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Santa Rosa, CA

COMPANY Calpine Corporation
WELL Happy Jack 12
FIELD Geysers

COUNTY/STATE Sonoma County, California
WELL HEAD COORDINATES
N 416524.0 E 1769412 .4

ELEVATION 1934.9'
SPUD DATE 2/06/2009
TD DATE 3/24/2009
TOTAL DEPTH  7622'

TRUE VERTICAL DEPTH 7247’
TD LOCATION N/A
CONTRACTOR/RIG Kenai Rig #3

COMPANY REPRESENTATIVE Silva, Gamble

HOLE CASING
17.5 TO 515 13.375  FROM 0 T0 500
12 95 10 1751 9.625 FROM 0 T0 1725
7 FROM 0 T0 7622
8.5 T0 7622 FROM 10
T0 FROM 70
T0 FROM T0
ABBREVIATIONS SYMBOLS
NB New Bit BHT Bottom Hole Temp . . .
RRB Re-run Bit C Carbide Test X Hireline Log M casing shoe
CB Core Bit NR No Returns
WOB Weight On Bit LAT Logged After Trip { Steam/Water Entry P4 Flow Test
SPM Strokes per Minute CFM Cubic Feet per Min Cored Int 1
PP Pump Pressure BUT Bottoms Up Temp < Deviation Survey H ore nterva
RPM Revolutions per Min No Recovery

LOG INTERVAL

DATE LOGGED 2/06/2009 7O

DEPTH LOGGED 69’ T0 7622'
MUD DRILLING 69’ T0 1751
AIR DRILLING 1751 T0 7622'
LOG SCALE 1:600 UNIT NO.

LOGGING GEOLOGISTS
J. Everts, A. Schepflin, K. Clark
J. Feinberg, D. Dunlap

3/28/2009

R =3 T E SN S ES TR

LITHOLOGY

Argillite
Chert
Phyllite [ ]

Argillaceous Grywcke
Volcanic Graywacke
Siliceous Graywacke
Weak Foliation
Strong Foliation
Marginal Alteration

Felsite Pervasive Alteration

Clay

Andesite

Weakly Hornfelsic
Strongly Hornfelsic

Lithic Graywacke

REMARKS

Drill grass roots injection well for the
Unit 5 & 6 steam field

All depths from Kelly Bushing: KB = 30'
cnx = connection

SECONDARY MINERALS

Quartz

Q = : Rare << 1%
C = Calcite

P = Pyrite Trace < 1%
E = Epidote Minor 1% to
R = Pyrrhotite Common 4% to
Ch = Chlorite

