associates <nenee BB



i COOR. N115895 ft. (N35324m) 3 3 

F2286690 ft. (£696984m) BORING LOG _G41-LU SHEET > OF ___> 

i surrace ELev 1708.5 ft. (520.75m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL soa: sTarTED 3/13/79 s~dDATE «COMPLETED _A/14//79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

| | t FS 
DEPTH iS 8 —— _— . REMARKS 

B METER | DESCRIPTION 3 ~ s . HAMMER REC 

FEET ig > 6 |Z) 2 ver ew. ATT. 
5 | S| @ | zr /(Note 1) ins. } 

| 7 | | E P2082 CONTINUED a 4 | 

p 67.0, | - a 
_ Very dense, brown, fine to Us | | 

i | coarse SAND, some silt, SM 9716 |DO |79-100/ 3 6/9 | 

| trace fine gravel, trace Pp TE ! 

clay 

i 22.10 Le LL | 
72.5 ! 

i 6417 |DO; 200/6" 3/6 | ; 
| re | : 

| | P| | 

: Very dense, red-brown, fine ‘OM 1 | | 

i | to coarse GRAVEL and fine to) |4,1172 po | ! 

| coarse SAND, some silt SM 6418 'D0 172/6" | 5/6 

| ! po ! 
oj || | 

i | | 1182 _ | | 

| i > 9419 DO 82-100/3"! 6/9 | _ 

; | 
| | c 

| 7 
| [Be so noe i | | 6120 DO} 1710/6" | 4/6 | 

Q | | ! : 

70.9 END OF BORING 
i HOLE GROUTED AT COMPLETION | 

i NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer freely 

falling 30". (Samples 2 - 9) 

i Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 25". (Samples 9 - 20) 

i 786085 , Drown JIS 
Job No. Wf YS sss Se =5) Golder Associates a aA



COOR. N114665 ft. (N34950m) 
; 

i 62286795 ft. (£697016m) BORING LOG SLU sHeeT__1__ of __3— 

i SURFACE crev I7/11.5 ft (52],68m) prRovectT EXXON CRANDON TAILINGS D LE 

DATUM USGS MSL sé staRTED 3/12/79 ss DATE COMPLETED —i/1¢//79____ 

ORILL RIG JOY 12B == sSORILLING METHOD______ Mud Rotary 

i — = DEPTH | (S| eg ! REMARKS 

fa | DESCRIPTION 1s c HAMMER | 
i METER S cm ; cw BLOWS PREC” 

reel 5 5 | 2]2/° i(Note 1) Kins. 

TT Tar Soft. black, “organic AUT A UAT iri} =} 2 1As | = | = 

51 | ++ 
i ee Compact, brown, fine to ! | | , 

: coarse SAND, some fine to SM | | | 

| medium gravel, trace silt 2 AS | - | 7 
i | : P| | 

| ee ———— ——— ee —- —— 

5.0 7-10-7_ [15/18 
, pp 

| 29 4 Do. 10-14-15 |18/18 

i | | 52] 5 DO | 17-28-24 |18/18) 
| 

| Compact to very dense, brown, | a | | 

i ! fine to coarse gravelly, ! — : ! 
i fine to coarse SAND, some SM Po | | 

silt, trace clay, occasional | Po | 

P cobbles | 6 Po | 18-20-21 ves 

! | po 

So _— 
5 ! — [137] 7100. 51-86 | 

| | 

S| 
| 

; | 
: | 136{ 8 'D0| 51-85 110/14 

po : : | 
boy | / | 

i | | | 
: : 
| 

} 

i | 9 DO; 50-95 | 9/12 

i 10.36) | || 
34.0) | | 

i ! CONTINUED | 
| - | 

! | | 
| | 

| 736085 | brewn 1S 
i vor NO. ae Golder Associates wnecxes AB 

Scale |



i COOR. N114665 ft. (N34950m) 
£2286795 ft. (E697016m) BORING LOG —641-L13 SHEET___¢ oF_3. 

i surrace ELeV 711.5 ft. (521.68m) provect____FXXON CRANDON TAILINGS DISPOSAL SySTEM 

DATUM __USGS_ MS spate: startep 3/12/79 so are compherep ——3/1é//9 

. DRILL RIG________ Joy 12B séDRILLING METHOD ___Mud Rotary 

as 
DEPTH || iS] 8 __ : | REMARKS 

: DESCRIPTION pote. AMER | : 
METER | 5 -|2/eiy io 

i FEET | e1 G] 2) 2) cere ar 
| HTP TF Note 1) ins 

. 1 zal _| CONTINUED p 
34.0: Compact to very dense, brown, | | | 

| fine to coarse gravelly, 183 {10 0901 78-105 | 8/12 

i | fine to coarse SAND, some SM o3 o Te Ene 

silt, trace clay, occasional | | : 
cobbles 

i 38.5 Dense, brown, silty fine SAND 
to hard, brown, clayey SILT, SM ! 

some fine to coarse gravel i 41111 po 22-41-YHl10/16 

ML po 
i 13.1] _ | ! : 

43.0 | 30 | ! ! 
pot | | 

i - | <*_ 112 DO 30-100/3", 7/9 
| Very dense, brown, fine to | | | 

coarse gravelly, fine to SM | | | : 

i coarse SAND, some silt, | | | 

: trace clay ' 70 ! | | | 
! - 6113 !D0 | 0/6" | 6/6 | 

i | <— 

1.85) 0) Po 
52.0 | : | | | 

; — 
Very dense, red-brown, fine | | 

| to coarse SAND and SILT, Lon g-|02 | S/)2 
i ' trace fine gravel, trace | 

| clay ! : | 

146, Po 
i J | | 0 | 

i 19.20 eee 

63.0 Very dense, red-brown, fine | 
i to coarse SAND, some silt, cM 

trace to some fine to coarse n33 hie. | 
gravel, trace clay 33116 DO 19-44-89 10/18 | 

20.57) | — a 
i 67.5 | : | | 

CONTINUED | | 
| ! 

i 786085 ® Drawn ____. ils 
Job No. ————— === ——-————— 
ee es Golder Associates shosncd Bae



i COOR. N114665 ft. (N34950m) _ 

2286795 ft. (£697016m) BORING LOG 641-113 SHEET 3 OF _3 

i surFace ELEV L/]1.9 ft. (521.68m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starten 3/12/79 ss pare compretep 3/12/79 

i ORILL RIG Joy 128 DRILLING METHOD___________ Mud Rotary 

DEPTH | <j} 9 . . REMARKS 

a DESCRIPTION - | & | 
METER |, alo wo | Sevowe (REC. 

i FEET g > a = a PER GIN. Wo 

| ® >| @}|2z = | (Note 1) (ins. 

i 20.57 | CONTINUED po 

67.5 7 | | | 

: — 
Very dense, red-brown, fine 78 an ag 

to coarse SAND, some silt, cM MSIF |P0 | 22-38-44 | 12/18 

trace to some fine to coarse 

i gravel, trace clay | 
| 

i _ | 93418 D0 | 33-81-42 12/18 
| rt | | 

03.77 ! P| | i 
—- —_—$> #——— rr > a | : 

i 78.0 ! - — | ! 

| Yery dense, light Drown , SP ! ! | | 

, Fine SAND, trace silt SM 97 |i DO 28-31-46 10/18 

25.30! | : | | ! 

P 83.0) | Very dense, red-brown, silty | | | ! | 

| fine to coarse SAND, some SM Ls ! | 

26.37 | fine to medium gravel | } 93 120 bo . 36-32-61 12/18 

i 86.5 
END OF BORING 

' HOLE GROUTED AT COMPLETION 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

i falling 25". (Samples 3 - 15) 

Penetration Test - Driving 2" 0.D. sampler with 360 1b. hammer freely 

. | falling 25". (Samples 16 - 20) 

i 786085 ‘ Drawn _ jis 
Job No. AO ey dts! Golder Associates ee...



i COOR. N113575 ft. (N34617m) | 1 3 

£2286755 ft. (£697004m) BORING LOG _G4l-Ll> SHEET ____ OF __—_ 

i surFace ELEV 1705.3 ft. (519.79m) pRosect EXXON CRANDON TA M 

oaTum _......._ USGS MSL sopate: startep____ 3/2/79 pate compLerep — 2/3/79 

f ORIEL RIG ME-75 so LLING METHOD. Mud ~Rotary 

DEPTH | . | 25 aE MARKS 
2 | DESCRIPTION ~ ~ ow | HAMMER | | 

TC . WJ a o | ow iREC. 

i Soe = = q zo OER GIN. | ar 

| © S| @]|2/F | (Note 1) j(ins. 

| | Vark red vo | and rootmat | | | 
; 05 ——— | 6{afoo} 3-2-4 lrevig 

pf 
: 

| | 

i —— 
| 2-2-4 18/18, 

| i 
i Compact to very dense, red- | 

| brown to brown, fine to | i 

| coarse SAND, some fine to SM | | 

| coarse gravel, some silt, - + | 
i | trace cl ay ! 141 3 DO 27979 18/1 8 

| | P| 
| Soulders noted at 25.0'-26.0' ! : | | ; 

i | and 27.0'-28.0' : _ a 

| Ls _ 
| | 4 DO 20-15-10 12/18 

i | | po ! i 
| : bY | : 

Po | P| a 
i So | Po _ 

| | ! 3 : : 
| , 100. 5 DO | 22-44-56 12/18: 

i : | ! 
| ! | 

| a 
| — . | 

f : | 6 DO; 45-100 : 9/14 
! | po 

: fsa] | P| 
: | 0" | ! | 

i 4 | 7\p0/45-50-84) 16/16 
9.45 So : : : 

STO CONTINUED | a 

i pe 
| pS 

| | | | | 
i | | p po 

| | | 
; 786085 Srown 

i ys! Golder Associates Be 
cCcie NS 

w C Oe



i COOR. NITS575 Tt. (Nod61 IM 
F2286755 ft. (E£697004m) BORING LOG G41-L15 SHEET _— «~OF 

i surrace ELEV 1705.3 ft. (519.79m) proyect____ EXXON CRANDON TAT! INGS DISPOSAL SYSTEM 

patum ______USGS_ MSL soa: starteED 3/2/79 sd DATE compLeTep —S/3//3 _____ 

DRILL RIG_______CME-75 sé RRILLING METHOD Mud_Rotar 

DEPTH iy iS] ¢e : eC REMARKS 

METER a | DESCRIPTION peitie | HAMMER | 
ETER i wlan lul REC. 

i FEET e| 2/2) £) ccrom 7a 
i° >| @ 12)" | (Note 1) ins. 

; CONTINUED | | 
F 31.0 Compact to very dense, red- P| | | 

““ | brown to brown, fine to coarse | cy bo | i 

| SAND, some fine to coarse : | | | 
i 36) gravel, trace silt, trace clay | | | 

- /75| 8 [00 57-45-30|18/18 

i | Very dense, brown, fine to SP 7 'DO | Fe-80-79 18/18 

| coarse SAND, some fine gravel, SM | | | 

i | trace silt : Po | | 

| | fioof a 
| + 4970 BO. 1100/4" | 4/4 | 

! | | | 

i pp 
- P| 

| | bo i i 

i | — hoof | ! 

|| ET po yoo | oy | 
\ | | | 

i le 
1412 \DO |} 100/1" 1/1] 

i | | <<, ppt ce 07 occ / - 

6. / ! eee | | 

[ 55.0 | || | 

Very dense, brown, fine to | 150 | | 
coarse SAND and SILT, some Me 3413 (DO | 150/3" 1/3 

i fine gravel, occasional eo 

cobbles | 

109 
7 oO ut 2 2114 1900/2" | 2/2 | 

| 
7 19.94 | LL : 3 
Ee CONTINUED | | | | 

ol __ 786085 
° Drown __.. jis _ 

i sss Golder Associates cog. LB



; COOR. Nilas75 ft. (N3d6T 7m 
£2286755 ft. (£697004m) BORING LOG .G41-L15 SHEET > oF 2 

, sureace ecev 1705.3 ft. (519.79m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS M pate starteo 2/4/79 pare compterep —_3/3//79 

ORILL RIG_____—CME-75 so LLING METHOD____ Mud__Rotary | 

ica ar 
Oo! “| 8 —— : REMARKS 

METER a | DESCRIPTION . ~ oe | HAMMER : 

1 >} @}]2)* ) (Note 1) ins.) 

i 19.96 | CONTINUED P| | 

65.5, | | po 
| fo | 

| Very dense, brown, fine to | | 

E | coarse SAND and SILT, some SM | ; : | 

| fine gravel, occasional ge 
: cobbles 

| 
t 100 | 

B= 22.6 
74.3 

END OF BORING 

F HOLE GROUTED AT COMPLETION 

' NOTES ; 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 1 - 6) 

i Penetration Test - Driving 2" 0.D. sampler with 300 1b. hammer freely 

falling 24". (Samples 7 - 16) 

Bf. . —Zas0s Golder Associates ren" — 
Scole. oP =O Checked __



i COOR. N111060 ft. (N33852m) 
£2286820 ft. (£697024m) BORING LOG _G4)-L19 SHEET ___|_ oF__3 

i surFace ELEVI686.4 ft. (514.0m)_ provect. EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS__ MSL pate starteD ___3/1/79 Ss pate compLeTep —3/|//9 

DRILL RIG_____CME-75 CO RLLING METHOD______ Mud Rotary a 

i || o SAMPLES DEPTH | | | <| 8 . . REMARKS 
a | DESCRIPTION eyed. i 

METER Sta] [came ecg 
FEET  « =| o]2) 2! peren | “ATT 

3 | S| @}]zZ/)+!(Note 1) ins.) 

70 a a 
ae | | | 

i | po | ! 
| Compact, brown, fine to ! : | | 
! coarse gravelly, fine to _ | | | 
| coarse SAND, some silt, SM] 1411 pol 8-6-8 12/18 

trace clay, trace organic 
matter, occasional cobbles 

: | po 

i 5-6-6 vane 
! Wf —_________} | 

| | _ po 
| : ! po 

i | a 
: / | | ! | ! 

; | 114{ 3 D0} 5-10-4 18/18 
i 4.38 ee | a 

16.0) : a ot 
! i — : ) 

. bs fk _ P| 
| | |_— ! . 
' | Dense to very dense, brown, | | 6)/ 4:p0| 11-50 12/12 

_ fine to coarse SAND, some Sy _ i ! 
i | fine gravel, some silt, : — | | 

| trace clay, frequent cobbles | [igo]: | | | 
| and boulders : 6 5 po; 1090/6" 6/6 | 
: | | 

Tan SS ! | | 

- Ty -_ 
_ ) | ! | 

F | | , | : P| 

| : — — 
p | | 6 DO; 45-90 8/12, 

9.49 7 — : i 
31.0 | | | 7 

| CONTINUED | | 

i pO 

i P Po 
. 

| i ! | 

i Jab No,__2¢6085 ’ Drawn _JjJls. 

ets! Golder Associates en LEA



i COOR. NIT1060 Ft. (N3385em) 
F2286820 ft. (£697024m) BORING LOG _S4l/19 SHEET 2. OF_> 

i SURFACE ELEV. 1686.4 ft. (51 PROJECT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM ________-USGS_—MSL___s pate startep __ 3/1/79 DATE COMPLETED ——3/1/79 

DRILL RIG _CME-75 SC RLLING =METHOD_____ Mud _Rotary 

eT 1] mar 
5 =| 8 . , REMARKS 

i METER : DESCRIPTION S > : ; HAMMER Rec,/ 

FEET ~ =| O]2 |) Per ew. ATT. 

8 S| @}]zi/+/(Note 1) fins. 

i taal CONTINUED | 
37.0.) — | Po 

: nt pala po | 50] 7 D0} 50-100)8/12 

Dense to very dense, brown, 00 | 

f | fine to coarse SAND, some | aig 50! 1100/4" {0/12 | 

| fine gravel, some silt, | $$} | nn 

: trace clay, frequent cobbles icy : : | 

i : and boulders | : : : 

(flo oo! 
| Boulders noted at: 21 9 pO 00/2" 

38.5'-40.0" - eee 
46.0'-47.0' | | po 

| 52.0'-53.0 | _ | 

. S fof - 
| P| | ayo (DO! 102/4" | 3/4 
_ a . A wanes : ! 

| | | 
| | f | 

f | | Do | | 

vo} 
i 

O ‘DO 1/6" A / Oo 

: 
| + | | 

- | | pO 
i 17.37 | | | | 

57.0 | 102) | | | 

| 6112 po} 102/6" | 6/6 
i | Very dense, brown, fine to <r 

| ' coarse SAND, some silt, cM | : 
some clay, trace fine gravel, 

[ numerous cobbles and boulders | | 
{ 

i) | 
19.31 | a | | to 2113 DO; 100/2" 0/2 | 

i 65.0 1 - | : 

Ee ome TT 
786085 . ils 

i Job No. — ALE vo 
Drawn _. JIS 

scoie__1'=5' Golder Associates che-xed A _



i COOR. N111060 ft. (N33852m) 5 

£2286820 ft. (£697024m) BORING LOG SrlcLl’ SHEET __3_ oF 3 

i suRFACE ELev, 1686.4 ft. (514.0m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ___ USGS =MSL_ CATE STARTED 3/1/79 DATE COMPLETED 3/1/79 

j DRILL RIG CME-75 SC RILLING METHOD___ Mug _ Rotary __ 

| ee SAMPLES 
DEPTH | 5. I<] . REMARKS 

: | DESCRIPTION a ~ le | HAMMER | 
E K wl nrs | wu REC. Pose: |f]/is Bk 

- >{ 7 17 7)" (Note (in 

i ig.a1 | CONTINUED | | | 
65.0 | Very dense, brown, fine to | | | | 

: | coarse SAND, some silt, cM | | | | 

E | Some clay, trace fine gravel, | i : : 

frequent cobbles and boulders 100 | | | 

£21.06 — 11400 100/1" | 0/1 
69.1] 

E END OF BORING 
HOLE GROUTED AT COMPLETION 

i NOTES 

1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 

i 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 ® Drown _ _ 
Job No. ACY 

jis 

Scale =O Golder Associates Checxed. AB



j COOR. N108275 ft. (N33002m) 
F2286580 ft. (£696952m) BORING LOG G41-L23 SHEET __| OF 3 

i sureace ELev, 1677.6 ft. (511-32m) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _________WSGS_ MSL sCéDATTEE. STARTED __11/27/79 DATE COMPLETED 11/30/79 

DRILL RIG—____ YOY ]12B Ss CRILLING METHOD _ Mud Rotary 

i a] e 
DEPTH |5 s 9 REMARKS 

Se DESCRIPTION 2 x fe HAMMER | 

i FEET |& zc | 2}]2)wi{ Brows OTT. 
c = 9 > PER 61N. 

= 5{@ 12/5 /(Note 1 (ins. } 

0.0 | 
i Brown, fine to coarse SAND, SM | 

! Some silt, trace fine gravel , 1 {as | | | 

| boulders at surface | - - 

i 1.22 | 
4.0 

Dense, light brown, fine to 5 

coarse SAND, trace fine SP 4-12-16) 12/18 

; 2.29 gravel, trace silt 

7.5 ne 

f Compact, brown, silty, fine | 
to coarse SAND, some fine to | 3 D0 | 5-10-10 18/18: 
coarse gravel to fine to SM | | | 

: coarse SAND, some silt, some | ! : | | 

| fine to coarse gravel | | | | 
ho 

{ . 

i 400] 12-9-8 |18/18 

34 ee | | 
E 17.5 | | | | 

| 

[53] 5 bo 9-28-25 |e/18_ 
E . Dense to very dense, light 53] 5 D0 | 9-28-25 (8/18 

brown, fine to coarse SAND, Sp 
trace to some fine to coarse 

f gravel, trace silt 

29] 6 Po, 9-12-17 |16/18 

23 
alow 18-35/2" 

om. 
LO oe 

31.0 

i 0. 36 See next page _ 

i ey CONTINUED 

[ 786085 jls 
Job No. 

Drawn WY I 

Scole "55" | Golder Associates ~ peeked MLE



i COOR. N108275 ft. (N33002m) ; 

i surrace ELEV, 1677.6 ft. (511-32M) prosect EXXON CRANDON TAILINGS D YST 

paTuM ——___USGS_ MSL s«éDATE «STARTED 1/27/79 paTE compcetep 1/30/79 

DRILL RIG Joy 1c8 DRILLING METHOD Mud Rotar 

i ZT 
DEPTH|6 “| 86 REMARKS 

a DESCRIPTION "| & 
METER | -- | o i HAMMER REC. 

Borat: E/E) 8) f) teem ar 
|” >| @]2 1] i (Note 1) ins. 

10.36 CONTINUED ae . an 

34.0 7" 1 8 |po \75-100/1"| 4/7 
| po 

i | 

176 
; OD 9 1DO 176-100/.5"'|6/6.9 

— lOO 

Very dense brown, silty, fine | : 

to coarse SAND, trace fine to | 12 | | , 

i coarse gravel to fine to | O10 00 | 125-6" 8/0 
| coarse SAND, some silt, some | | | | 

| fine to coarse gravel, SM | 

5 occasional cobbles | | | 

| fizol | 
Cobbles and boulders noted at | Ab tl Do 120 /o Slo 

i 31.0'-35.2' = 

i ||| 
| 7" 112 (DO 110-75/1"| 3/7 

yt. 

isd |  _|_ hi |13 Jp 50-80-100|12/18 
61.0 

; Very dense, brown, fine to SW 
coarse SAND, some fine gravel, to 

trace silt to fine to coarse Sp 

; gravelly, fine to coarse 210414 p01 60-150 112/12 

SAND, trace silt | 

i 20.73 ee 

pe CONTINUED a 

F Job No. 226085 . Drawn____jJ1S 

ole rt Golder Associates shocked LLP



[ COOR. N108275 ft. (N33002m) 

F2286580 ft. (£696952m) BORING LOG G41-L23 SHEET__3 oF 3 

i SURFACE ELEV. 1677.6 ft. (511.32m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paATUM _____USGS MSL sate. startep 11/27/79 pate compLeTeo —__1 1/30/79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotary 

- 2s vEMARKS 
DEPTH | 3 DESCRIPTION o & © HAMMER 

Pose: | E[E]g) Ben. [om 
° > {| > {= /" | (Note 1) \lins. 

i 20.73 CONTINUED p 
68.0 a a 

| 

i | 240{15100; 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 111 16 87-155/5"| 6/11 

i ef TT 

| 

280} | | | fan) 17 00 110-7808" 6/11 | 
ad edt 

a 

i / 80.9 END OF BORING 
HOLE GROUTED AT COMPLETION 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 lb. hammer freely 

i falling 24". (Samples 2 - 17) 

i 786085 . jis 

a Golder Associates vee 
Scole___ =D) 

Checked __2*4A



; COOR. NI 06640 ft, (132503m) . 

surrace ELeV 1693.7 ft. (516.24m) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL pate startep 12/3/79 DATE COMPLETED 12/4/79 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

i. es 
a DESCRIPTION ott le HAMMER 

METER | wpa pey) REC, 

i FEET |& = g =; ¢ pen GIN. “7a 

|o >} © | 7)" (Note | ins. 

0.0 | 

i Compact, brown, fine sandy MI | | | 
clayey SILT | IAS | - _— 

! ; | | 

1.22 | 
i 4.0 | 

Compact, brown, silty, fine to SM 

coarse SAND, trace fine gravel 13] 2 joo 4-7-6 {10/18 ) 

i 2.29 LO 

Compact, brown, fine to 

i coarse SAND, trace fine | 
gravel, trace silt to | 7| | an | 

fine to coarse gravelly, Py 7} 3 pO | 3-3-4 118/18 
fine to coarse SAND, trace ! 

i . silt | | 

S| | 
| __ 

| 

i | 4 PO | 5-10-13 {18/18 | 

5.33 | 
i 17.5 ; | 

| { 

5 DO | 6-6-14 117/18 
; Dense to very dense, brown, 

silty fine to coarse SAND, 
trace fine gravel, trace ; SM 

i clay to fine to coarse = 5 ho CE MN 5 

gravelly fine to coarse aT 

SAND, some silt, occasional 

i cobbles 

| Cobble noted at 26.0'-26.5' 

i 29-32-31 |14/18 

i 10.36 _ ee | 

: ey CONTINUED : 

i 786085 ° Drawn i] S 
Job No. __----= = 

: 

ae Golder Associates wenned HEE



i COOR. N106640 ft. (N32503m) 

£2286975 ft. (E697071m) BORING LOG .641-L25 SHEET _£ oF 3 

i SURFACE ELEV. 1693.7 ft. (516.24m) PRovecT __ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM .___USGS MSL__ soa startep 12/3/79 spate compLeten___l2/9/79 

i DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

DEPTH |9 a} ° REMARKS 
a DESCRIPTION ott le WAMMER | 

i METER | & H) 2] a] e| Brows |RECA 
FEET jf z| 3 5 : PER 6IN. 

| 

CONT p | 
i 10.36 60 INUED | 

34.0) 

5 8 D0 }48-120/6"| 10/1 

Dense to very dense, brown, 

i silty fine to coarse SAND, 
trace fine gravel, trace SM bor 

clay to fine to coarse 5 
gravelly fine to coarse Tr 9 [po : / 

i SAND, some silt, occasional | | 

cobbles | | 

| fe25} | | 
i 45410 'DO | 225/4.5" | 2/¢ 

, 
een 

| Cobbles and boulders noted at | | | 

46.0'-46.8' and 47.5'-48.5' | | | | 
| 
| i 
| | 

; | {f40]11 Ibo | 40-100 | 0/12 

| 
i soo] | 

4" 112 po, 400/4" | 4/4 
ee nenenael 

i 17.53 
57.5 

Very dense, brown, fine to 168 

i | coarse SAND, trace fine to } O"'} 13/00 168-100/4" 10 

coarse gravel, trace silt to ([Swpef [| 
| fine to coarse GRAVEL and to 

E fine to coarse SAND, trace SP 

silt, occasional to frequent 

cobbles 

i 152414 |D0} 48-104 | 6/12 

20.42 ee 

i ey CONTINUED - 

| i 786085 . Drawn jis 
Job No. a mole =e Golder Associates socked ER



i COOR. N106640 ft. (N32503m) 

F2286975 ft. (£697071m) BORING LOG .G41-L25 | SHEET__3. oF _3 

i SURFACE ELEv. 1093.7 ft. 516.24m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum —______ USGS MSL spa starTEp 12/3/79 paTE comPLeTep__l2/4/79 

. DRILL RIG Joy 128 DRILLING METHOD Mud_ Rotary 

DEPTH{i6 =1|& REMARKS 

a DESCRIPTION ~ | & 
METER | - Bio | w eowe. [REC 

i FEET a 
z g 3 : DER GIN. | art 

Bf 20.42 eee | 
67.0 | : | 

190 : | 
; 9" 115 IDO 40-150/3"| 0/9 

A , 

i Very dense, brown, fine to 
coarse SAND, trace fine to SW 
coarse gravel, trace silt to to |L82 
fine to coarse GRAVEL and ICD 8" 116 DO 75-110/2"' 4/8 

i fine to coarse SAND, trace | : ! ! 

silt, occasional to frequent | | | 

cobbles | | | 

| | | | 

a 160 | | 
| 7.5417 [0 110-50/1.5"5/7.5 
| as SAS EE 

i | | 
| | 

| | 
150 | 

26.06 7 tO" 118 DO. 150/0" 0/0 | 

i 89.9 END OF BORING 
HOLE GROUTED AT COMPLETION 

i NOTES | | 

; ‘1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely | 

falling 24". (Samples 2 - 18) 

t 
| 

i 786085 . jis 
Job No. == = 

Drown WY 

scale l= Golder Associates “peeked WILE



i COOR. N116270 ft. (N35440m) 1 5 

£2287725 ft. (£697300m) BORING LOG _G4)-Ml SHEET | OF __2 

i surrace ELEV. 1582.8 ft. (482.44m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSE DATE started 4/22/81 DATE COMPLETED 4/28/81 

i DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD | Mud Rotary 

ar 
DEPTH S GROUNDWATER 

METER ~ DESCRIPTION ol ~|¢ HAMMER eg OBSERVATION 

i FEET : e/E)E;e) Ot an WELL 
n > mM z - 

. 0.0 
. | 

| | l > 96/1081 0.97 

. en 
BRmictwaens i 1 | DO} Push 12/18} © | 

Sd 
Compact, light brown, fine we | | 

i to medium SAND, trace silt , nn 

to fine to coarse SAND, trace | SP | \Hydraulic Me 

fine to coarse gravel, trace | = 2 | D9) “push 24/24) : | 

i silt _—_ et 
|| Ps 
bo Heo Ge! 
P| | eo 

| i wi. a Grout 

i | a | ee o| (to surface) 

5.18 _ | - : ae = 

a Dense, brown, fine to coarse bP- wg | 

SAND, trace fine to coarse | SM me OI 
. ° . 

. => . 

gravel, trace silt with silt So ® 

; layer varying from %" to %° og , 

thick avdraul3 aa = | 
ydraulic Me tae iene) 3 

PF 

i 
we 

A a 
26.0 

ay 

Dense to very dense, light Hi od 

3 3 A ; i brown, fine SAND, trace silt, pa 4 a0 Push 12/18 q 

fineness increasing with SP -,| 

increasing depth, very poorly me 

graded 
- 

P 

i 11.43] | oe 7 _ 
- 37.9 

| 
CONTINUED CONTINUED 

i 786085 
SKB. 

Job No. —_~S++>~+_E 
Drawn | 

Scale = | Golder Associates Checked ___ RB



f COOR. N116270 ft. (N34550m) , 

52287725 ft. (£697330m) BORING LOG _G4)-Mll_ SHEET © ___ OF __~_ 

suREACE eLev 1582.8 ft. (482.44m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL DATE STARTED 4/22/81 DATE COMPLETED 4/28/81 

DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

i iT. 
DEPTH ° a 5 GROUNDWATER 

ETER |. DESCRIPTION co|< |e HANMER | OBSERVATION 

i FEET 3 eg Z a nt Zant. WELL 

wo 
> m z - 

i 1.43| _ CONTINUED a | | CONTINUED — 

37.5 | OF 
| io Grout 

p. 