X = Axinite Abundant 7% to
A = Actinolite > 10%
T = Tourmaline

4%
7%
10%




Tecton Geologic Happy Jack 12 Scale 1: 600
Drilling Data Lithology Minerals Temperatures Circulation Gas Analysis Descriptions
ROP Temperature In Pit Total Carbon Dioxide
100 ft/hr 0 Temperature Out 0 bbls 800|0 ppm 10000
i i 50 deg F 250 i
Weight on Bit o Hydrogen Sulfide
0 k lbs 80| = 0 ppm 40
>
o > —
~ 0 o
o_m33>C5
DO o =X I3 3
SoSaa3 50
T HHO H-HH-
Nobomsonaa
II“ ' l I| Install 20" flange,Conductor
o set @ 39',Drill 17.5" hole
© using Verti-Trak f/69'.
2/07
N Smigh 25 '/'H"I'H'f/f[f GREENSTONE :pale grn,pale purp-
LA blu,pale yell-brn,hd-v hd,fn gr
=R 20b
:, =2 H+H+f//ff Losing h { perv altd,abun poikilitic
pmmrodoo@ubod 3 H"LH"L'/"LI'H"LI : augite & actinolitic hornblende,
AL 2 =] H-I-I-I-H-I--I-I-I-]] r-tr mlky qtz,loc r calc,loc r
= § H+H+'/'H'H+f ; \ disem pyr;Intrcall w/SERPENTINE:
s = 1t-dk green,mod hd-hd, cnchdl
& 3 HHH/}I ! frac,grsy lustr,microxln fabric,
== grsy
_eres=-gE ‘H'I"I'H'H/ff losing 80bph r-tr qtz,r epid,mnr chlor.
S S [ ] ]
(s Ul
S ([ [ 160"
2/08"% ¢ HH# [ | ) 1.0 deg Lost Circulation
?L_;;_ '/'H'I'I'/'Hf‘ff] =% . Ok Set cement plug at 167’
& ] |
B A ] 77(B4
3 S |
L]} HHHH fff
% | HEHHE
2/09 5 | (e i Lost Circulation
s | [ Set cement plug at 241’
u aRER
s S | \
& LLALALI— \ GREENSTONE : pale yell-brn,med
EEd HEHEHHEHHE L rn,v hd,aphan,mod altd,tr-com
20bpl g p
J HHHH mlky qtz,r-tr calc,r-tr chlor,
TR S r disem pyr;Intrcall w/
= Qg
Y s 3 -H+H+Z e 99/184 SILICEQOUS GREYWACKE:dom 1t gry,
= S |HHH . SERE R N l com purp-blu,hd-v hd, subang
3 HHHH | l N t los gr,fresh,tr disem calc,r mlky
_ HEHEH : ) q:z;Ir;z;(Jc:all w/5-20% CLAY,1t
L= HEHE Iy S
=1 ot L
WoRFF— =2 |t SILICEOUS GREYWACKE:1t-med gry,
RPM sl e:E:} HHH hd-v hd,subang med-fn gr,salt &
P 1@1c 3 O pepper appr,r-t mlky qtz,r-tr
PP 13 E 4 C?? calc,r disem & vn pyr;Intr‘call
RE 2 - w/CHERT:1t grn, white,com drk
= _; 3 # . 109/1 é gry,v hd,microxln,com qtz frac
= S CHHE fill,r disem pyr.
== L E
=§=:_s’ =
LN .. CHERT:1t grn-grn,wht,v hd,
100 =REP — o » |ff.. ; 50 T In—| 2500 PVT — | ] 800|0 C02 — |10000[microx1ln,r-abun qtz vn,r-min
0 %Vﬁ?:— 80| 8 T = 50 T Out — 250 0 H2S — 40|disem/agg pyr.
= [ . Ran 12 joints of 13.375",68#,
- = = : \ 4 K-55,Buttress casing from
= L TE . no idsses / surface to 500’ ;Drill 12.25"
= L Ig : 5 HE 120/126 €.3.0 deg hole w/Tru-Trak/MND f/515" .
e Ell | || saee
446" 4 2/1-14 . |
[ !
B ] CLAY:wht,1t-dk grn,gry,sft-v
ul ¢ 556 frm,solid,mod sticky,occ
= . 13 € 2.97 deg blocky cuttngs,occ relict txt,
- - S4 59 abs-r calc,r-mnr disem/agg
2 S pyr.,abs-mnr chlor.
/= 587’
5 € 241 deg
= 108/11 S13.63E
= 13 SILICEQOUS GREYWACKE :wht-med gry,
L 3 © § 618" hd,com blchd app,fn-med gr,mod
£ \E;_ < 2.25 deg srtd,pr-mod dist gr bndrs,mod
= 3 S |95F relict tex,wk altrd,r lthic,r-
— <:' 5 tr qtz vng,abs-r cal,r disem
. —T 649’ pyr.r chlortzd grs,com wht-grn
:’: == e J 2.48 deg clay altrd felds grs.
_ﬁi%: i 18 S19.65E
I
——T 679’
r N = n
= q 2% deg CHERT:1t-v dk grn,lt-med gry,
. S12.87E
= = -z =9 wht,translus,occ milky,v hd,
— t::::ﬁ; o] - 115 115 britt,microxln,occ qtz vns,
'WOB =5 . n mnr-tr disem/agg pyr,mnr-abun
—— J 710’ -
slidey e chlor,abs-r mag.
T Al = 2.35 deg
> S
PP 16 S15.82E
= e 740’ GREENSTONE :med grn-med gry,hd-
T = | no ldsses 2.31 deg v-hd, dom brit,fn-med gr,prly-
= == 3 S12.84E mod srtd,wk-mod altrd,com mott
T _f ) il , appr,com frac appr,tr-mnr calc
< Y 270 vng & frac fill,tr chlor,r-tr
‘_—:) : 64 deg disem/agg pyr.r mlky qtz vng;
= S17.14E Intrcall w/CLAY:1t-med gry,sft-
Sy o0 128/129 (B0 frm.
gr o 2.68 deg
\5% S12.77E
S ,
54;%_ ) < 832 GREENSTONE:med grn-med gry,hd-
S= Q 3.18 deg v hd, dom brit,fn-med gr,prly
— = ® ? 526.97E srtd,wk-mod altrd,com mott
= ey \ . appr,com frac appr,tr-mnr calc
$ < 863 vng & frac fill, tr chlor,r-tr
=il 3.32 deg - .
o disem/agg pyr, r mlky qtz vng;
386" L hme A1 53374 Intrcall w/CLAY:1t-med gry,
RRBFZ HC GX30_ 893’ sft-frm.
> " lo 118/12) { € 3 69 deg
— — o
! E FF&L‘;_.___ - S u S4Q.05E
RPM- g
SPM=H 7105 & 924’ CLAY:wht,1t-dk gry,pred dk gry,
PF ﬁ%_ \ € 4.01 deg sft-frm,solid,sticky,occ blocky
2/1 = S53. 10k cuttngs,mod relict txt,abs-r
b — ] 5 gsd- calc,r-tr disem/agg pyr.abs-r
= v e chlor.
r %ﬂaﬂh g € 4.90 deg
=g S66. 84E
sliden,_ <.
;; 983’
rc_t_ar% L, < 5'46 deg CLAY:1t-dk gry,gry-grn,pred dk
2l % 1= 136/146 S/8.038 gry,.sft-hd,solid,occ blocky




] é 1015 cuttngs,occ relict txt,abs-tr
- 4 7.06 deg calc,r-mnrr disem/agg pyr,tr-
: s8q 58F mnr chlor,Intercall w/
== ol GREENSTONE: 1t grn,lt-med gry,
B £= l| 1046’ sft-v-hd,occ brit,fn-med gr,
100 ==a0P = 02| 50 ull 2500 VT - & 7.73 depo og|prly-mod srtd,wk-str altrd,
0 —=WB— 80| 50 T Du 2 0 S86.0782S 40/c0m mO’Et 2ppr, con frislipir,tr-
criasT = : mnr calc vng rac fill,tr-
slide__F= ) 1077 mnr chlor,r-mnr disem/agg pyr,
rctatfr_ = € 875 deg occ mlky qtz vng.
e Y S87.44E
= |5
= ol = 149 1108’
< = 8l ¢ 1005 deg
< S86.61E
= \ SLILICEOUS GREYWACKE:med-dk
slides i 1138’ gry.hd-v hd,subang,med-fn grn,
rctat‘Eg ;—' < 11.136 deg salt & pepper appr,mod dist
:5_' = N ‘ S86.45E grn bndrs,r lith frag, tr-mnr
:L — o calc vng,r-tr disem pyr,r mlky
slides '~ S| qtz;Intrcall w/CLAY:wht,lt-dk
rctatg;g' > 1170’ gry,sft-v frm,solid,mod
= s \ 12,185 deg sticky,occ blocky cuttngs,pred
= = J J S87 10E relict txt,abs-r calc,r-tr
SHCE? R ’F disem/agg pyr,abs-r chlor,occ
,,,,,,,,,,,,,,, 'ag\_:;: Sl 151 3 < 1201° qtz vn frags.
< —= |8 13.66 deg
3 =%. \ S83.39E
rotate, | ¥ \ 122 SILICEOUS GREYWACKE:med-dk gry,
c\'-:. 3 14.72 deg hd-v hd,subang med-fn gr,salt
~ T ~l 58414k & pepper appr,mod dist gn
h(EﬂE& """""""""""" E::. """""""""""" E : 1962" bndrs,r lith frag, tr-mnr calc
RPA — g . > : vng, r-tr disem pyr, r mlky qtz.
SP) $:I1p:_' 155.939269
PP 2730 S =
2 - ¢ 12%
= S| 158 125823269 SILICEOUS GREYWACKE :med-dk gry,
4985)38hrs 2/1 3| } k hd-v hd,subang med-fn gr,salt &
NB#37Smi tH CFI'3§B N I 1333 pepper appr,mod dist gn bndrs,
slie H \ o g 71 deg r lith frag, tr-mnr calc vng,r-
e ' tr disem pyr, r mlky qtz;
t S84. 76E
rotazs 5y Intrcall w/CLAY:wht,lt-dk gry,
< a . 1393" sft-v frm,solid,mod sticky,occ
i i £> L al \ 4 15 |50 deg blocky cuttngs,mod relict txt,
< = S84 37E abs-r calc,r-tr disem/agg pyr.
abs-r chlor,occ qtz vn frags.
<li Z> 7 1385’
rotate= | oF < 1617 deg
4:3 —~ =l 160 S76.11E
2 = Sl = .
:e : = 1416
slide _8 _.
te = = < 1%1?4269 SILICEOUS GREYWACKE :med-dk gry,
= & il hd-v hd,subang med-fn gr,salt &
<§' i} 1447 pepper appr,mod dist gn bndrs,
EHcﬁ it E | € 1647 deg tr-mnr ciic vr;g, r- tr disem
rotate <f;_ 2 & §7905E pyr, r mlky qtz.
<? 1477’
slide T o «q 1696 deg SILICEOUS GREYWACKE :wht-med
= e < S48k hd,com blchd app,fn-med
2719 £ T, gry.hd,com blchd app,fn-me
< ) - 161 1507 gr.modsrtd,pr-indstct grn
[ D :
slide— ,==:f =1k 18.13 deg bndrs,pr relict txt,occ succ
— m : <« > txt,occ fol,loc mod rexln,loc
rotat&s - S76.80E
= e r-tr gtz vng,loc r pyrr vng,r
4:5 E \ 1538’ clr qtz vng,r calc vng,r
S]icg_s": < 18.44 deg cubic pyr,abs-r chlortzd grs,
= = I §79 63E occ euh qtz frac fill,intrbdd
OB T ot = w/ARGILLITE :med-dk gry,blk,
RP) 'E<i§> 0 = S| = } frm-hd,pr fol,mass,occ phyll
Sp) -N,'l(‘(‘ 18 } 1570" shn,r pyr,loc r vngfloc r qtz
PP 2220 < *\ o 18.187 deg vng,r chlor vng,r disem/agg
S B $76.83E pyr.
< — |3 = 168 1600
rctaﬁ < | 8] = } 1895 deg
< = = [ S77.54E
T =
=2 : Sl T
S < 7 — f 1630° SILICEOUS GREYWACKE:1t-dk gry,
rotate } E I 19,05 deg hd-v hd,subang med-fn gr,salt &
100 3“ RIP— £ 02| 50 TI 55000 \11 1 o S78.40kq5 oo|Pepper appr,mod dist gn bndrs,
0 $ WOB— Z80/g) = 50 TG 2 0 1661 H2S ap|r lith frag,tr calc vng & frac
2 : > fill,r disem pyr,r mlky qtz;
{ 19'02 deg Intrcall w/CLAY:1lt-med gry,
: S77.55E sft-frm,mod sticky,occ blocky
; 3 cuttngs,occ relict txt.
: — | 168
i B3 ‘
{ el Ran 2 joints of 10.75",40.5%,
% 3 K-55,and 42 joints of 9.625",
J 43.5%,L-80,Buttress casing
e - from surface to 1725';Drill
3 out shoe w/ NB#4: Smith XRT.
éé%ég% s 2 20—25 13 1730° Drill ahead w/8.5" bit
NB#3_HTC G-44— 3| 5 19./46 deg F/1751' on air.
—F£ — <o cqnbressors $79.93F
Y = 1700 |CFM T
= L_;_ﬁ 2.GAM mi
SEnn =
— Wl it ot Note:Unable to record accurate
3 s =l no rate 16342 temperature data f/1750-1950" |
== g temp data
h =% =k SILICEOUS GREYWACKE:1t-med gry,
s cnx hd-v hd,pred fresh appr,loc str
Q"—LL blchd appr,dom fn gr,mod-prly
=] N srtd,indst-mod well def gr
o bndrs, tr-com vn calc,r-tr disem
- of. enx & vn mlky qtz,t-tr disem pyr,
E TR loc r chlor;Intrbdd w/
—.::f:; 1881" ARGILLITE:blk-dk gry,pred
="' enx 19.75 deg silty,dom dull appr,r disem pyr.
I R
== 3l no urate 169/2 S70.0
!EEﬁ — 8l temp data
RF
PSI cnx 2 \ca esso
CEN 00— 17’CChCII-'M SILICEOUS GREYWACKE:1t-med gry,
= 2 GPM mi hd-v hd,pred fresh appr,loc str
l/ £ blchd appr,dom fn gr,mod-prly
100 _k(F — o3| 0 TI 250/0 In — srtd,indst-mod well def gr
0 \=‘§F€#E — 80| & |’ 50 T Qu 250[0 1 P Qut bndrs, tr-abun vn calc,r-tr
= 5 Temp ob7 te disem & vn mlky qtz,r-tr disem
s-;‘ 3 { pyr.loc r chlor;Intrbdd w/
"‘:s'-“' cnx ARGILLITE:blk-dk gry,pred
"?=—'11§' r silty,dom dull appr,com
&= . .
i '_]'% N 138 F 219/4 phyllite shn,r disem pyr.
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SILICEOUS GREYWACKE:1t-med gry,
hd-v hd,pred fresh appr,loc str
blchd appr,dom fn gr,mod-prly
srtd,indst-mod well def gr
bndrs, tr-abun vn calc,r-tr
disem & vn mlky qtz,r-tr disem
pyr.loc r chlor;Intrbdd w/
ARGILLITE:blk-dk gry,pred
silty,dom dull appr,com
phyllite shn,r disem pyr.