L }s | oo ydraulic ws _ dT: 8 

5 Push (15/18t+ 39.0 
+ .2 Bentonite 

++ > (] ] 
rE GS 19x 2€4'12 80 

i 
- 42.0 

0 . 
, an, 

Oe 

i 0 8. 
| | | lo. =, Pea Gravel 

| P| ee 

. ( 

gm Lede go afer hinge? —"Se 
Dense to very dense, light : 6 | DO, Hammer {18/18} == 30. 

i brown, fine SAND, trace silt, | | lp _— 

fineness increasing with SP | — 

increasing depth, very poorly | 7 

i graded 
0 vo 

0 +) Oi 
o + or: 

| > = 0? Pea Gravel 
ono 0° 

: brea 
os. oO 

0» a) 
ann 

= |7 | 0, Hammer (18/1869 ===° F 
7 Hammer |18/18)¢ ===> 0 | 18.29 

00° 00 HO. U 

»0 0 ° 7, Pea Gravel 

i 
of oy (to bottom 
0° ©" | of boring) 

19.51 
oe? 8 

ero a p00 fF! 

; Very dense, brown, fine SAND, |cy 

: some silt, very poorly graded 
, 

: LT eld wanner [18/18 Oo Hammer {18/18 

E 21.79 a ee 

p78 CONTINUED pS 

786085 
SKB 

; Job No. ___—_-_ - ——__ 
° Drawn 

scale = 5! Golder Associates sen MRE 

ft



i COOR. N116270 ft. (N34550m) 
£2287725 ft. (£697330m) BORING LOG _G41-MU SHEET__3__oF__2 

E surFace ELev 1582.8 ft. (482.44m) proyect FYXON CRANDON TAILINGS DISPOSAL SYSTEM 

narum USGS MSL opie starten 4/22/81 DATE COMPLETED 4/28/81 

5 DRILL RIG Schramm Rotadrill TO4HP oriiing METHOD Mud Rotary 

DEPTH 5 s 8 GROUNDWATER 

METER | © DESCRIPTION o| |e HAMMER | OBSERVATION 

i FECT z 
s g 2 a DER GIN art WELL 

* 2) 
> @ z a 

5 31.791. —— CONTINUED - S| 

71.5 | | 
| Very dense, brown, fine SAND, SM | | | 

5 2056 _ some silt, very poorly graded | | 

74.0 

[= |e |o0| water [18/18 
i 

Hammer |18/18 

Very dense, light brown, fine |SP | | 

SAND, trace silt, very poorly |S! | | 

graded P| | 

f 7 
| S| 

| 
i | - a 

7 | 
26. 82 __ ! P| | 

i 88-0 | | | 

| /- | 10 | Air | 
10/ DO| Hammer {18/18 

Very dense, brown to red-brown, 

i silty fine to coarse SAND, SM 

some fine to coarse gravel to 
fine to coarse gravelly fine 

i to coarse SAND, some silt, 

occasional cobbles and boulders 

Air 

; r= [ilo attr [ae 

i 32.46 ee 

_ 106.9 CONTINUED S| 

i Job No._286085 
° Drawn ____ SKB 

Scale y"N = 5! Golder Associates Checked MRB



i COOR. N116270 ft. (N34550m) 
n 5 

-9987725 #t. (£697330m) BORING LOG _GSi-Mli” SHEET ——____ OF —— 

. SURFACE ELEV. 1982.8 ft. (482.44m) pseoject EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _____USGS MSL CATE startep ___4/22/8) sate compceten 4/28/81 

DRILL RIG SChramm Rotadrill T64HP oriting meTHoo___Mud Rotary 

i ar 
DEPTH 5 = S GROUNDWATER 

ETER | © DESCRIPTION ej x|¢ HAMMER | OBSERVATION 

i FEET | @ e) 22) eo) Blows RE ATT WELL 

on 
Si ajsjzir | 

i a6) — CONTINUED 8 | 

106.5 
| 

Very dense, brown to red-brown, | | 

silty fine to coarse SAND, 12 Ain liaaz : 

i some fine to coarse gravel to | 121 00 Hammer 17/17 

fine to coarse gravelly fine SM 

to coarse SAND, some silt, 

i occasional cobbles and 

34.75 boulders _ a 

i 114.0 
| , 

| 
: | | Air : | 

i 
{| 13/00; Hammer | 3/6 _ 

| _— : 

5 | P| | | 
S| 

| 
| | 

| 

i 

' Very dense, brown, fine to BW - 

coarse SAND, some fine to SM 

coarse gravel, some silt to cs Ty 

fine to coarse gravelly fine | qa pd wanmer | 

i to coarse SAND, some silt, 14 DQ Hammer [12/18 

occasional cobbles Lo 

, | id od wanmer [18/18 19 DG Hammer {18/18 

i 43.13 Se 
SS 

| 147.5) | CONTINUED S| 

i Job No._/86085 
Drawn SKB 

scole "= 5! Golder Associates oe RB



f COOR. N116270 ft. (N34550m) 
— 

59287725 ft. (£697330m) BORING LOG _S41-Ml SHEET 2 OF __2 

E SURFACE ELEV 1582.8 ft. (482.44m) prosecT EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DRILL RIG ochramm Rotadrill TO4HP poritLING METHOD Mud Rotary | 

DEPTH |e 1. 
PIMs 3| GROUNDWATER 

i METER | & DESCRIPTION oe} xs HAMMER |. OBSERVATION 

FEET | e| 2/2 S| wet | ATT WELL 
w 

> m z - 

i 3.131 | CONTINUED | | 

141.5 Very dense, brown, fine to Ay | | 

, coarse SAND, some fine to 0 | | | 

i 43.39 coarse gravel, some silt to M | : 

144.0 fine to coarse gravelly fine / | 

to coarse SAND, some silt, | 

i \occasional cobbles __.__/ | 
Air | 

| \Hammer | 

i |= | 16/00 17/17) 

fy 
Very dense, gray-brown, silty | ! | . 

i fine to coarse SAND, some fine | SM | | 

to coarse gravel, trace clay | i 

Fp 47.70 po | ! 
156.5 : | | 

Sound, green, metavolcanic | ean | 

48 . 46 TUFF _ | | a | 

159.0 Green and red, Weathered TT _ hammer | 

48.92 metavolcanic TUFF | - | 17/00, % 13/13! 

160.5 
i END OF BORING 

i NOTES 
| 

1. Elevation of top of protector pipe, 1585.75 ft. (483.34m). 

i DATE eee LOCC CC 
ee et eT OL 

i [DEPTH (ft.)] 3.2 SS NS NN 

i Job No. 286085 
:; 

se dt Golder Associates Drown 
cale = 

Checked



i COOR. N113155 ft. (N34490m) 
; 9 | 

£2287645 ft. (£697276m) BORING LOG G41-M15 SHEET ___|_ oF __2 

i sureace ELEV 1653.0 ft. (503.82m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum USGS MSL sas STARTED 9/8/81 DATE COMPLETED —_o/ 13/8! 

DRILL Rig Schramm Rotadrill T64HP oriiLine METHOp____ Mud _ Rotary 

ee DEPTH 5 © REMARKS 

METER 7 DESCRIPTION 2 ~ HAMMER lace 

i FEET | c{E)R 2) Ae far 

0.0 
| 

i 
| 

| | ! 

f 
| 

P= th loo wamner - 1 Hammer 18/18 

fo 

| 

i Compact, red-brown, fine to Saar : 

coarse SAND, some fine to \ nal 3 

coarse gravel, some silt, of C 00 Hammer |24/24) 

i trace clay, frequent cobbles 4 | 

| -_ | 
| i 

: fp 
| | it~Air 

| \hamme 

i 
P-[3 00 ¥ | 5/12 

E 

Boel) 
25.0 . 

) Dense, orange-brown, fine to SP 

i medium SAND, trace fine gravel, | SM 

trace silt, trace clay, very 

| weakly cemented VAir 

i 
Hammer 

9.601 | |. 7 -[aloi * [16/16 
| 31.5 
i CONTINUED 

i 786085 : SKB 
Job No. _L2¥Vt~= 

Drown ___ 2 SE 

scole "= 5! Golder Associates won RB



E COOR. N113155 ft. (N334490m) 

52087645 ft. (£697276m) BORING LOG G41-Mis sHeeT_2 _ or __2 _ 

i SURFACE ELEV, 1653.0 ft. (503.82m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

| DATUM —.__USGS MSL CATE STARTED 5/8/81 DATE COMPLETED 5/13/81 

[ DRILL RIG Schramm Rotadril] T64HP oRILLING meTHOD____Mud_ Rotary oe 

DEPTH s < S [SAMPLES REMARKS 

a DESCRIPTION ~ 

METER Je 
ol>|¢ HAMMER | 

Nn 
> m z re 

Bf scol | commen 
31.9 Dense, orange-brown, fine to SP | 

medium SAND, trace fine gravel, p™ | | | 

F 10.67 trace em trace clay, very 

weakly cemented. = «= __ 
35.0 

Air 

i 
Hammer 

staal 
ho | 
ff 

i Very dense, orange to multi- Dd | | 

colored, fine to coarse SP ; | | ! 

gravelly fine to coarse SAND, to | | 

; trace clay to fine to coarse G _ | 

sandy fine to coarse GRAVEL, : | | 

| trace clay | | | 

; | 1 Air | 
6 | DO Hammer 4/4 | 

TTT oT 

i 16.76 Le 

55.0 
Very dense, red-brown, silty 

E fine to coarse SAND, some SM 

17.98 fine to coarse gravel 

59.0 
E CONTINUED 

i 786085 
SKB 

3 Job No. _—_-—- => 
. Drown —__ SD 

sole" = 5! Golder Associates nroened MRE



i COOR. N113155 ft. (N334490m) 
52287645 ft. (£697276m) BORING LOG G4l-Mls_ SHEET 3 __ oF _4_— 

i SURFACE ELEV 1653.0 ft. (503.82m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS_ MSL pate starteo_—_2/ 8/8! sae compteten___-/ 13/81 

ORILL RIG SChramm Rotadrill T64HP pritLinc meTHOD__Mud Rotary 

i ar 
DEPTH Is “18 REMARKS 

a DESCRIPTION ~l|ede 

E METER |e wl ole a "BLOWS REC,” 
FFET |¢ =| G6]2/ 2) Pere. ATT. 

1° 
=> m z aa 

i 17.98! CONTINUED S| | 

59.0 a | | 

Very dense, red-brown, silty Air 

; fine to coarse SAND, some SM / Hammer |21/21 

fine to coarse gravel 

i 19.81) | | | 

65.0 | : 

i Very dense, brown, fine to | | 

medium SAND, trace silt, 4" ! Sp P| | 

thick fine sand and silt lens | | | | 

f at 71' | oF | 
= | 80d water [12/18 

/ | 
5 | ae 

22.86 ee | 
5 75.0 | : 

| | 

Very dense, brown SILT, trace 

i fine sand, very poorly graded, | y Air 

silt is coarse and sand is J Hammer | 36/36 

very fine 

26.52 ee 
i 87.0 

Very dense, brown, silty, fine 

to coarse SAND, some fine to 

i coarse gravel, trace clay, tol pd Hammer {18/18 | 

occasional cobbles 

E 94.0) CONTINUED 
i Job No. 286085 

° Drawn ____ SKB 

we 1" =_5! Golder Associates shocked MB



i COOR. N113155 ft. (N334490m) 

52987645 ft. (£697276m) BORING LOG Sai-Mls SHEET 4 __ oF 2 __ 

. currace eLey 1653.0 ft. (503.82m) proyecr____EXXON CRANDON TAILINGS DISPOSAL SYSTEN 

patum USGS MSL sé startep —__0/8/8! ae compceteo —_-/ 13/8) 

{ DRILL RIG ochramm Rotadril TO4HP pei LING METHOD Mud Rotary 

ar 
DEPTH! {|e | REMARKS 

a DESCRIPTION oye 
METER| ,. Slate] | MANNER Rec, 

| 7 
> a z - | | 

i 08 65| CONTINUED | | | 

94.0 _ i : ! 
Very dense, brown, silty, fine ! 

f to coarse SAND, some fine to SM 

coarse gravel, trace clay, | 

occasional cobbles 

30.78, | iT 
E 101.0 oly DO} Hammer {14/18 

- 
| 

| _ | 
P| a 

: —_ | ! 

Very dense, gray to brown, —_ | : 

fine to coarse SAND, trace Sp P| | 

| fine to coarse gravel, trace | | : | 

clay and/or trace silt | | ! i 
aj 

f 
| f= |12 [00 | Jammer | 15/1e 

i 

5 36.27 oo 

| CONTINUED | | | 

aE No. {80052 —— = ———s« Golder Associates Drown — oe —— | 
Scole._|. = 9 a checked__MRB_



é COOR. N113155 ft. (N334490m) 641-M15 5 g 

£2287645 ft. (£697276m) BORING LOG 22 SHEET = OF —=— 

i SURFACE ELEV. ft. (503.82m) provect FYXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL ODATE STARTED 5/8/ 8] DATE COMPLETED 5/13/81 

g DRILL RIG Schramm Rotadril] T64HP oriLLinc meTHOD_____Mud Rotary 

ar 
DEPTH ° 2 © ! REMARKS 

METER |& DESCRIPTION o| tle HAMMER z . 

C q wi Ooty B jREC, 

i FEET : z g 3 : DER GIN. art 

i 36.27 CONTINUED S| | | 
119.0) 

| 

i Very dense, gray to brown, Rip | 1 

fine to coarse SAND, trace Sp ee: 

fine to coarse gravel, trace 

: clay and/or trace silt 

38.40) | 
126.0 

i 
i | ! 