SILICEOUS GREYWACKE:1t-med gry,
hd-v hd,pred fresh appr,com
blchd appr,dom fn gr,mod-prly
srtd,indst-mod well def gr
bndrs, tr-mnr vn calc,r-tr disem
& vn mlky qtz,r-tr disem pyr,
loc r chlor;Intrbdd w/
ARGILLITE:blk-dk gry,pred
silty,dom dull appr,com
phyllite shn,r qtz frac fill,r
disem pyr.

SILICEOUS GREYWACKE:1t-dk gry,
hd-v hd,pred fresh appr,occ
blchd appr,dom fn gr,mod-prly
srtd,indst-mod well def gr
bndrs,r-mnr vn calc,r-tr disem
& vn mlky qtz,r-tr disem pyr,r
dism pyr,loc r chlor.

SILICEOUS GREYWACKE:1lt-med
gry.hd-v hd,pred fresh appr,com
blchd appr,dom fn gr,mod-prly
srtd,indst-mod well def gr
bndrs, tr-mnr vn calc,r-tr disem
& vn mlky qtz,r-tr disem pyr,
locr chlor;Intrbdd w/ARGILLITE:
blk-dk gry,pred silty,dom dull
appr,com phyllite shn,r gtz
frac fill,r disem pyr.

Steam entry F/2440-2500'.
O#, 8 deg F initial incr,
O#, 8 deg F stable incr,

trace steam only.

Steam entry F/2590-2610".
O#, 8 deg F initial incr,
O#, 8 deg F stable incr,

trace steam only.
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SILICEOUS GRAYWACKE :wht,1lt-med
gry.loc salt&peppr appr,hd-v
hd,pred fresh appr,com blchd
appr,fn-med gr,pred fn gr,mod-
prly srtd,indst-mod well def gr
bndr,r-mnr vn mlky qtz,r loc
druzy qtz,r loc subhed qtz,tr-
mnr vn calc,r-tr disem pyr& loc
pyr vng, r-tr epid:loc canary
yell,epid assc/w qtz and calc
vng,loc r chl&chl stn,r loc
disag pnk ax;Intrbdd w/
ARGILLITE:blk-dk gry,pred silty,
dom dull appr,com phyll shn,r-tr
qtz frac fill,r-mnr disem pyr.

Steam entry F/2840-2860" .
O#, 4 deg F initial incr,
O#, 4 deg F stable incr,

trace steam only.

Steam entry F/2930-2940°.
10#, 11 deg F initial incr,
8#, 7 deg F stable incr.

SILICEOUS GRAYWACKE :wht,1t-dk
gry.loc salt&pepper appr,loc
red-pnk stn,hd-v hd,pred fresh
appr,com blchd appr,fn-med gr,
pred fn gr,mod-prly srtd,indst-
mod well def ar bndrs,r-mnr vn
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mlky qtz,r loc druzy qtz,tr-mnr
vn calc,r-tr disem pyr& loc pyr
vng, r-tr epid:loc canary yell;
epid assc/w qtz and calc vng:r
loc epid vng w/in qtz frac fill,
loc r chlor&chlor stn;Intrbdd
w/ARGILLITE:blk-dk gry,pred
silty,dom dull appr,com phyll
shn,r qtz frac fill,r disem pyr,
r loc epid vng;occuring with
GREENSTONE : grn-yell,loc brn &
red,hd,mass,loc frsh mafic mins,
loc v str alt of mafic min
bndrys.

Steam entry F/3143-3151".
7#, 5 deg F initial incr,
5#, 3 deg F stable incr.

SILICEOUS GRAYWACKE :wht,1t-dk
gry.com salt8&pepper appr,hd-v
hd,loc fresh appr,com blchd
appr,fn-med gr,pred fn gr,mod-
prly srtd,pred prly srtd,indst-
mod well def gr bndrs;loc v
indst,r-mnr vn mlky qtz,r loc
druzy qtz,r loc subhed qtz,tr-
mnr vn calc;loc hem stn calc,r-
tr disem pyr& loc pyr vng,r-tr
epid:loc canary yell;epid assc/
w qtz and calc vng,r loc pyrh,
loc r chlor&chlor stn,r loc
disag pnk ax assc/w epid and vn
calc;Intrbdd w/ARGILLITE:blk-dk
gry.pred silty,dom dull appr,
com phyll shn,r qtz frac fill,
r-tr disem pyr.

Steam entry F/3377-3380".
2#, 0 deg F initial incr,
O#, O deg F stable incr.