: | — 
| Aj | i 

= (ra bo | Hamner | 15/18 

i a 
| | 

| 

. Very dense, tan to multi-colored, | | 

fine to coarse gravelly fine SP | 

to coarse SAND, trace silt to | 

i to fine to coarse GRAVEL and GP 

fine to coarse SAND, occasional 
Air : oboe = Pisiba| weer are 

E 45.42 ee 

149.0 

i CONTINUED 
, 

[ Job No._286085 Golder Associat Drown —___ KB 

Scole 1 = 9) . es Checked ___ MRB_



i COOR. N113155 ft. (N334490m) 
6 9 

ro2a7645 ft. (£697276m) BORING LOG _GSi-NIp_ SHEET 2 _ OF —= 

i sureace ELev 1653.0 ft. (503.82m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

baTUuM USGS MSL SCs: a TED____9/8/81 sate comeceten __>/ 13/8! 

f DRILL rig Schramm Rotadrill T64
HP DRILLING meTHop____Mud Rotary 

DEPTH |6 s Q REMARKS 

a DESCRIPTION ute | 
METER | V alo |e ewe. REC; 

E FEET é : g aE woe at 

i 1s aol CONTINUED P| 
149.0 

Very dense, tan to multi-colored, Air ! : 

fine to coarse gravelly fine SP | 16 50 Hammer hese 

to coarse SAND, trace silt to 0 7 

fine to coarse GRAVEL and fine {GP 

to coarse SAND, occasional 

i 47.24 cobbles 

155.0, | — 

a | 
! ! 
Pi _ 

E ; | (oo Air 
Very dense, brown to tan, fine = icp_ 17, DOL Hammer 18/18 

to medium SAND, trace silt to Ion ri | 

i fine to coarse SAND, some fine | | | 

to coarse gravel, trace silt | | | 

| B 

, | 18 DO Hammer 12/18 

; 53.34 ee 

175.0 

Very dense, red-brown, silty 

§ fine to coarse SAND, some SM 

fine to coarse gravel, trace 

clay 

Be | Pichon 
181.5 

f CONTINUED 

786085 
f Job No. —_—_—- — 

° Drawn SKB 

Scale_ 1) = 9 Golder Associates Checked___MRB_



i COOR. N113155 ft. (N334490m) 
7 9 

52287645 ft. (£697276m) BORING LOG G4i-Ml5__ | SHEET —_ OF —=— 

; surrace ELev 1653.0 ft. (503.82m) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM USGS MSL. SCO: TED 2/8/81 soa compLeteo —_>/ 18/8! 

i DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH =| 8 aE MARKS 

; METER . DESCRIPTION ° ~ te HAMMER e 

FEET | e138 | 2 | Sot art 
“ 

> m z - | 

i 55.32 a 8 ___ CONTINUED | | ! | 

181.5 Very dense, red-brown, silty , | | 

fine to coarse SAND, some KM | | | 

E fine to coarse gravel, trace 

56.39 clay | 

' 185.0 

| 

5 
| | | 

i | AG | 
| - feo DO Hammer 18/18 

j | | 

: Po 
| ys | 

Very dense, dark brown to red-  =ML | | | | 

EF brown, SILT, trace fine sand, | to | 
trace clay to SILT, some clay (CL | 

[or bo | vane |10/18 
; 

21 (D0 | Hammer | 10/18 

Air 

i 22 Hammer | 36/36 

i 65.99 ee 
- O16. | eet SariNeD ~ 
Job No.__/86085 

° Drawn _ SKB 

niet = 5 Golder Associates nonnod MRE



i COOR. N113155 ft. (N334490m) 

| £2287645 ft. (£697276m) BORING LOG G41-M15 SHEET __8 or __9 _ 

i surrace evev, 1653.0 ft. (503.82m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL DATE STARTED 5/8/81) DATE COMPLETED 5/13/81 

i DRILL rig Schramm Rotadrill T64H
P DRILLING weETHOD....Mud Rotary 

DEPTH |s = o REMARKS 

a DESCRIPTION b ! 

i METER | 
o|>/¢ HAMMER | 

FEET e 
“ 8 Z a Deh GIN art 

” 
> m zi rl 

i 65. sol oe CONTINUED | | | 

216.5 7 P| | 
| 1 | | 

| | | | 

: | 

i 
| Air 

23 D0 | Hammer | 24/36 

! 
| 

i ! | | 
Very dense,dark brown to red- ML : | | 

brown, SILT, trace fine sand, to Po | 

; trace clay to SILT, some clay CL —_ ! 

! oi Air | 
! . 400 Hammer | 18/18 

: | | 

i , | 
| | 

| | 

i | 
| | 

237.0 
| 

Hard, Red, CLAY and green ROCK | | 

FRAGMENTS (weathered meta- | 

volcanic tuff) i 

i 
74.37 _ 

; AA () ~~ — 

CONTINUED 

i 786085 | SKB 
Job No.4 

. Drawn 

He i 

——YRE 

; Scale = 5 Golder Associates oS



i COOR. N113155 ft. (N334490m) 
6 6 

2287645 ft. (£697276m) BORING LOG G41-M15 sHEET__9__ of _2 _ 

i suRFACE ELev, 1653.0 ft. (503.82m) pRosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

pATUM USGS MSL César: STARTED —_O/8/8] sd COMPLETED ____o/ 13/8! 

i DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

ar 
DEPTH |5 = 4 ) REMARKS 

a DESCRIPTION bu | 

METER |. eee HAMMER | EC. 

i FEET |e a | 2 S| oper GIN ic: 
a Si aizir | 

i 14.37| CONTINUED | | 

Hard, Red, CLAY and green ROCK 79/08 

i FRAGMENTS (weathered meta- e . ql) 

volcanic tuff) | | 

i / 
| a } 

254.0 
| —_ : 

END OF BORING | pe 

f | 
| 

| | | 
Py 

i 
{ 

i | | | 

i Job No._/86085 
: Drawn ____ KB 

: scale" = 5 Golder Associates noe RB 

a L



i COOR. N107900 ft. (N32888m) 
F2287176 ft. (E697133m) BORING LOG _G41-M24 SHEET____|. OF _!_ 

i SURFACE ELEV. 1653-1 ft- (503-87) proyect___ EXXON CRANDON TAILING DISPOSAL SYSTEM 

DATUM USGS MSL spate startep 12/4/79 spate compLeteo —_lé/o/79 

i DRILL RIG Joy 128 DRILLING METHOD_________———S Mud _~Rotary 

DEPTH | 6 =| 8 GROUNDWATER 
METER |° DESCRIPTION c|~ |e HAMMER rec OBSERVATION 

i FEET | e{ Zee) Se | art WELL 
w 5 @ Zir Note ] (ins | (Note 2 ) | 

0.0 p | | 
2 | Grout 

| - - Loot 

| Compact to dense, brown, VAS | | 

Silty, fine to coarse SAND, SM a 

some fine gravel to fine “@: a8 Til | 1.52 
to coarse SAND, some fine = SO 

to coarse gravel, some silt 6-11-17 (18/18, Bentonite 

i rt Clay Seal 
: 2.44 

i | -| ow 8.0 
ig | & 

ou 

3 po | 11-11-13}18/18°{) G 
3.8] 

| i a ————— 5 
13 

| | 0° ” 

i | 4 [D0 | 19-24-60/18/18) 0) S 
Very dense, brown, fine to | | . ov 
coarse SAND, some fine to | ° 

i coarse gravel, trace silt to ISP Ce | Pea Gravel 

fine to coarse gravelly, 5° 

fine to coarse SAND, trace oO - 

i Silt, occasional to frequent 182] § [po 21-71-81 118/18 4 6.55 
cobbles o.1— 271.5 

o°|— 
i 184 2 0 

gu 0 84-100 Q jo. g 
es ee fof o |e) Pea Gravel 

i 8.38 ae 

27.9 Very dense, brown, fine to 50 -™ 

i coarse SAND, some silt, some SM [aa ho kQ-100 , So _ 

9.39] | Fine fo coarse gravel Ae et 2.39 
' 30.8 END OF BORING : 

NOTES | 

i 1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

| falling 24". (Samples 2 - 7) 

; 2. Groundwater observation well dry at completion of installation. | 

i Job No. 786085 ° Drown —___J 1S 

| ete Golder Associates mened URE.



[ COOR. N109170 ft. (N33275m) 

2288410 ft. (£697508m) BORING LOG .G41-N21 SHEET_|oof_D | 

i SURFACE ecev, 1727.4 ft. (526.50) proyect EXXON CRANDON TAILINGS D AL SYSTEM 

| patum —_____ USGS _ MSL pate startep___ll/2//79 __ DATE COMPLETED__12/1/79 

DRILL RIG — Joy 128 _ DRILLING METHOD_____Mud Rotary _ _ 

i : ar | 
DEPTH |° d|° GROUNDWATER 
METER 7 DESCRIPTION o|< |e HAMMER | OBSERVATION 

i FEET |@ el} 2 (e)e) Som. | ar WELL 
a > m z - No A in 

i 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 [D0 6-12-57 | 12/18 

i fine to coarse SAND, trace SM 
silt, frequent cobbles and | 

' boulders : 

la 

= — . | | 

; | 120} 4 |p0 | 22-65-55:12/18 

EL 

i | 

Very dense, brown, fine to 
coarse SAND, some fine to 5 D0 14-27-74 12/18 

i coarse gravel, some silt to SP : 
fine to coarse gravelly, to : 
fine to coarse SAND, trace SP 

E silt, occasional to frequent SM 
cobbles and boulders 

Ta | | HC 
; tet § 00 Bors?" 4/16 

157 
9"; 7 DO 57-100/3"|} 4/9 

ot [| | tT 

Pig 
' ay CONTINUED 

i 786085 . iis 
Job No._1=~~=~ Drawn 

Scole____ | =o. Golder Associates Checked _ LAA



i COOR. N109170 ft. (N33275m) | 
, E2288410 ft. (£697508m) BORING LOG _G4!-Nel SHEET_4 oF_2 | 

; SURFACE ELEV 1727.4 ft. (526.50m) pRovect EXXON CRANDON TAILINGS DISP 
DATUM USGS MSL DATE STARTED 11/27/79 DATE COMPLETED.__12/1/79 

i DRILL RIG Joy 128 DRILLING METHOD......____Mud Rotary 

DEPTH |S i | so GROUNDWATER 
i METER a DESCRIPTION 6 ~ c HAMMER | OBSERVATION 

nar E] E/E) g) BeN (eer) WELL 
° >| {= 1°" |(Note 1) fins. } 

CONT | Pog oe 
34.0 | | | 

. | 59) 8/00) 20-26-33) 12/14” 
a 

i 140 , 
HA" 9 1p0 140-100 4/11! .4 Grout 

i (to surface) 

i ; MQ 
very dense, brown, fine to 8 
coarse SAND, some fine to 100 | | ro 

E coarse gravel, some silt to b3"110 po! 1090/3" r 
fine to coarse gravelly, SP a | 

fine to coarse SAND, trace to | “ 
Silt, occasional to frequent SP. a 

i cobbles and boulders SM | O 
{110 | Ae 

| 3" h1 po} 110/3" | 3/3 a4 § 
| epee ot WY 

i | 4} 9 
vie 
ss 
eis 16.76 

; soli bo 16-143 | svt S 55.0 
+H 
+t g 

i 10¢ a 8 , 
18.29 <j 0" }13 DO | 100/0" +4 | Bentonite 
60.0 

| ++ Clay Seal 

i Very dense, brown, clayey 

SILT, some fine to coarse L 1 
gravel, trace fine sand to CL 

i clayey, silty, fine to coarse 

SAND, some fine to coarse gravel 100 114 po 16-47-53 {18/18 

i 20.88 ee __ 

pe CONTINUED a CONTINUED 

i Job No.__286085 
Drawn____ulS 

: Sle 1 "s5' Golder Associates spooked HK



; COOR. N109170 ft. (N33275m) : - 
| F2288410 ft. (£697508m) BORING LOG G41-N21 | SHEET__~ OF > 

; surrace Ecev, 1727.4 ft. (526.50) proyecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _..______USGS MSL pate startep___1/27/79 ss pat COMPLETED le/i/79 

DRILL RIG Joy 128 DRILLING METHOD Mud Rotar 

i ran DEPTH =| 8 GROUNDWATER 
METER) .. DES CRIB TION o|~ |e HAMMER | OBSERVATION 

| @ >}; 7771" 1 (Note 1 ins. 

i 00.88 CONTINUED P| | CONT INUED 

68.5 Te | I++ — 
| | ts 

15|D0} 15-25-50|18/18++] 
: Bentonite 
+ Clay Seal 

i Very dense, brown, clayey e 
SILT, some fine to coarse ML + 
gravel, trace fine sand to CL } 54116 [00 18-19-35118/18++ 23.16 

i clayey, silty, fine to coarse 2° | 76.0 
SAND, some fine to coarse gravel Sr: 

| 0 

i 50/17 (00 | 15-22-28) 18/18... 
|| So 

ola 

i oe! =| Pea Gravel 
| o| & 

r | 2 res|ie loo) 25-36-20 tena?" 2 
i | 12 

| oe 2 

U5 “J! 
i 6 y CO t ) e e 3 N 

ST 

i 28.19 © 
92.5 | 195 > 

1-9" 120 |po 187-108 9/9 | > 
i - ce 

Very dense, brown, fine to Sp a 
coarse SAND, trace fine to cM 5 3 

; coarse gravel, trace to 112 a 29.87 
some silt to TE u Zz SM Fy 6" 421 112/6 0/6 [AX 98.0 

ES 

i z Caved 
SX Material 

31.09 _ _ A __ 
02.0 

; _ . CONTINUED CONTINUED 

i 786085 . Drown JS Job No.4 Sst a 

oe yrs! Golder Associates =necked KE 

,



; COOR. N109170 ft. (N33275m) 
E2288410 ft. (£697508m) BORING LOG .641-N21 | sHeeT 4 OF 

surrace ELev. 1727.4 ft. (526.50m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum _________ USGS MSL oat startep —— 11/27/79 pate compreten__le/1/79 

DRILL RIG___Joy 12B __ DRILLING METHOD Mud Rotary 

i ar 
DEPTH! a| 8 GROUNDWATER 
HETER| a DESCRIPTION el~|[¢e HAMMER OBSERVATION 

i FEET |& ce) SLE, E) seta | aT WELL 
|? -} © | 71" | (Note 1) Kins. 

i Ea ad CONTINUED | CONTINUED 

102.0 | | ! Z 
| P| | »S 

i 8 |. 
K 
=> 

i igs K 
Very dense, brown, fine to Sp cet e2 100 | 54/2" nik Zz 
coarse SAND, trace fine to SM > 

; coarse gravel, trace to ro IZ 
some silt XS SM | > 

E | SS | Caved 
| ; | Ly Material 
| fo NS 

| S| D 
i Z 

! | » 
| 150 K 

i / £&3"123 |D0} 150/3" | 0/3 » 

| Qe 
| 4, oT aa 
{ QO. 

i © 
« — 

ou 

_ 
; 38.10__ 3 

125.0 
NI 

; Very dense, brown, fine to a 
coarse SAND, some fine to | ' 
coarse gravel, trace silt SP 

E to fine to coarse gravelly to 
fine to coarse SAND, trace SW 

; Silt, occasional cobbles 

41.45 ee LN _ 

i pad > Sime - ie 

i Job No. 7860 ° Drown___ jis Ct Golder Associates shocked KE



E COOR. N1O9170 ft. (N33275m) , 

E surrace ELev. 1727.4 ft. (526.50M) project EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTumM ______USGS_ MSL sé aE STARTED ___l1/2//79 DATE COMPLETED 12/1/79 

. DRILL RIG-____Joy 12B DRILLING METHOD __ Mud Rotary 

DEPTH|S =| 8 GROUNDWATER 

METER |< DESCRIPTION o|~< |e HAMMER OBSERVATION 
————| & wre? }olu REC. 

i FEET 3 e/ 2/8) 2) Bee | ar WELL 
. >} 2421) |(Note 1) fins. 

T f | ie CONTINUED et yi oo 
136.0 ~ ~~ : Zine Pw S D 

Ni = | *Caved 36.0 
ZOO 2 8 

E 6" |25 D0} 200/6" | 4/6 K 42.21 
Very dense, brown, fine to {_| || 4 vs 

coarse SAND, some fine to Sp N= 

coarse gravel, trace silt to Zhe Caved 

to fine to coarse gravelly CW NEE aved 

fine to coarse SAND, trace Zee Material 

silt, occasional cobbles Ales 

i Ze z 
Sk 
Z ___ | 

: Sa 45.23 
200 NK 148.4 
oN it de S \ 

i 45.8 Ee 26 1D0| 200/6" | 3/6 Se o> 

150.9 END OF BORING 

E NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 360 1b. hammer freely 

falling 24". (Samples 2 - 26) 

i 2. End of top of protector pipe, 1729.5 ft. (527.15m). 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

LDEPTH (ft) 

i DATE | 8/9780] 8/16/80 | 8/23/80 | 9/2/80 | 9/io/ao [| si 

TpepTH_(m)_| 41.73. | 41.76 | 41.79 | 41.79 | 41.88 |) [| 
; DEPTH (ft.)| 136.9 |137.0. | 137.1 | 137.1 | 137.4 | | J 

i Job No. 786085 | . jis 

wie 1 =5" Golder Associates ry 
cole Checked UA



i COOR. N113755 ft. (N34673m) 
1 6 

£2288760 ft. (£697615m) BORING LOG SG4!-P16 SHEET _-__ OF __>__ 

i surface ELEV. 1088./ ft. (484.24m) progect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

sarum USGS MSL spate: startep 4/22/81 are compreteo__S/ 27/81 

i DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

ar 
DEPTH | 5 a1 38 3 GROUNDWATER 

METER j . DESCRIE TION o|\ |e HANMER | OBSERVATION 

Boeri: g)E]E Lg) SSR fom wu 
” > mM = m | 

0.0 : ! 

i pp 
| Compact, light brown, fine to Sp | | | 

i ' | medium SAND, trace silt | | 

[= [1 | 00 Hanmer _[12/18-¥-—8/10/81 _2.F 
Bena | 

8.0 
| 

Tal allie: er | = 18/181 
Compact to dense, brown, fine to SM c = Hammer f : 

F meidum SAND, some silt to fine /|t0 pd | 

to coarse SAND, some fine to SP | | 

coarse gravel, trace to some SM | | | | 

silt _ | 

S| 
! | Py | 

I Kir ae : [a ie pane 
oo _! | 

“gi 
7.62; | | E 
25.0 Pa 

| | 
[ Dense, brown, fine to coarse Sp a ~| 

gravelly fine to coarse SAND, +o BA) 2 | 

trace silt to fine to coarse Ep 2) = |Grout 

i GRAVEL and fine to coarse “el | (t0 surface) 

SAND, trace silt Pe ae > | 
[= | 4 [0 Hammer 12/8, — | 

On| | 

i oy ‘O 
2 ” 

be = 

| 
ws 

i 11.13 ee __10,37- 
- 36.5 

CONTINUED CONTINUED 

E Job No. 786085 
un SKB 

es 5 Golder Associates eet MRE



i COOR. N113755 ft. (N34673m) 2 6 

E2288760 ft. (£697615m) BORING LOG G41-P16 SHEET_& _oOOF' 

i SURFACE ELEv, 1988.7 ft. (484.24m) prosect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

parum USGS MSL spas startep 4/22/81 spate compteteo__4/27/81 

| DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary 

DEPTH|5 S GROUNDWATER 

METER| ® DESCRIPTION o| |e HAMMER OBSERVATION 
———— | uJ ” Ld REC. 

Bojer: ]E]E : GSN Se 
N 

> @ za - 

i 11.13 | _ CONTINUED _ | | ____ CONTINUED 
36.5) 

| | | + + 

| ; | | + + Bentonite 

| Dense, brown, fine to coarse SP | | | Te Clay Seal, , 99 

i gravelly fine to coarse SAND, 0 | | De 39 r 

trace silt to fine to coarse p 7 0% " 

GRAVEL and fine to coarse 1s | po Hammer |18/18),%, 

, SAND, trace silt “y Pea Cravel 

a 
: 0 13.41 

i 13.72 P| a 44.C 
45.0 | | | ao 

| | oo , 

i | _ ! oo 
Pj | Soo 

| | Po | 4 So 
| Po /*@ oa. Pea Gravel 

: | 0 SH 

i | -|6 00. Ham Me BSS | 6 DO; Hammer |18/18/ogn igh 

| Pe Rs = of 

i 
oe 5.46 “gee PS Ss Pea Grays oy 

i | tette+ 17.68 97.0 

Very dense, red-brown, fine po de0n 9 Pee Gravel 

to coarse SAND, some fine to SM . 0° 054° (to bottom 

i coarse gravel, some silt, 900 9 o ° of boring) 

trace clay Mir 10 

: |= |7|00_Hanmer [18/18 

: | Air 

B fee | | . =| 8 {00 Hanmer [16/16 
- 71.5 

; 

CONTINUED 

; 786085 . SKB 
Job No.__2~+~=~ 

Drawn _ 

we l= 5 Golder Associates wen og MRB



i COOR. N113755 ft. (N34673m) 
3 6 

2288760 ft. (£697615m) BORING LOG _G41-P16 SHEET or__© _ 

. surFace ELev 1588.7 ft. (484.24m) provect____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum USGS MSL soar startep___4/2@¢/81 bare compceten___/@//81 

DRILL RIG__2chramm Rotadril] T64HP nai cing metHop...____Mud Rotary 

i Fe 
DEPTH - S | GROUNDWATER 

METER|— DESCRIPTION o| |e HAMMER | OBSERVATION 

i FEET | et S)2) 2) cere art WELL 
© Elalzie : 

i 21 791 — CONTINUED S| | 
71.5) 

| 

| | | 
: | | 

i 

i 
; | AY | 

| 9 'DO0 | Hammer !|18/18 

i P| 
/ 

Very dense, red-brown, fine | ! ! | 

' to coarse SAND, some fine to SM | ! 

coarse gravel, some silt, | | | | 

; trace clay | 

AVY 

i to Ino | Hammer /|18/18 

30.18 Se | | 
| | 

i CONTINUED P| | 
| i 

{ 

i : 1 

786085 SKB 
i Job No. ’ Drawn 

seule = 5 Golder Associates non" ARB 

t



i COOR. N113755 ft. (N34673m) 4 5 

52288760 ft. (£697615m) BORING LOG _G41-P16_ sHEET_4  or_6 

sureace ELev 1588.7 ft. (484.24m)peoject____ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum USGS MSL pate starten____ 4/22/81 pate compLetep__4/@7//81 

| DRILL RIG Schramm Rotadrill T64HP DRILLING METHOD Mud Rotary | 

DEPTH | ¢ . 5 s| sf _ | GROUNDWATER 
‘ DESCRIPTION o| + |e HAMMER | OBSERVATION METER |. SI>/El. | 

i FEET |@ : g | 2 | > : DER GIN oe WELL 
“” > @ z - 

. 30.18\ | — CONTINUED | | | 

99.0 ; 

| Very dense, red-brown, fine pL i | AG | 

to coarse SAND, some fine to SM 11| DO| Hammer |18/18) 

i coarse gravel, some silt, : 

trace clay | 

Bf s2.00 re | 
105.0 

. poy 
| a : 
| _ | i 

i | leo are ene | 12 DO Hammer 18/18 

7 L 
i 7 P| 

| | | ! | 

P| P| 
i | 

i 7 P| 
Very dense, brown, fine tO ign | , | 

coarse SAND, some fine to cM a | 

i coarse gravel, trace to some | | 
, silt | Air 

5 ye 12 DO_Hammer_|18/18 

i | =| 14 pd Hamner 18/18 14 DQ Hammer [18/18 

i AQ 84 — _ | 

_ 134.0 CONTINUED S 

Boos no 786085 | . Drawn SKB 
seule = 5! Golder Associates wrecked MRB



i COOR. N113755 ft. (N34673m) 5 6 

. F2288760 ft. (£697615m) BORING LOG G4l-Pl6 SHEET —~—— OF ——___ 

i surFAace ELev, 1988.7 ft. (484.24m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTum ____USGS MSL sae staRTED 4/22/81 pate compLetep 4/27/81 

D 2 

DEPTH |5 <| 8 GROUNDWATER 
METER | DESCRIPTION et [¢ | HAMMER eee OBSERVATION 

i FEET je z1 a 3 S| won ea | art WELL 

” 5 @ z r | | 

| 
i 10.84 / _ CONTINUED S | | 

| P| po 
f | | | 

Very dense, brown, fine to Cp. 

| coarse SAND, some fine to RM 
coarse gravel, trace to some — | 

i 1 ! o 

mt j= [15 po | wanmer _|18/18 
i ft ! | 

| P| ! 

E 145.0 | P| — 

Pp 
i Py 

| _ 
i Very dense, brown, fine to re po | water | 6/18 

| coarse SAND, some fine to M 16 DO | Hammer 6/18 

coarse gravel, some silt, | 

; trace clay, occasional cobbles | | 

48.46 __ _ 

; 159.0 | | 
CONTINUED | . | ! 

. | | 
| 

i Job No. {0 Golder Associates Drown re ——— 
Scale. | = 9 . Checked RO



i COOR. N113755 ft. (N34673m) 
s - 

~ -£2288760 ft. (£697615m) BORING LOG S41-P16 sHEET © _ of __& 

; suRFACE ELEV. 1588.7 ft. (484.24m) provect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ____USGS MSL pate starten 4/22/81 spate compceten___4/27/81) 

i DRILL RIG Schramm Rotadrill T64HP priLLing METHOD Mud Rotary 

DEPTH |S i| 6 ) GROUNDWATER 

i METER | DESCRIPTION eo] se) | kawmer | OBSERVATION 

METER § PE; el we) Bows ee WELL 
FEET 5 z| 313 | PER 6IN. | 

i 18.46. CONTINUED | a ! P| 

| Very dense, brown, fine to Air | 

i | coarse SAND, some fine to | fa7 DO! wammer (12/18 | 

coarse gravel, some silt, SM | | 

trace clay, occasional cobbles 

Bb so.2s 
165.0 ! | 

i | 
| | 

Hard, brown, CLAY, some green P| | ) 

weathered rock fragments a | | 

(weathered metavolcanic tuff) er | 

| pL 18: DO’ Hammer 18/18) 

| — | ! TT a 
53.34 | : | ! | 

Ef 175.0 | | | 

Hard, red, CLAY, some green | | | 
weathered rock fragments | | 

i (weathered metavolcanic tuff) |—Air | | 
| \Hammer_| | 

55. | - | 19! pol « 12/12 
i 181.0 

END OF BORING 

i NOTES 

; 1.  £levation of top of protector pipe, 1592.4 ft. (485.63m). 

i [parE j[e/iovsl) |S t—(‘<é‘irS~<C;~é‘dYSSC“‘<‘(‘C*zrSCCTLULULd 
TpepTe im | 2.80 | | | | 

; DEPTH (ft. 59 | |i 

: Job No, —fo00— Golder Associates Drawn oe — 
Scole | = 9 

Checked RB



i COOR. N111645 ft. (N34030m) 5 

£2288825 ft. (£697635m) BORING LOG _G41-P18 SHEET OF ___2 

i SURFACE ELEV. 1988.9 ft. (484.29m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM USGS MSL pate starTep__3/O//9 DATE COMPLETED ____ 3/27/79 

' DRILL RIG Joy 128 DRILLING METHOD._____Mud Rotary 

FT 
DEPTH | =| 8 a GROUNDWATER 
METER a DESCRIPTION o|~ |e HAMMER | OBSERVATION 

- wr etal w Boeri PEPE] E) a2tm "er MEL 
|B S|} @ 12) /|(Note 1) Kins. 

0.34. | Topsoil and rootma | | 4} 1 joo! 1-2-2 |18/1 
i 1.1 Very loose, red-brown to brown, 4 4/19/79 0.55) 

| silty fine SAND, some organic SM | Jc 

0.91 matter. | | 
E 3.0 

: vale) eee en 

i 213 \D0| 2-1-1 |18/18 
Very loose, brown to red- | cope in ap 

, brown SILT, some to trace ML } | | 
clay, trace fine sand | | | | | 

! | | 
| rs aes 

E | 400| 1-1-1 18/18) 
| rs 
| : po 

| | | | Ta Hy 
—_ | -- | Cee eee {| 

. 2|5 pO; 1-1-1 (18/18, 

: pe 
| 

i | 
| '13|6 Do | 2-2-11 118/18 

; 8.23 | 

27.0) | | 

| 
i Compact to very dense, red- ! 

brown, fine to coarse SAND, | | 

some fine gravel, some silt, N 33] 7 po 8-18-15 |18/18 
trace clay 7 

| tm i | : 16 | 8 Do | 39-11-5 | 3/18 

‘LL omweD Pt | ; 37.01 CONTINUED a _ 
Job No.286085 Drawn wa 
Bese 18 Golder Associates oe



i COOR. NI11645 ft. (N34030m) 
2288825 ft. (£697635m) BORING LOG G41-Pi8 SHEET __¢__ OF 2 

5 surrace ELev. 1588.9 ft. (484.29m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum ______USGS_ MSL opate startep 3/6/79 DaTE COMPLETED s/2l/79 

5 DRILL RIG Joy 128 DRILLING METHOD________———— Mud «Rotary 

DEPTH |, <| 5 GROUNDWATER 
METER a DESCRIPTION a ~ © HAMMER REC OBSERVATION 

; FEET a ey) 2 z |) a oon ea art WELL | 

| © : S| @}Z/)F/(Note 1) ins. 

i 11.28 CONTINUED So S| 

37.0, 

woe) ere [are 
Compact to very dense, red- | 

brown, fine to coarse SAND, cM 
some fine gravel, some silt, 
trace clay 7 

i } 60 }10 00 25-27-33| 18/18 

i | po | 
M40p | | 

| from} | | 
- , I Ing (2n-an. LOR | fj Tae a i 00 30-40-19 10/16 

51.5 - | 
| | 

i | 
= we Very dense, red-brown, fine Isp 33 be 17-47-92 (18/18 

i to coarse SAND and fine to SM | | 

coarse GRAVEL, trace silt | 

i Boulders noted at 51.5'-53.0' | | 

and 98.9°-99.5 13413 0 f12-24-110 1/18 

i ! | P| 

P| | 
| 

55114 DO | 60-90-65/ 9/18 

f 20.88 | ee | | 
ey CONTINUED / | | 

f Job No..__/86085 Drawn ____j]ls 
Se =5" Golder Associates senned



i COOR. N111645 ft. (N34030m) 3 - 5 

£2288825 ft. (£697635m) BORING LOG —G41-P18 SHEET ——— OF —=— 

i SuRFACE ELEV. 1988.9 ft. (484.29m) provect EXXON CRANDON TA S 

patum _..___USGS MSL sopate starten 3/6/79 pate competen___ 3/27/79 

DRILL RIG Joy 128 DRILLING METHOD.____Mud_Rotary 

Lie ar 5 <| 8 GROUNDWATER 
METER | DESCRIPTION o ~ ia HAMMER - OBSERVATION 

iar Efe] EE) ety ae WELL 
| © S| @]2z/{+!(Note 1) fins. 

i 20.28 CONTINUED | 

68.9 Very dense, red-brown, fine SP _ > 

| to coarse GRAVEL and fine to SM - - po 

, coarse SAND, trace silt 92/15 joo. 21-37-55; 5/18)4 ee 

21.95 o- 

, 160 a 10" a 
- - 12 16 ‘oy i 

| 1 D9 (37 of m f LS (to surface) 

i Very dense, red-brown to | pe 
light brown, fine to coarse sy | pp 
SAND, some fine to coarse ! : a | pm 

i gravel, some silt | _ | po 

| | 149 ]i7 Do | 33-59-90}18/18 * gi 
{ | |: | 

| | ae 
i - a 

| | ! 3 

| | og 
5 : ! Big! 

i | | 156118 [D0 47-56-100/18/18..) & 
| Boring abandoned at 90.0’ ! fa} O! 

| because of uncontrollable | | ie 
, caving. Relocated hole 5' to | | “| By 

3743 the south. See notes 2 and 5. 2) | A 2 

90.0 | 4 119 po} 35-77/3"| 0/91 8 
, | Pe 28.04 

| ++] | Bentonite 92.0 

: | | i. | Clay Seal 

p Very dense, red-brown, fine | rt | 28 .96 

to coarse gravelly, fine to | 2° * : 95.0 

coarse SAND, some silt, 190 |20 DO 63-80-110/14/18 | 
i trace clay to fine to coarse SM | | Pea 

SAND, some silt, trace fine , porave! 
gravel, trace clay, frequent . 