SILICEOUS GREYWACKE:1lt-med
gry.hd-v hd,pred frsh appr,com
blchd appr,dom fn gr,mod-prly
srtd,indst-mod well def gr
bndrs, tr-mnr vn calc,r-tr vn
mlky qtz,r-tr disem pyr,r
canary yell epid,loc r microvn
pyr.r chl;Intrbdd w/ARGILLITE:
blk-dk gry,pred slty,dom dull
appr,com phyll shn,r qtz frac
fill,r disem pyr.

SILICEOUS GRAYWACKE :wht,1t-dk
gry.com salt&pepper appr,loc
pred dk gry,hd-v hd,loc fresh
appr,com blchd appr,pred rexl
appr,fn-med gr,pred fn gr,mod-
prly srtd,pred prly srtd,pred
indst def gr bndrs,loc well
def,loc v indst,r-mnr vn mlky
qtz,r loc druzy qtz,r loc
subhed qtz,tr-mnr vn calc;loc
hem stn calc,r-tr disem pyr&
loc pyr vng;loc incip alt to
hem,r-tr epid:loc canary yell;
loc microvn epid,epid assc/w
qtz and calc vng&loc pyr,loc r
chlor&chlor stn,r loc disag pnk
ax8ax stn of qtz;Intrbdd
w/ARGILLITE:blk-dk gry,pred
silty,dom dull appr,com phyll
shn,r qtz frac fill,r disem
pyr.r loc epid microvng.

Steam entry at 3778".
2#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 3847'.
3#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 3913".
1#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry F/3931-3939'.
7#, 0 deg F initial incr,
5#, 0 deg F stable incr.

SILICEOUS GRAYWACKE :wht,1lt-med
gry.com salt&pepper appr,loc
pred dk gry,hd-v hd,com blchd
appr,occ rexl appr,fn-crs gr,
pred fn gr,mod-prly srtd,pred
prly srtd,pred indst def ar
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bndrs,loc well def,loc v indst,
r-tr vn mlky qtz,r loc subhed
qtz,occ euhed qtz,r-tr disem
pyr& loc pyr vng;loc incip alt
to hem,r-tr epid:loc canary
yell;loc microvn epid,epid
assc/w qtz vng&loc pyr,loc r
chlor&chlor stn;Intrbdd w/
ARGILLITE:blk-dk gry,pred
silty,dom dull appr,loc phyll
shn,r qtz frac fill,r disem pyr;
with frags of BLUESCHIST:pale
wht-blue,v hd,aphan,mod altd,r
mlky qtz,r mafic mins w/ indst
bndrs.

Steam entry at 4211°".
15#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 4254,
10#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry F/4280-4300.
5#, 1 deg F initial incr,
5#, 1 deg F stable incr.

Steam entry at 4347'.

15#, 5 deg F initial incr,
O#, O deg F stable incr.
Steam entry at 4351’

15#, 0 deg F initial incr,
O#, O deg F stable incr.

SILICEOUS GRAYWACKE :wht,1t-dk
gry.com salt8&pepper appr,pred
dk gry,hd-v hd,loc fresh appr,
com blchd appr,pred rexl appr,
fn-med gr,pred fn gr,mod-prly
srtd,pred prly srtd,pred indst
gr bndrs,loc well def,loc v
indst,r-mnr vn mlky qtz,r loc
druzy qtz,tr-mnr vn calc;loc
hem stn calc,r-tr disem pyr&
loc pyr vng;loc incip-mod alt
to hem,r-tr epid:loc canary
yell;loc microvn epid,epid
assc/w qtz vng&loc pyr,loc r
chlor&chlor stn.

SILICEOUS GRAYWACKE :wht,1t-dk
gryy.com salt&pepper appr,pred
dk gr,hd-v hd,r fresh appr,
pred blchd appr,pred rexl appr,
fn-crs gr,pred fn gr,mod-prly
srtd,pred prly srtd,pred indst
gr bndrs,loc well def,loc v
indst,r-mnr vn mlky qtz,r loc
druzy qtz,loc r vn calc;loc r-
tr disem pyr& loc pyr vng;loc
incip-mod alt to hem,r-tr epid:
loc canary yel;loc microvn
epid,epid assc/w qtz vng&loc
pyr.loc r chlor&chlor stn,r
mag;Intrbdd w/ARGILLITE:blk-
dk gry,pred silty,dom dull
appr,r loc cren,r qtz frac
fill,r-tr disem pyr.

Steam entry at 4804°.

7#, 1 deg F initial incr,
O#, O deg F stable incr.
Steam entry at 4829°.

8#, 2 deg F initial incr,
O#, O deg F stable incr.
Steam entry at 4838".

12#, 2 deg F initial incr,
O#, O deg F stable incr.
Steam entry at 4855’

15#, 0 deg F initial incr,
O#, O deg F stable incr.
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Steam entry at 4898°".

10#, 5 deg F initial incr,
O#, O deg F stable incr.
Steam entry at 4903".

10#, 5 deg F initial incr,
2#, 1 deg F stable incr.

SILICEQUS GRAYWACKE (pervasive
weak hornfelsic alteration):
wht,1t-dk gry brn-red,brn,clr,
loc grn,loc mnr-com salt&pepper
appr,pred red-brn,hd-v hd,loc
blchd appr,pred rexl appr,pred
succrsc text,tr-mnr loc wk fol,
fn-crs gr,pred fn gr,mod-prly
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srtd,pred prly srtd,pred prly
def gr bndrs,loc well def,r-mnr
vn mlky gtz,loc r vn calc;loc
r-tr disem pyr& loc pyr vng;loc
incip-mod alt to hem,r-tr epid:
pred canary yel;loc microvn
epid,epid assc/w qtz vng&loc
pyr&chlor,loc r chlor&chlor stn,
r loc mag;Intrbdd w/ARGILLITE:
blk-dk gry,pred silty,dom dull
appr,r vn qtz ,r-tr disem pyr.

Steam entry at 5107".
10#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 5146°.
10#, 1 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 5168".
6#, 1 deg F initial incr,
1#, 0 deg F stable incr.

Steam entry at 5229°.
20#, 0 deg F initial incr,
O#, O deg F stable incr.

Steam entry at 5272°.
5#, 0 deg F initial incr,
O#, O deg F stable incr.

SILICEQUS GRAYWACKE (pervasive
strong hornfelsic alteration):
wht,1t-dk gry,red,orng,brn,clr,
loc grn,pred orng-brn,hd-v hd,
loc blchd appr,pred rexl appr,
pred succrsc text,mnr-com loc
wk fol,mod-strng si alt,tr-mnr
arg xenos,mnr-com wht arg alt
at gr bndrs,fn-crs gr,pred fn
gr,mod-prly srtd,pred prly srtd,
pred prly def gr bndrs,loc well
def,r-mnr vn mlky qtz,loc r vn
calc,loc r-tr disem pyr&loc pyr
vng;loc incip-mod alt to hem,r-
tr epid;loc microvn epid,epid
assc/w qtz vng&loc pyr,pyrh &
chlor,loc r chlor & chlor stn;
Intrbdd w/ARGILLITE :blk-dk gry,
pred silty,dom dull appr,r loc
cren,r qtz vng,r-tr disem pyr.

SILICEQUS GRAYWACKE (pervasive
strong hornfelsic alteration):
wht,1t-dk gry brn-red,brn,clr,
loc grn,loc tr-mnr salt&pepper
appr,pred red-brn,hd-v hd,loc
blchd appr,pred rexl appr,pred
succrsc text,mnr-com loc wk fol,
mod-strng silic alt,tr-mnr arg
xenos,mnr-com wht arg alt at gr
bndrs,fn-crs gr,pred fn gr,mod-
prly srtd,pred prly srtd,pred
prly def gr bndrs,loc well def,
r-mnr vn mlky qtz,loc r vn calc;
loc r-tr disem pyr& loc pyr vng;
loc incip-mod alt to hem,r-tr
epid:loc microvn epid,epid
assc/w qtz vng&loc pyr,pyrh &
chlor,r loc pyrh,r loc chlor &
chlor stn.

SILICEQUS GRAYWACKE (pervasive
strong hornfelsic alteration):
wht,1t-dk gry,brn-red,brn,clr,
loc grn,loc tr-mnr salt&pepper
appr,pred brn,dk brn incr w/
depth,hd-v hd,loc blchd appr,
pred rexl appr,mod-strng silic
alt,gr bndrs mnr-com wht arg
alt,pred succrsc text,mnr-com
loc wk-mod fol in strng horn&si
alt mod fol,r-tr arg xenos,
fn-crs gr,pred med gr,incr crs
gr w/depth,mod-prly srtd,pred
prly srtd,pred prly def gr
bndrs,incr well def w/depth,r-
mnr vn mlky qtz,r-tr loc druzy
qtz in strng horn&si alt,loc r
vn calc assc/w druzy qtz,loc r-
tr disem pyr& loc pyr vng;loc
incip-mod alt to hem,r-tr epid:
loc microvn epid,epid assc/w
qtz vng&loc pyr,pyrr & chlor,r
loc pyrh,r loc chlor&chlor stn,
r loc blueschist and greenstone;
Intrbdd w/ARGILLITE :blk-dk gry,
pred rexl,loc silty,r loc cren,
r loc qtz vng,r-tr disem pyr.

Twist off:top of fish at
5877 . Work over fish with
washover and overshots,
retrieve fish & drill ahead.

SILICEQOUS GRAYWACKE: lt-drk brn,
med-dk gry,wht,com blchd app,
com salt and pepper app,hd-v hd,
fn-v fn gr,mod-well defined
subang gr bndrs,prly srtd,marg
altd,str hornfelsic,tr qtz vng,
r disem pyr,loc r chlortzd grs,