; boulders fo! 30.48 

18221 [po | 68-120 [8/12 = p,, 100.¢ 
| _ Gravel 

Bo psisg wit 
) 103.9) CONTINUED | CONTINUED 

i ea Golder Associates row $a — 
Scole___|"=5) Checked



i COOR. N111645 ft. (N34030m) - 
£2288825 ft. (E697635m) BORING LOG G4l-218 SHEET __4 oF __2__ 

SURFACE ELEV, 1988.9 ft. (484.29m) provect E RANDON TAILINGS DISPOSAL SYSTEM 

i patum _...______ USGS MSL spate: startep_____3/6/79 ss aT E COMPETED 3/27/79 

DRILL RIG OY 12B SS CéRILLING METHOD Mud Rotary 

| Bear ar 
8 2 S GROUNDWATER 

METER |® DESCRIPTION of > |e HAMMER OBSERVATION 
f FEET | et 2/8) e) een | arr WELL 

5 S| = ]2z]F/!/ (Note 1) I(ins. 

5 CONTINUED P| | CONTINUED 

103.0) | a 
| Very dense, red-brown, fine 1; =o— Pea Gravel 

to coarse gravelly, fine to ~~ $8 (to bottom 
coarse SAND, some silt, '» ca: of boring) 
trace clay tg fine to coarse SM ho Hea 

SAND, some silt, trace fine P33 a 

i gravel trace clay» frequent Se 
oulders . oe 1 

- - O c a WU | 

11) 5 | | | | c . % Lo : | 

| BO 

i eee 
— | Door gt , 

| P| nan 

F Very dense, brown to red- | | | Po 

brown SAND, GRAVEL and BOULDERS, | i Lt ae 

| (Unable to sample, unable | i PP a 

F ' to advance hole beyond 130'. | “ : : oy! 

| See notes for details.) : | | 7s 

| | | yo: Clot 

. | | | Dp. Fa i | | pe 4 

ar 5. i 0 

i | 
_ (Note 3) 

3 | 
| | ! 

i 39.62 | | 
130.0 

; END OF BORING 

(See sheet 5 for notes) 

786035 ) ils 
i .. Ne Golder Associates Drown —_ 

cole =D) Checked &



i COOR. NI11045 ft. (N34030m 
£2288825 ft. (£697635m) BORING LOG _G41-P18 SHEET__2 oF 

i SURFACE ELEV 1588.9 ft. (484.29m) prRovect EXXON CRANDON 7A 

DATUM _.__ USGS MSL Ci aT IE STARTED 3/6/79 pa COMPLETED 3/27/79 

; DRILL RIG Joy 128 DRILLING METHOD Mud Rotar _ 

i NOTES 

1. Penetration Test - Driving 3" 0.D. sampler with 300 1b. hammer freely 

i 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 

i 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- 

nole 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. 

i 5. Soil samples 1 to 20 were obtained in the original borehole. Samples 

21 and 22 were obtained in the relocated hole. 

i 6. =levation of top of protector pipe, 1591.5 ft. (485.09). 

; Table of Water Level Readings by Cate. Readings Indicate Depth Below Ground Surface. 

DATE 
DEPTH (m) [| 0.55 [| 0.43) [ 0.49 | 0.49 [| 0.49 

i DEPTH fe) se ff oo 

| DA 872/80 | 8/9/80 | 8/16/80 | 8/22/80 | 9/2/80 | 9/10/80 | 

"DEPTH (=) | 0.55 | 0.55 | 0.58 | 0.58 [| 0.58 | oO.62 [| | 
i ‘DEPTH (£t.)| 2.8 | 1.8 | 21.9 | 1.9 | 1.9 [| 2.0 |] 

i 786985 ° Drown ____ 1S 
Job No. 

r 

Soe =e Golder Associates wrecked 2S



i COOR. NIT1I390 ft. (N3395em 
£2288820 ft. (£697634m) BORING LOG _G41-P188 SHEET ___ oF _>__ 

i suRFAcE ELEV. 1589.1] ft. (484,34m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

DATUM _______ USGS MSL spate. star TED —__ 3/29/79 es pate competen__ 3/29/79 

; DRILL RIG________CME-45 —sODRRILLING METHOD WS Mud Rotary 

ar 
DEPT |g a] 8 ! GROUNDWATER 
METER /o DESCRIPTION oj Nj] HAMNER OBSERVATION 

p METEOR | -~|P}o]w BLOWS ROC arT WELL 
FEET jf z| 3 5 Qo | PER GIN. | (Note 2) 

- te ———— rT 0. | Very loose, dark brown ROOT stato) qe | Yl 
f y MAT, SILT and SAND PT | S| V-e-1 | 6/18) = 0-9 

2.0 
i Loose to compact, red-brown, SP 

fine to medium SAND, trace SM 
silt 6-9-13 |10/18 

ME . Pr] spa) eae fare 
11.0 | | 

i Pp 
| 

i Soft to firm, light brown | 470} Push | 0/24 —— 
SILT, some to trace clay, ML TT 4! 

| trace fine sand | | = (bol Push lio/1: Bg | 

i | pope ee SE 
| | S83, 
| =| 6 70. Push 24/24, 4 Grout 

i | .b. ©. (to surface) gy! 
| rb — 
| { oe oO. | 

i | 3 . 4 S| 
| 7 O roo[ 22-2 hands 
| eos 

» ,, © 

i | BF 
8.34 — — — _ — 

i il CONTINUED CONTINUED 

r | 

; 786085 | ® Orawn i | S 
Job No. LOY vey Sele e6! Golder Associates i —



i COOR. NI11390 ft. (N33952m 
E2288820 ft. (£697634m) BORING LOG _641-P138 SHEET 2. oF __3 

i surFace ELEV. 1089.1 ft. (484 .34m) proyect____ EXXON CRANDON TAILINGS DISPOSAL SYSTFM 

patum ________ USGS MSL pate starten___ 3/29/79 pate competen___ 3/49/79 

i DRILL RIG________CME-45_—sopicinG METHOD Mud Rotary 

" | DEPTH |, Ble 
s| 8 GROUNDWATER 

i METER | DESCRISTION else HAMMER | OBSERVATION 
FEET E/E] ELE) seem |r meet 

| S| @}]2Z/)F |(Note 1) (ins. 

i CONTINUED ae CONTINUED 
29.0 oO bel. Grout 9.14 

} Soft to firm, Tight brown 3} 3iD0} 3-4-4 | 15/ide 

i | SILT, some to trace clay, ML po pita Bentonite 

trace fine sand os Clay Seal 

10.2] Hh — 19 88 . 

i 33 5 “| Pea Gravel °°" 

221 9100 6-12-10 | 8/138. sa 35.0 

BS 
i 0S Pea Gravel 

: : (oO 
Compact, light Drown, fine | eae 

co coarse SAND, some silt, (SM ! oe 134 

i trace fine gravel, trace clay | | 22|10 00: 7-38-14) 1/189 LF 
BEER 

7 po i SP 
| fo | Ye | 

| ae SS Caved | 

13.061 ! | | : KE Zo Material 

Note 3) i 44.5 END OF BORING ne 

NOTES 

i 1. Standard Penetration Test - Driving 2" 0.D. sampler with 140 1b. hammer 
freely falling 30". (Samples 1-3 and 7-10) 

i 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! 
E above ground. 

Cleaned hole to 44.3' (0.2' above bottom of casing) with water. 
Performed falling head permeability test. 

i Time (min. ) Drop (ft. ) Time (min. ) Drop (ft.) 
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 

i 10.0 | 0.50 

- Sand ran up casing 5.0' to 39.5' during permeability test. : 

i 786085 . Drown ____ iS 
Job No. "=> KR 

Scales ES) Golder Associates Checked AB



i COOR. N111390 ft. (N33952m) 
F2288820 ft. (E697634m) BORING LOG _G41=P188 sHeET__3 or _3__ 

i surrace ELev 1589.1 ft. (484.34m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum _..___ USGS MSL oat startep 3/29/79 aT COMPLETED 3/29/79 

i orice Rig__CME-95 0 ILLING metHop..Mud Rotary 

i NOTES (continued) | 

4. Elevation of top of protector pipe, 1591.3 ft. (485.02m). 

; | 

i Table of Water Level Readings by Date. Headings Indicate Depth Selow Ground Surface. | 

7/25/80 
FROZEN | -0.18 | -0.06 | 0.00 | 0.00 

i DEPTH (ft.)| 0.5 | FROZEN | FROZEN , -0.6 0.0 

s/o/eo_| 8/16/80 | 8/20/80 9/10/80 _| 
i | 9.09 0.03 0.09. 

[DEPTH (ft.), 9-0 | 0.1 | 0.1 I 9.3 0.1 0.1 0.3 

i 786085 | . Drawn JEP 
Job No. _-_----~>_____— N 
eT S5 Golder Associates ~necked RE



i COOR. N107550 ft. (N32781m) 
F2288660 ft. (£697584m) BORING LOG .G41-P24 SHEET or _I 

i SURFACE eev, 1682.0 ft. (512.66M) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTuM _...___ USGS MSL sé: sTarRTED _le/11/79 DATE COMPLETED__12/20/79 

DRILL rig____Drilltech D40K so pritLinG METHOD Mud_ Rotary 

i ar 
DEPTH | 8 nESCRIPTION 8} 2 GROUNDWATER 

& 

i METER | = i g wi} ee REC OBSERVATION 

FEET |¢& >| S9]2/2/] rperem |. WELL 

© >| @}2 {FF |(Note 1) fins. 

, a Pt Compact, brown, fine to medium [_—— 

| | SAND and organic SILT to p=] pit - | 
fine to coarse SAND, some SM 

i fine to coarse gravel, some (Note 2) 

193 silt f~[2piy - | - | 

i 6.0 TT | 

; | Air 
; 3 DO | Hamme 6/6 | 

Compact to dense, brown, fine eee 
to coarse SAND, some fine to | | | 

i coarse gravel, trace to some SF | | : 

| silt to fine to coarse SM || | 

gravelly, fine to coarse SAND, a | 

trace to some silt, frequent | : AG ! 

i cobbles | Po 4 DO Hammer | 3/18 

| | 
| 
| j 

i 
| Air 
ic-hammer 

i /- | 5 DO; * 12/12 
6 . 86 | eee enn —— ————— ° 

2.5 
Air 

| Hammer 
Dense to very dense, brown, 16a DO TN 972) 

fine to coarse SAND, some fine Tee pol «10/10 

i to coarse gravel, some silt SM Air 

to fine to coarse gravelly, Hammer 

fine to coarse SAND, some 

i silt, occasional cobbles 

f= | 7 pol Air. (15/15 

i 10.36 _ _ 

; ey CONTINUED ' 

786085 . Drawn ils _ 

i we 1ts5' Golder Associates checkes 2B



COOR. N107550 ft. (N32781m) 0 14 

f E2288660 ft. (£697584m) BORING LOG _G4]-P24 SHEET__©£ of tt 

surrace evev, 1682-0 ft. (512-66M) project EXXON CRANDON TA s 

i DATUM USGS MSL pate startep___lée/1l/79 ss pate compLetep__le/e0/79 

DRILL RIG____Drilltech D40K  pRILLING METHOD___ Mud Rotary 

i nr 
DEPTH | © a| 8 GROUNDWATER 

o DESCRIPTION o|1~N/ se HAMMER OBSERVATION 

TEreR | ep Te eS arr WELL 
i FEET 5 z 9 Ss > PER 6IN. 

|° 7 {7 17 1(Note_] ins, )} 

10.36 . 10.36 CONTINUED ft |. Pag 
34.0) 

| Dense to very dense, brown, of DO hammer __o/o_ 

| fine to coarse SAND, some fine 

i to coarse gravel, some silt SM oS 

to fine to coarse gravelly, 

fine to coarse SAND, some re 

silt, occasional cobbles —Hammer 

i Boulder noted at 37.5'-38.5' /- | 9lpo} Ss. 12/14 

12.95 | 
f 42.5 

| (Note 3) 

| Air 
| i— Hammer 

i ! - 110 DO! 6/12 

| 
i Very dense light brown to | NM | 

brown, fine to coarse SAND, | — Hammer | 
some fine to coarse gravel, Soro ah 
trace silt to fine to coarse to = 

i sandy fine to coarse GRAVEL, GP | 

trace silt, frequent cobbles | 

| Air 
/ 12 1DO0}| Hammer | 2/3 

pare np 

; Boulder noted at 44.5'-45.5' lm 

Air 
Hammer 

i | = 113 [D0 9/9 

14 Hammer | 6/7 
i Ss Se 

20.42 ee 

; py CONTINUED i, 

786085 | . Drawn jls 
Job No.2 Sye~e 
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i COOR. N107550 ft. (N32781m) 1 ' 

F2288660 ft. (£697584m) BORING LOG —G41-P24 SHEET 9° of __t 

SURFACE ELEV. 1682.0 ft. (512.66m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

; DATUM USGS MSL DATE STARTED 12/11/79 DATE COMPLETED 12/20/79 

ORILL RIG ___Drilltech D40K_ prittinc METHOD_____ Mud Rotary 

i qT 
DEPTH | 5 S| 8 GROUNDWATER 
METER | DESCRIPTION a|>|¢ HAMMER | OBSERVATION 

Borat : |Z (E/ 2) aeem | Aa WELL 
| © ~ E717 1" (Note 1) fins. 