™ = SN/ loc r calc vng,loc r canary yel
Y 2 SIN\ /.
< X N/ cr epid,loc com magnetite,loc r
- Ll:"‘ ey hematite,loc com orpim/realgar/
! i N/ cinnabar vng 5890°-5910" .
. L "\
P HE THIEY AN i
£ = |8\ . 3
2 A\ '
E Sl
g N7 SILICEOUS GRAYWACKE: lt-drk brn,
z d N/ med-dk gry,wht,com blchd app,
? L o\ /- 18 336 /4 com salt and pepper app,hd-v hd,
= = ol = fn-v fn gr,mod-well defined
= I8N/ o ar
N _E; . subang gr bndrs,prly srtd,marg
S B :\\::/:: altd,str hornfelsic,tr qtz vng,
,=:E N\ /. 6134° r disem pyr,loc r chlortzd grs,
ﬁ L N/ cn d 203 d locl: r calc vng,loc r canary yel
&, O N77 .5E epid,loc com magnetite,loc r
2N hematite.
bt T o\,
C N7 ¢
o = NG
b N
HIRdn = lgIN7. 19 327 /4
% : SIN / SILICEQOUS GRAYWACKE: med-dk brn,
$ .4_‘_5 Z\\ZZ/ZZ med-dk gry,wht,com blchd app,
$ B L loc mott,com salt and pepper
N/ cn app,hd-v hd,pred re-xln,fn-v fn
5 A\ gr,mod-prly defined subang gr
N/ . bndrs,mod srtd,mod-perv altd
100 ROP — 0o |\ /.. . 50 250(0 I ' ' !
b T WoB ol Al +3-CPyEPrChAxAcT n loc argill altn,str hornfelsic,
— 3N/ 50 25000 A Ou
! h tr qtz vng,r smky qtz druse,
3 N/ r sericite edges,r disem and vn
p: 'B 2 € 6278 pyr,loc r-absnt chlrtzn,loc
B T 2 cn 194 ¢ r‘—ab;nt cale,r yellepid,tr‘—rpnr‘
=, P dd e N73.3E Fe minerals:magnetite,goethite,
3 = ol \\// 19 331/4 hematite,limon, (poss gossans),
WOB$ 28K - SN biot and hrnblnde absent.
RPM390 - N7 en
jhnl Eea iR N7
M LU N N/ SILICEQOUS GRAYWACKE: med-dk brn,
450 /2éhrda 3 1@‘i17 N med-dk gry,lt gry,wht,com blchd
NBF13 R7C G-4 W app.,loc mott,becom incr hyaline
- SN/ with depth,hd-v hd,pred re-xln,
WOB 31K > L N/ fn-v fn gr,mod-prly defined gr
RPM 72 T'} L N7 en bndr.‘s,mod sr‘td,mod—per‘v.altd,loc
PST 333 </ argil altn,str hornfelsic,tr qtz
CEM-9775% s vng,r sericite edges,r disem and
7’ al N7 18 337/4 vn pyr,loc r-absnt chlrtzn,loc
<§; = 8N/ en pump |slug— r-absnt calc,r yel epid,marked
: — N incr clr felsic cuttings f/6360’
poor gample “a-El y o] increasing with depth,biotite &
\ 7 hornblende f/6380°.
ROP slghed N/ or pump |slug—__
101’ /7<Bhrs 3/18 | o N/ . pumg slu#:- Tw1s"c of f: top of flsh at
NETIT I-?E e N - P 6425" . Work fish with
oI\ /.. = g \‘s overshot. Retrieve fish
[ Sineniy = g-Lampres .
= N/ = 5 GBM mikt and drill ahead.
17 N/ en
} Dl = Reduced returns: handful
4 C :\: :/:: = per 10', may not represent
L o |\ /. = 19 370/4 accurate lithology f/6340'.
Ul 4
Sl 8N en
WOB 28K 4} N/
RPM 70 i AN
PSL 43 f N/ en SILICEOUS GRAYWACKE: wht-1t gry,
CEM £770 FJEJ o N hd-v hd,abund brn cast,loc grn
= N cast,mod hrnfl altn,fn gr,mod
) < SNy i
-~ e srtd,indstct grn bndrs,loc wk
A N/ . ] cn fol,loc str rexln,r-tr gtz vng,
<2, Sani N2 6584 r-tr qtz vugs w/druse,r vn pyr,
Iz N/ € 199 d r Epi:.grn?i:tr chlo;tzslgzs,
= - N75 8E r biotite s,r agg hrnblnd,r
‘3’, % \\// SRR 18 365/4 axinite,r opal,r tourmaline,r
} A SINZ ... . . felsic dissag grains:milky wht,
} ‘='§= NZ ) glug — clr,opq,1t gry grn,hd,mod-str
l 5 " F o slug k§> altrd,loc r sericite.
S [ ¥*kN\7 |
3 |a|kkxN7| FELSITE: milky wht-wht,clr,brn
S|¥ ¥ ¥/ : en slug ~= v 1t gry grn,hd,brit,fn disagg
! % ¥ ¥ #* ¥\ sample,mod altrd,aphan-fn gr,
L %%\ 7 i loc microxln grndmass,predom
E,J’ T hyaline,loc hypidiomorphic tex,
— **\\//g en slug == com subhed clr qtz and feld,r
:J" o *¥*¥N\7 = 19 353/4 clr/transl chalced vng,r wk
{ S **\\//g chlrtzd biot flks,loc r axin,r
I T dk grn-blk-brn tourmaline rods,
l =_PI_F ****\\ : cn slug — loc r hrnfels stn,loc r seric.
TN
L |
= * % ¥k \|:
= :
; = | ok Kk ¥ x| slug \ FELSITE: milky wht-wht,clr,brn
S = S| ¥ X X K| s|en 6769 " v 1t gry grn,fri-hd,loc brit,
< % a0 % ¥ K| < 2119 d mott,fn disagg sample,overall
<? . XX * kX N69  6E salt-and-pepper app,per‘v.altr‘d,
C ‘j' : Yen dlug I str bleached app,com argil altn
< —— * Xk XX : : of felds,wk-mod honfels aphan-
; E‘ % * X E XK : 119 359/4 fn gr,loc microxln,loc hyaline,
prlle [ SRk ' 16 oD ned clp ats an Felde.r tranal
0 : er slug '
WCEE‘E"EK ,:%" ***** chalced vng,r wk chlrtzd biot
RPM 1 % LR N flks,loc r axin,r dk grn-blk,
EEI f_ft P & SN brn-blk tourmaline rods,loc r
o - _F I TV AN “len loc r sericite.
1 _r:‘-|= o0 L (RO [ SR R -
- =] S\ks 77N\ Fractgre Zone f(6852—6862
419 [2%hrs 3 hE, %/ \NAND No psi or temp increase.
NB#13 HIf 1G-44 » ¥/ NN -|en 3{Compries
i ¥**x7 /| : 2gpm i
WOB 20-28K 2 * ¥ ¥ k¥ 18 360,4 FELSITE: milky wht-1t gr‘y,c}r‘,
RPM %0 I Slk % ¥ % ¥ ; Ten ) transl,loc pale grn cast,fri-hd,
psT 334 : : 6920 loc brit,pred fn disagg sample,
punly sl 4 * % % k% % _ 2,5 d mod-str altrd,fn gr-phaneritic
v § Y E:'? * % %k k| : N72. 78 grndmass,r anhed clr qtz,r clr-
? —? % % % % % en tmnsi Zhg}cidlvng,loc.comm?n
S o ok k¥ %% o by o500 . chlortzd biot,loc r axin,r fn
100 — 2 Q. CPyEPrChAxAcT n dk brn-blk disem & agg tourm,
0 3 WO0B—= BOIZ |k %k kK| - PO 2500 PO loc r hem stng/vng.
Vo Xk Kk kK| |en slugrr™
¢ L * 3k k k%[ §
T X% Kb/ z transl. 1o gun cast, frand, Lae
{L\ '==E—, a ***//// |19 352/4 hrit nred fn disann samnle mnd