' 50 as CONTINUED | | | 
67.0 _ : 

| 15 |p0| Hammer | 4/6 (> 
Very dense, light brown to Le 

brown, fine to coarse SAND, ‘al 

some fine to coarse gravel, Sp ; | 

E trace silt to fine to coarse bo PP 

sandy fine to coarse GRAVEL, Gp NG B! 

trace silt, frequent cobbles - 116 1D0 Lammer 6/7 i 

fo | Gut 
| ‘| (to surface) 

| | e | 
| 7 

F | | ig’ 
| Air ho w 

| Hammer gig 
| | - [17 00) 8 7/13) 0S | 

i : | | fy P| 
25.15 

| ot 6 | 

82.9 | : | hai 7 | 

E Very dense, red-brown, silty, | | Air | 5 

fine to coarse SAND, some SM Hammer o5 a 

fine to coarse gravel | F- 118 IDO | 8 12/12 3 o 

_ 72 | 
E Be °F —_—_ | Ao) | 

Air al dj 

i 4 tight b —Hamme * ” | 27.43 
Very dense, light brown to N27 65 90 .0 

brown, fine to medium SAND, Sp a oo |S pel pzIU./ 1/10/60 

trace silt to fine to coarse SM ; | Bentonite 

i gravelly, fine to coarse | + Clay Sea | 

SAND, occasional cobbles Air 7 

<- hammer 28.96 

i eopo Saal) 98.C 
a: Gravel 

i 30.18 —_ — _ Co: _ — 

5 —_—_————- — 
' CONTINUED ; CONTINUED 

786085 ; ils 
i Job No. | Drown ___.J 15 

Se Golder Associates meenad BLE



COOR. N107550 ft. (N32781m) 

f F2288660 ft. (£697584m) BORING LOG _G41-P24 sHeeT 4 or _ IL 

SURFACE ELEV. 1682.0 ft. 512.66m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i paTuM —_—_______ USGS _ MSL _ pate startep ___le/ll/79 DATE COMPLETED 12/20/79 

prict rig__Urilltech D40K  prittinc METHOD Mud Rotary 

i DEPTH |5 < 5 [| ___sameces __| GROUNDWATER 
METER a DESCRIPTION ott le HAMMER OBSERVATION 

be Wwe Ps) wy REC, 

i rT | eS TES) orem | ATT net 
i S| @ | 2 | * | (Note 1) |(ins. 

20.18 CONTINUED p i CONTINUED 
ET = | Yr — a 

i | 99.0) i —Hammer oe 

: |} - {21 /D0} * 0/12, = | Pea Gravel 
op N : 

i 
"5 7 

"plu : Me | 4 — 103.0 
E — Hammer 2°] 

| - f22{poj st 0/1 iv >| <j Pea Gravel 
0M 

- eer 
E oe 

| re INDI 
| | fc 

| oO 
i P| Po | "0 

im 8e 
Very dense, light brown to | | ‘ol > c 34.44 

brown, fine to medium SAND, )SP . > ———— T1320 

trace silt to fine to coarse SM Air |» 2 bo - 0 ° 

| gravelly, fine to coarse : shammer pots 8 | 

SAND, occasional cobbles |-- |23)/D0; * 12/14 26 ¢ > ; Pea Gravel 

E 
o* 7 : & (to bottom 

| 0°92 4 2 of boring) 
| | 90 8 9 

oO * a 

Air 
<- Hammer 

i | -_ je4 D0 

: F 4 —_ a A A cb 

f man | CONTINUED a 

786085 Drown dls 
Job No. ==>>~ E 5 Golder Associates specnad BRE



COOR. N107550 ft. (N32781m) 

suRFACE ELEV, 1682.0 ft. (512.66m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

f DATUM _________ USGS MSI spa: startep 12/11/79 DATE comPLeTep__|¢/20//9 __ 

prict RiIG___Drilltech D40K  pritLinc METHOD __ Mud Rotary 

i ar 
DEPTH | 9 i} s GROUNDWATER 
METER a DESCRIPTION c |< x | HAMMER | OBSERVATION 

| ia Ee) S| E/E) seem |e et 
\° 7 171° | (Note 1) I(ins. 

; 10.54 | CONTINUED 
133.0 | hi 

| Very dense, light brown to isc Hammer 
borwn, fine to medium SAND, SP4 - |25|p0! * . 9/14 

E trace silt to fine to coarse SM 
gravelly, fine to coarse 

5 SAND, occasional cobbles 

; 43.43 | 
142. | ! 

ofl | Air 
E 264D0} Hammer | 0/4 

a peepenensnennneenannenneeeaneseeeetmenenet 

| | 
Very dense, light brown, SW - | | 

f fine to coarse gravelly, fine ‘SM | | 
to coarse SAND, some silt | Air | 

——Hammer | 

j | - | 26800 | 8/12 

i | | 

47.24 —  eeeeeesesSSCNe 

. 155.0 

Very dense, light brown to 
brown, fine to coarse SAND, SP oye 

£ some fine gravel, trace | Wammer 
- silt to fine to coarse sandy, to 37 | B13 | 

fine to coarse GRAVEL, trace [GP |= 27 [po] s | 8/13 
; silt, occasional cobbles 

E 50.29 ol 
al CONTINUED ; 

Job No._/86085 ° Drawn JIS 
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; COOR. N107550 ft. (N32781m) 6 17 

E2288660 ft. (£697584m) BORING LOG _G41-P24 SHEET _-_ OF ___ 

SURFACE ELEV 1682.0 ft. (512.66M)ppojecr___—Ss— EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum —______UsG@S_ MSL __ pate startep___le/11/79 _ DATE comPLeTeo 12/20/79 

ORILL RIG._Drilltech D40K so priLLinG METHOD_________—- Mud Rotary 

i ne 
DEPTH 3 a S GROUNDWATER 

_ |mMeter |& DESCRIPTION ej x |e HAMMER | OBSERVATION 

i FEET rs “ g z a ER GIN Zar WELL 

° >} 2 {7 )°" |(Note 1) Lins. 

5900 CONTINUED p | 

g igeg+—-- ume 
| 

i Air 

V dense, light b t s—amer ery dense, lig rown to 

£ brown, fine to coarse SAND, SP a pojN / 

some fine gravel, trace . 
Silt to fine to coarse sandy, j|to 

i fine to coarse GRAVEL, trace GP 
silt, occasional cobbles 

| 

i P| 
! | Air 

i | i io-Hammer | 

|} - {29 DO) & | 5/12 

| 

i 
56.39 

f 185.0 

i Very dense, light brown, fine 
to coarse SAND, trace fine SP darter 
ravel, trace silt 

r= [so po[\ (12/14 

Peo 
195.0 

Very dense, red-brown, fine 

j to coarse SAND, some silt, SM 

trace fine gravel, trace clay 
60.65 ee 

i ey | CONT INUEC iP . 

786085 ° Drawn 
Job No. 4 SY 

—_ jis 

5 ale 126 Golder Associates checked LL



COOR. N107550 ft. (N32781m) 7 7 

i E2288660 ft. (£697584m) BORING LOG _641-P24 SHEET 1 ___ OF _____ 

SURFACE crey, 1682.0 ft. (512. 66m) poo jecr EXXON CRANDON TAILI 

i | partum —____ USGS MSL so pate: startep 12/11/79 DATE COMPLETED 12/20/79 

ORILL RIG_—___Lrilltech D40K _ priLtLinc METHOD__ Mud Rotary _ 

i eT 
DEPTH |S DESCRIPTION i} 8 GROUNDWATER 

METER | x C138) | SNE lacy OBSERVATION 

i FEET |@ eS} 212) cere ATT. 
| # ~ @ z - Note in 

i 129-8 31 [D0 , Hammer | 5/5 __ 
| ee 

i Very dense, red-brown, fine 
to coarse SAND, some silt, SM 

; trace fine gravel, trace clay 

| Air ! 
32 D0} Hammer | 2/2 | 

i | 
64.77 | 

i: _ Ty 
Very dense, light brown to Sp 

i brown, fine to medium SAND, cM | rae 
trace to some silt POT NTT 

Hammer 

; | - [34 [D0] % 10/13 

71.02 _ _ 

i al CONTINUED 

i Job No, Golder Associates Drawn ——_ JAS 
Scale__1 => 

0 er 
Checked LAA



i COOR. N107550 ft. (N32781m) 
£2288660 ft. (E697584m) BORING LOG _641-P24 sHeeT 8 or __1 1 

surrace ELEV. 1682.0 ft. (512.66m)proyect___ EAXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM _________UsGS MSL «(DATE «STARTED 12/11/79 DATE COMPLETED 12/20/79 

DRILL RIG__Drilltech D40K DRILLING METHOD Mud Rotar |. 

i ar 
DEPTH |S a} 9° GROUNDWATER 

METER a. DESCRIPTION ej} >| HAMMER | OBSERVATION 

PS: E/E [ele Sor Moar] WELL 
|° >| 7 | 7" | (Note 1) ins. 

0 Y 

| 

i : Very dense, light brown to Sp 
brown, fine to medium SAND, SM 

i trace to some silt 

=o] ee [ier ; )- |35\00) path |igyie 

7 
P| 

i 74.6 ; | | 
245.0 

| 

i Very dense, light brown, fine | - (36 IDO | gee (15/15 
SAND, trace silt to fine to SP 

i medium SAND, trace silt 

ATY 

; = 87 20] anmer_|18/18 

i 80.7) —_—— 
. 265.0 Very dense, light brown to Sp 

brown, fine to coarse SAND, 
some fine gravel, trace silt to |t0 

i fine to coarse gravelly, fine taSP : 
81.84 coarse SAND, trace silt _ __ M 
268.5 | CONTINUED || 

i Job No.___/ 36085 . Drawn __jls 

ae Golder Associates checked LLP



COOR. N107550 ft. (N32781m) g 1] 

SURFACE ELEV, 1682.0 ft. (512.66m)pRoJect EXXON CRANDON TAILINGS D 

i DATUM _.______USGS MSL sé a= starTED___!2/11/79 spate compreten —_l 2/20/79 

—T oopiee rig __Drilltech D40K  prittinc METHOpD_____—s Mud Rotary 

i | ar 
DEPTH | 3 |S GROUNDWATER 

a DESCRIPTION otic c HAMMER OBSERVATION 

METER a c : Sia ooh oi | SOOTY. WELL 

i FEET UG S| @}215°/ (Note 1) \(ins. 
21 284 _ CONTINUED P| 

i e608 . 5) | 

A1r Q 

i | = |38 /00| Hammer Neh 

i Very dense, light brown to Sp 
brown, fine to coarse SAND, to 
some fine gravel, trace silt Sp | 

i to fine to coarse gravelly, cM | 
fine to coarse SAND, trace | — : 
silt | | 

| AG | i | |. |39 D0 | Hammer 18/18 

ian i | 

; [= #0 DO} amber (13/16 

i 89.92 , 
295.0 

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, 

i some silt, trace clay fT DO | nether | 8/15 

i 92.35 ee 
an CONTINUED a 

786085 ° Drawn____JIlS 
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; COOR. N107550 ft. (N32781m) 10 1 
F2288660 ft. (£697584m) BORING LOG _G41-P24 SHEET ______ OF ___ 

sureace ELEV. 1682.0 ft. (512.66M)ppojecr__—=EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL spate starten 2/11/79 pate compceten__1e/e0//9 

DRILL RIG _Lrilltech D40K prictinc meTHop____ Mud Rotary 

i IT; 
DEPTH| 8 =| 3 GROUNDWATER 
METER|= DESCRIPTION ae} \|e HANMER | OBSERVATION 

| ° >| 7 |=] | (Note 1) Kins. } 

i 92.35 SONNE | 
303.0 — 

| | 

i Very dense, brown, fine to 
coarse SAND, some fine to 
coarse gravel, trace silt, SM 

i trace clay to fine to coarse 
GRAVEL and fine to coarse SAND, 

. some silt, trace clay ) = [42 Do Air 18/18 

| 
i : _ | 

i | | 
P| 

; 317.0 | : | | | | 

fe [43 00} Air | ot ae 
| Gray-green highly weathered | | 

i to weathered, metavolcanic | | 

TUFF : 

Be 

| Air 
; + - (44 D0 | Hammer | 1/1 

101.80 _ _ 

i al “CONTINUED 

i 786085 , Drawn ils 
Job No. 2++¥0y Ct Golder Associates checked LE



COOR. N107550 ft. (N32781m) 

surrace ELev, 1682.0 ft. (512.66m) prosecr EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum USGS MSL pate startep __l2/11/79 pate compLeteo__l2/20/79 
pricL RIG___Drilltech D40K es pRiLLING METHOD__ 

i eT 
DEPTH | 5 o| ° GROUNDWATER 

a DESCRIPTION ~ 
METER | - Si e]e) | “sows REC/ OBSERVATION 

‘ FEET |& =| o]2)2] perew. ATT. WELL 
” >} 7 }7 1" | (Note 1) (ins. 

| ; 101.80 CONTINUED | | 
TO | 

| | 
| 

i Gray-green, highly weathered | 
to weathered metavolcanic TUFF 

Hx | 
; 45 RC | - pens 

05 16 | ) ! 

i $69.6 END OF BORING 

5 NOTES 

1. Penetration Test - 3" 0.D. sampler driven with air hammer. 
(Samples 3 - 44) - 

i 2. Soil samples 1 and 2 were obtained from the walls of the drilling 
mud pit. 

i 3. Could not extract 40 ft. of 6" casing. Abandoned casing from 
3.0 ft. to 43.0 ft. 

i 4. Elevation of top of protector pipe, 1684.4 ft. (513.40). 

f Table of water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 

5/19/80 | 6/28/80 
DEPTH (m) 

i 

DATE 7/25/80 

i DEPTH (ft.)/ 91.3. [| 91.3 | 91.4 [| 91.5 [| 91.6 | 91.5 | 91.5 | 

DATE Po/io7eo [-e/io/eir | TC 
i DEPTH (m) [27.38 _f 28.47 7 ff ____ 

[DEPTH (ét.)] 91.7 | 93.4 | | PC 

i a Golder Associates Drawn >> 
Scoie__1"=5' Checked LZ |



i COOR. N108460 ft. (N33059m) ] 10 

2289190 ft. (£697747m) BORING LOG —641-Qe2 SHEET —____ OF ——- 

surrace ELEV. 1612.3 ft. (491.43m) proyect___EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i patum ___USGS MSL spate star ten 4/30/81 spate compLeten__o/8/8! 

DRILL RIG Schramm Rotadrill T64HP oritting METHOD Mud Rotary 

i ar 
DEPTH : “ S GROUNDWATER 

METER . DESCRIPTION a > « HAMMER \REC OBSERVATION 

Borer: E} 8/2) f) cceom fat WELL 
|” > ao z ad | 

0.0 | | 

i Compact, tan, SILT, trace ME 
fine sand | | 

| 

i er So = ]1 [oo MYerae ic 

Compact, light brown, Fine SAND 5 | ep {——p-—t—-t us 1S/18 
trace silt 

2.44 
8.0 

i Compact, brown, fine to coarse : SP b | 

gravelly, fine to coarse SAND, Sy ~ jHydraulie | 

trace silt with occasional | 2 'DO!} Push | 2/18 | 

i silt lenses throughout strata | 4 | , 

| - | 
| P| | 

i 4.8g ee | _ | | 
16.0 } a 7 : | ! | 

Compact to dense, brown, SILT, ML : = 

some fine sand to fine SAND, | to fs lp eran 
i trace silt, very poorly to] 3 D0, Push 18/18 | 6/10/81 6.86 

graded. (These occur in | nS 

alternating layers of various 

i : thicknesses.) 