EJ = Ty T : : R ME L LM T ML S Yy PRI L e
f = = S|k**s v R I I altrd,fn gr-phaner grndmass,r
7 F}. *¥Xkkz7|1 0 | subhed clr gtz,r clr-transl qtz
e L xxx7710 0 | lenx chalced vng,loc com chlortzd
-<:;> = **** R biot,loc r axin,r dk grn/brn-
$ = // G : : : blk tourm rods, r cinnabar
= ~ *Xk¥Xk7| ;0 loc r hem stng/vng,intrcltd w/
N — S|¥ ¥ % ¥ 7| onx mod al”cd Siliceous Graywacke
i Vi : 2075 ;é?:?glé?ieiChEd'mOtt'mOd_Str
= B : ,r pyr,r chlor.
= ¥*k* k70 : € 18.9 deg
g Ef = * X X % % |191 deg F 358/4 [Very Low Returns Over Shakers |
M TF | S| RKkK :
S : 4 slug —
3/22 K il * % % % % : : “|en , ? FELSITE: milky wht,clr,transl,
} } * Xk k¥ : frm-hd,pred fn disagg sample,
- ==.§= * ¥ ¥ *x=: mod;str‘ altrdt,)rtndgr‘;phar;er
= Lo : grndmass,r subhed clr qtz,r
"'Z_ 5 tAKEr — ; clr-transl qtz vng,loc com
- S S |* % % % X Lo : chlortzd biot,r dk grn/brn-blk
= = * % % ¥ k| : tourm rods,loc r disem pyr,loc
- S : i bar.
i 45 ***** : i r cinnabar
~‘":J * Kk K K ¥ : : |Very Low Returns Over Shakers|
S et N Rk 1189 deg F 351/4
""""""""""""""""""""""" e o : :
A 3 — S|* % % % ¥ : : FELSITE: milky wht,clr,transl,
3 _,:T * % ¥ * ¥|: : 7230' hd-v hd,pred fn disagg sample,
2% ¥ ¥ ¥ ¥k ¥ : 20.10 deg moclilzi’.crd%com dist g; anrl‘s, .
T * ¥ ¥ ¥ ¥|: : { slug /— N56 . 6E fl‘ 1thic hfl‘agi'; tS)U te Zkf‘ q f
: enx oc com chlortzd biot,r grn
1N X ¥ % % % N : blk tourm rods,loc r disem pyr,
S| # ¥ ¥ ¥ ¥ : : : loc r cinnabar,loc r magnetite.
* % ¥ % ¥ : : : |Very Low Returns Over Shakers|
***** gcrx qlug —=
424" /90 Shrs 3 * kK k¥ :
NB#16~5HTC |G-44 S No Sample 189 deg F 339/4
Lost Block Pogition|gQ Crix 3 Compll‘essor‘s
WOB| 20K 3gpm mist Note: Sample is fine dust
RPM/ 60 No Sample passing through the shakers.
PSI {350 cnx
CF‘IE"E
g
o
cnx Note: No ROP data due to
No Sample 7386 faulty block position sensor.
q 19,1 deg
3 190 deg F 350/4 Nel. 7
8
No Sample
WOB 25K
3/24 ( RPM 75 <% K ¥ ¥ ¥
PST 340 Sl %% % %/
CFM 2775 © : i FELSITE: milky wht,clr,transl,
* % % % %|: overall pale buff,hd,loc wk-mod
¥ ¥ ¥ ¥ ¥|: hornfelsic,pred v fn disagg clr
* % % ¥ % and wht gtz and feldspar grs,dom
: . well srtd beach sand app,strong
¥y * % % % % : 190 deg F 340/4 hyaline tex,wk-mod altrd,abund
( S|%* * * % ¥|: subhed clr qtz,r clr-transl gtz
¥ ¥ ¥ k¥ vrr:gly,lzcdcgm :reedtiot ;ékS'gIEr
: , chlortzd biot,r grn/brn-
tirix 2541 tourm rods,loc r vn pyr,loc tr
* %k k% : < 200 deg decomp-fresh magnetite.
100 ROP —| 0| 53|% % % % ¥o ¢ oy e pron axac 10 T In 2500 PyIn— | soo| N/4-°F
0 WOB — 80| S [k * % ¥ X|: 50 T Out 44 2500 P( Out 20
{ * % % % k|
{ Xk %% |
£E e I T T
: . .TVD= .Run
3 XKk K X\ 191 deg F 34144 Blank liner,29%#,L-80,f/
3|* * ¥ % ¥ : surface t/1539',Stab in,2
330" /15 SRrs 3/95- * % * % k| joints 8.125",35.5#,f/1539-
= ‘ 1600’ ,104 joints 7" Blank,29%#
T.D. Happy Jack L-80 f/1600-5930,42 joints
3/24/2009, 7622 7" Slotted,32#,L-80, f /5930-
S 7622.Shut well in and rig
2 down.