BAA i 4 Push [24/24 
9.60 __ _ 

31.5 
i CONTINUED 

i dob No, [80062 — Golder Associates Drown 355 
/ Scale__| = 2 

Checked MRB



; COOR. N108460 ft. (N33059m) , | , 10 
F2289190 ft. (£697747m) BORING LOG G41-Q2 SHEET __* of __!¥_ 

surFace ELev 1612.3 ft. (491.43m) proyect___ EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL. Css =: STEED 4/30/81 sate compLeten —_2/ 8/8) 

DRILL RIG Schramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

E 3 
DEPTH | 5 : S : GROUNDWATER 
METER = DESCRIPTION 0 ~ c HAMMER | OBSERVATION 

Pore: e [ELE |e stn ar veLL 
a Si arzite | | 

! spa mmm 
™ S| a 

PO | | , 

Compact to dense, brown, SILT,  |m | | | 

E some fine sand to fine SAND, |,> ! | | 

trace silt, very poorly Sp | 

graded. These occur in 

i alternating layers of various | 

thicknesses. 

ee hana i 
5 DO| Hammer [18/18 
rd | 
P| | 
-_ 

, _ | 
i 13.41 ee | | | 

44.0 , ! | 
| | 

Po i | 

E 7 pe 
Very dense, light brown, fine ! 4 | . 

SAND, trace silt to fine to SP | | 
f medium SAND, trace silt ! pe | Air | 

6'DO| Hammer {18/18 
| 

i | 
16.46 ee 

i 54.0 | 

Very dense, brown to multi- SP 

i colored, fine to coarse SAND, |to | 

some fine to coarse gravel, GP 

trace silt to fine to coarse 

i sandy, fine to coarse GRAVEL =| zo Hammer [12/18 

E 20.24 | 
) p 06-5 CONTINUED S| | 

Job: No,_/86085 Drawn ____ SKB 
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i COOR. N108460 ft. (N33059m) 
2289190 ft. (£697747m) BORING LOG _S4!-G4¢ SHEET 3. or 10 

gurrace eev 1612.3 ft. (491.43m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM ___USGS Msb pate starteo 4/30/81 pate compLeten__2/ 8/8) 

ORILL RIG Schramm Rotadrill T64HP pritting METHOD Mud Rotary | 

E ar DEPTH |5 s| 8 GROUNDWATER 
METER ~ DESCRIPTION 2 ~ oe HAMMER nec OBSERVATION 

; FEET c|2|3 _ BOWS art WELL 
“) > m z - 

on od | CONTINUED | | 

i 66. | ! 
| | 

! ! | | 

i | 

i | 

i 
| | | _ 
| P| : 7 
| ! | ! 

i po 
! : | 

Cie Se i : 9 DO Hammer | 8/18 

S| bh 
Very dense, brown to multi- | | 

colored, fine to coarse SAND, | SP | 

some fine to coarse gravel, | to 

i trace silt to fine to coarse | GP 3 

sandy, fine to coarse GRAVEL 

: [= [rol ool warmer |6y18. 10 Hammer | 6/18 

Air 

i | Hammer 

= [bode 3/2 

i 30.94) | - 
101.5) | | 

. 

| CONTINUED 

Job No. ./86085 : SKB 

i sole 1 = 5" Golder Associates ven RB



i COOR. N108460 ft. (N33059m) 
2289190 ft. (£697747m) BORING LOG G4!-222 sHeeT 4 of 10 __ 

surrace ELev. 1612.3 ft. (491.43m) provect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

; DATUM se MSE | pate startep 4/30/81 spate compLetep__2/8/81 

DRILL RIG R drill T64HP DRILLING METHOD Mud Rotary 

; iT 
DEPTH 6 S GROUNDWATER 

METER . DESCRIPTION of >| HAMMER ‘RE OBSERVATION 

i FEET | c(2 |e 2) Sm, | ow WELL 

on 3 wo z I | | 

30.94 | CONTINUED | ! | 

i 101.5) i OO | 
! ! | i Sle | iAir | 

Hammer 

i | - [12/00] * 8/12 

| 
i . - | 

! | | 

Very dense, brown to multi- | i | | 
colored, fine to coarse SAND, :SP | | : 

i some fine to coarse gravel, to Do | : 

trace silt to fine to coarse GP — | 
sandy, fine to coarse GRAVEL | — | | 

! ; | 

i ! P| pO 
7 — 

i ! | | 

! | ! ! 

. fp 
| ! | 
fe | 13'DO| Hammer} 0/18 

| a 

, | | - 3a DO| Hammer [15/18 

38.56 ee 

. 126.5 
| 

Very dense, brown, fine SAND, F : 

trace silt, very poorly graded aa 

; Fineness increasing with SP e 14) 00 Hammer_{18/18 

increasing depth. 

i 41.6} | - : 
- 136.9 

! 

| , CONTINUED 

786085 . SKB 
Job No._/80089 KB 

i Sele "= 5! Golder Associates en MRB



i COOR. N108460 ft. (N33059m) G4]- 202 SHEET 5 OF 10 

£2289190 ft. (c697747m) BORING LOG Geter OF 
surrace ELEV 1612.3 ft. (491.43m) provect____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

natum USGS MSL sone star tep 4/30/81 vate compretep 9/8/81 

DRILL RIG Schramm Rotadrill T64HP pritLing METHOD Mud Rotary 

i FT 
DEPTH |5 s| 8 GROUNDWATER 
METER (2 DESCRIPTION o|<\ |e HAMMER | OBSERVATION 

i Feet | S| E/E) E) sree = 
O > m z e 

: uel | CONTINUED a 
136.5 7 - p en 

, | ae 
pL Air ee 

15; D0| Hammer 18/18 py 

Be 

po 
| bog, 

i / g - 7g . Ss 
| | i > 

E i. 8 
! —aF | 8 
| | 16|D0, Hammer (18/18 .» @ Grout 

i | . Sg. (to surface) 

S tg 
Very dense, brown, fine SAND, | | a a 

E trace silt, very poorly graded. | Pa 

Fineness increasina with fo. Oa 
j SP : ia, 

increasing depth. | Lae 

i | 1 OM 
| aan 

be | 
| 

i > mo ! 
| P 7 po] Hammer S/T 

i 
| wo : 

49,83 oe a a 

E ee CONTINUED 
CONTINUED 

i : | | | | 
| 

. | P| | | 

i sob No.5 Golder Associates Drawn fe —— 
Scale! = 5 

Checked RB



i COOR. N108460 ft. (N33059m) 10 

£2289190 ft. (£697747m) BORING LOG _G41-022 sHeeT 8 of 1 

suRFACE ELev 1612.3 ft. (491.43m) project ____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM USGS MSL DATE STARTED 4/30/81 DATE COMPLETED 5/8/81 

DRILL RIG Schramm Rotadrill TO64HP DRILLING METHOD Mud Rotary 

ar i DEPTH 5 | < © ) GROUNDWATER 

METER | ® DESCRIPTION o|<\ |= HAMMER OBSERVATION 

BO: E/E )E g SON Ser MEL 
wo - @ z - 

69.04 | _ __ CONTINUED _ p | , 

i 226.5 | | | 
| | 2 
| Po 

. Vealool veer taste, 24/DO| Hammer “ 18. 

i : 

Very dense, brown to multi- | , 

; colored, fine to coarse Sp | | | 

gravelly fine to coarse SAND lo — : 

to fine to coarse sandy fine | 45 | | : 

i to coarse GRAVEL | Lo | : 

tp 
| | : ir ! 

i | 25, D0} Hammer. 18/18 

a 
: | | | | 

i : | | | | 

74.98 | | 
ne | | 

f 246.0 | . | 

f | . 
! nTY 

Very dense, light brown, | 26 pol Hammer 5/18 

fine to medium SAND, trace 

f silt to fine to coarse SAND, | SP 

| trace fine to coarse gravel, 
trace silt 

f 

. mr 

Beni | _ [=| 27] 0_wanmer 10/18 
_— ti) | CONTINUED 
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f COOR. N108460 ft. (N33059m) 
£2289190 ft. (£697747m) BORING LOG _&4!:%¢¢ sHeEeT 6 __ or _10 _ 

E SURFACE ELeV 1612.3 ft. (491.43m) proyect EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

patum __USGS MSE (DATE STARTED 4/30/81 DATE compceteo___o/8/81 

DRILL RIG hramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

; ar 
DEPTH | 6 : 5 GROUNDWATER 

METER | DESCRIPTION ° ~ c HAMMER | OBSERVATION 

a |) lille BR owe Me 
ie) > @ z a 

i 49.83 _ CONTINUED cc! | , | | CONTINUED 
163.5 be | 

Pp Grout 

i Very dense, brown, fine SAND ns wo 50,90: 

T and SILT, very poorly graded. | ML | 2 167.6 

Fineness increasing with ++ Ol eres ceet 
. . rn 4 Oo 

i increasing depth. /- | 18/00] Hamner 15/15 == S| ay Sea 

| “| 
: fa 3 

| P| o x, Pea Gravel 

53.34 
| oF 

i 175.0 a 7 So o | 
S| pied | 

| _ Soh $3.93 
| fo oo 177.6 

| pe | | Air | ee 2 Ol 

| 19' DO} Hammer 18 18° 1S 06 | 
ae) C8) 

f ! | sees Pee Gravel 
| ep ime in 

nM a” 

| Very dense, brown to light | 4, Ep, | 

f brown, fine to medium SAND, 2h oe 

trace silt to fine to coarse | SP gto? | 

gravelly, fine to coarse sc ,° 

i SAND, trace silt oye) nn 
Cf £Og 05 060 187.6 

0 © so Pea Gravel 

i 
Air c: , °., (to bottom 

20 Hammer |26/26|, . “cgc.|of boring) 

i 60. 66 ee 

© £199.0) CONTINUED 7 

i Job No._286085 . Drawn SKB 
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i COOR. N108460 ft. (N33059m) 

£2289190 ft. (£697747m) BORING LOG _G4!-9e¢ sHeeT_2___ or _10 

E surrace ecey, 1612.3 ft. (491.43m) proyecr____EXXON CRANDON TAILINGS DISPOSAL SYSTEM 

paTUM _...__USGS MSL :Cé a TE. STAR TED ____4/30/8 DATE COMPLETED 5/8/81 

aT e DEPTH] 5 5 | 8 ) GROUNDWATER 
METER * DESCRIPTION ol>]s HAMMER OBSERVATION 

Boe: S| E|E)g) Sem [eeu 
” = mM z bh 

f 50.66 a CONTINUED ae ! 

199.0) OO a r | Air | | 
21; D0) Hammer 18/24) 

; | 
| 

E | 

Very dense, brown to light | | 

browns fine to medium SAND, | | 

trace silt to fine to coarse §P | | | 

gravelly, fine to coarse ot | 
SAND, trace silt » oo Air | | 

i 22, D0, Hammer 15/18! | 
) | | 

! _ | 

E : | | ! 

S| , 
E 66.14 

! | 

217.0 | | 
p | | | 

| Air | 
23, DO| Hammer j12/24 

Very dense, brown to multi- 

i colored, fine to coarse P 

gravelly fine to coarse SAND ito 

to fine to coarse sandy fine (GP : 

i to coarse GRAVEL 
, 

59. U4 Se 

| 226.5 
E CONTINUED 

f 786085 | | SKB 
Job No. 42 >+~ 
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COOR. N108460 ft. (N33059m) Q 10 

5 £2289190 ft. (£697747m) BORING LOG L81-0ce SHEET ——__ OF —_—— 

suREAcE ELEV 1612.3 ft. (491.43m) proyect EXXON _CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM GS MSL DATE stTartep __4/30/8! paTE compLeteo 2/8/81 

DRILL RIG i11_ T64Hp pritting mMeTHOD___Mud Rotar 

mr 
i DEPTH Js 21s [— GROUNDWATER 

METER | DESCRIPTION oj s {es | HAMMER OBSERVATION 
FEET |8 ce) 2/2 S cr en. | Jar WELL 

a SlayziF 

1077 CONTINUED 7 S| | | 

i O S| 
| | : 

i Very dense, light brown, | | 

fine to medium SAND, trace Sp 

silt to fine to coarse SAND, | 
i trace fine to coarse gravel, | i ! 

trace silt | | | | ! 

Tosco ee dete. 
; | 28|DO, Hammer 118/18. | 

P — 
| | po 

j po 
s4.5g} | _ og | | | 
277.5 | | | 

i | a 
Very dense, multi-colored, 

) fine to coarse sandy, fine ep 

f to coarse GRAVEL, some gravel | hip 

decomposed P- 29:D0| Hammer {15/18 

i 88.09 Se 

289.0 

i CONTINUED 

: 786085 SKB 
Job No. __-~-- > . Drown SY 

: wie 1" = 5 Golder Associates wrecked MRB



i COOR. N108460 ft. (N33059m) 
F2289190 ft. (£697747m) BORING LOG .G4l-022 sHeEeT__!0_ or 10 

“SURFACE ELEV. 1612.3 ft. (491.43m) provect FXXON CRANDON TAILINGS DISPOSAL SYSTEM 

i DATUM _____USGS MSL soéaaTE. STARTED 4/30/81 DATE COMPLETED 2/8/81 

DRILL RIG ramm Rotadril] T64HP DRILLING METHOD Mud Rotary 

i ee 
DEPTH |¢ =| 8 ) GROUNDWATER 

METER |@ DESCRIPTION ° “ e HAMMER | OBSERVATION 

goer |S |e)E -e ar mr 
on Si afizir-! 

5 

88.09 CONTINUED a | : | | 
i 289.0 i pO | : 

| | AIT | 

Very dense, multi-colored, = $0 pol Hammer 1818 
i fine to coarse sandy, fine GP a | | 

to coarse GRAVEL, some gravel 

decomposed | 

: | 

; 90. oe | | 
298.0 

: i | : 

! | | : 
; | P| Air | 

Very dense, brown, fine to | 31 Pe_Hamer ier hammer 18/18, 

medium SAND, trace silt to | Sp ho : 3 
fine to coarse SAND, some | _ | 2 

i fine to coarse gravel, trace | ! | / | 

silt ! p po 
Fp 

i | | | : 

94.03 | P| 
308.5 | | | 

i — 
Partially weathered, green- | 

5 gray, metavolcanic TUFF | 

: RC 72/84 

fe. 
) 316.5 
i END OF BORING 

NOTES 

1. Etevation of top of protector pipe, 1615.6 ft. (492 .43n), 

i Table of Water Level Readings by Date. Readings Indicate Depth Below Ground Surface. 
DATE Teyioyed | COCrdTCC(‘;Cr; ~SC<CS*téi‘<‘~™LSCSC‘(SNSSCCd 

i posers (a) [6.g7 [PP 
[DEPTH (ft.)) 22.5 | = | CC 
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