HOLE CASING
26" TO 62' 9.625" FrROM Surface TO 501
12.25" TO 510 7" FrOM  Surface 10 3140
. 8.5" TO 3235’
Tecton Geologic 6.125" 0 3493 LINER
' 10 4.5" FROM 2906 To  3466'
COMPANY Calpine Corparation
WELL NAME 1862-27 ABBREVIATIONS SYMBOLS
FIELD The Geysers Ne  New Bit BHT Bottom Hole Temp
RRB  Re-run Bit C Carbide Test * N ‘
. Wireline Log ‘ Casing Shoe
COUNTY Sonoma ¢ Core Bit NR  No Returns
STATE California woe  Weight on Bit AT Logged After Trip { Stean/Water Entry P4 Flow Test
WELL HEAD COORDINATES Section 28, T11N, R8W sem  Strokes per Minute crm  Cubic Feet per Min < Deviation Survey Cored Interval
1,786,029.0 £, 422,416.0 N pp Pump Pressure BUT  Bottoms Up Temp No Recovery
ELEVATION 3206.9 KB El. reMm  Revolutions per Min
RIG - DAY RATE START DATE 11/17/2011 s;R Steam Flow Rate
TD DATE 12/8/2011 LITHOLOGY REMARKS
TOTAL DEPTH 3493 All depths from kelly bushing
TRUE VERTICAL DEPTH 3456.6 Ig Argillite |:| Siliceous Graywacke KB=12'
TD LOCATION 233.2'W and 311.6' S of
=z : ; ; ; .
wellhead Chert 1 Metamorphic Ultramafic |Lost Circulation Zones:
DRILLING CONTRACTOR Nabors Rig 472 2282', 2965, 3101 and 3173-3230'
COMPANY REPS Steve Gamble, Jeff Potter, E Siltstone El Weak Foliation
Russ Silva
Greenstone Strong Foliation
LOG INTERVAL [ =] y
DATE LOGGED 11/19/11 T0 12/8/11 Serpentine Marginal Alteration
DEPTH LOGGED 62' To 3493
MUD DRILLING 62 TO 3493 IZI Blueschist Pervasive Alteration
AIR DRILLING n/a 0 n/a
LOG SCALE 1:600 Felsite Weakly Hornfelsic
UNIT NO. {23 , SECONDARY MINERALS
LOGGING GEOLOGISTS % Clay Strongly Hornfelsic Q = Quartz Rare <«< 1%
. . C = Calcite
Bdrjndon Mllls(bmb), Dre\]:v Fetterman (df) Richard Dunlap I:I Lithic Graywacke : - Eyr;t: ;.Tace :;: N
Jeremy Feinberg (j = Etpidote inor °
(dd) Y g (if) _ ) R - Pyrrhotite Common 4% to 7%
Argillaceous Graywacke Ch = Chlorite Abundant 7% to 10%
A = Actinolite > 10%
T = Tourmaline
Tecton Geologic 1862-27 Scale 1: 600
Drilling Data Lithology Minerals Temperatures Circulation Surveys Descriptions
ROP Temperature In Pit Total
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Rig up Nabors 472 on
10/1 with 13.25" conductor
{| < set to 40ft. Spud with 12.25"
11/19 df bit @ 42' on 10/2/11.
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\ = 'J o Siliceous Graywacke:spkld 1t-
2 WOB 15K 7 = .. . 40/49 med gry,dk gry,mod hd, fn-med
kRPﬂ 66 L'p 8 = grs,pr-mod dist grn bndrs,
JPP 103 — — . e mnr-cmn gneissic banding,qtz
SPM- 10 i L e vng,r-dissem pyr,r-chl wash
g e s inter-bdd w/Argillite:dk gry-
i & A A build volume- blk,mod hd,mass,com silty,loc
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—————————— o [ —
S = |o| . =
] i =
5 7 | |3
2 | e
<: =f§ ol g 4Bl/55 no lasses
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< . [_J_ Lo Siliceous Graywacke:spkld 1t-
S> % oo med gry,dk gry,mod hd,fn-med
= 1 a rs,pr-mod dist grn bndrs
< N / g P g .
é:-_} 7 build volume™ r:nr‘—cmn gneissic banding,
== el resh appr,com-mnr qtz vng,r
% i W :/:: 59/63 dissem pyr,r chl wash,inter-
j K e/, bdd w/Argillite:dk gry-blk,
= a mod hd,aphan,com silty,r gtz
2 /..
e vng.
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WOB_ 2Pk = 4 L
RPM 65 3 wl’. . = no losses
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= = |al”. . 53/68
<;> :t_ 8 T o
» o Siliceous Graywacke:spkld
= WOB 13K L gry-dk gry,blk,mod hd-hd,fn-
< RPM 6b bm 7 med grs,pr-mod dist grn
= PP 3% o bndrs, fresh appr,com-mnr gtz
<<; SPM-1/1 o e < vng,r dissem pyr,r chl wash,
= & . no lasses mnr-com argillite altrn.
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—T / o
= = £ e
2 L - =
= b S = Transfer 50bbls of mud from
(-; * | .. 63/j76 transfer mud | pits to Calpine pill pit.
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NB#2 F>H) 230DXPS E— o BUT=78
22 Drill 12.25" hole to 510°.
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£ ; e ldeaas 47# BTC casing to 501°.
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§ E: e Siliceous Graywacke:mottled
i, i _ wht,gry,brn & blk,hd, fn-med
§ i: 3 grs,pr dist grn bndrs,mnr loc
>4 ,E = gneissic banding, fresh appr,
1 I com-mnr qtz vng,r dissem pyr,
4] o |- no lasses w/ lithic frags of tr-mnr gtz,
<’5 ? 3l r-tr wht calc, tr-mnr dissem
13 _,f pyr.,r-epid,r-tr chl & tr chl
; = wash,inter-bdd w/Argillite.dk
[} gry-blk,mod hd,aphan,com
2 b silty,r qtz vng.
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£ Il = 63/89
<§ WOB| 22-25k % E
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C AN 63/1100 . .
: g r\_‘_" J Metamorphic Ultramafic:(MUM)
< E" = IR 18t dom serpentinized peridotite,
p 3 prananand gry-blk,mod hd-hd,occ wxy txt,
=7 a :ZF‘L‘:\UI\(‘:\(‘:\( cmn qtz vng,eri§sem pyr,
R T, intrbdd w/Argillite:1t gry-
< S (TN
oA gry &lk w/loc drk red frags,
! © __[‘(‘:\4‘:\4‘:\4‘:\4 no laosses mod hd,apahn,mnr-qtz vng, r
; I8 e 62 | |dissen pyr.
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DVAWAIWAWAN
3 woB o7 z::f Pehehehehe §
RPM 62 { RANINININI I
$ PP 610 =
< SPM 101
< by = 80/111 Melange:Siliceous Graywacke:
j>- 'ji‘ 8. spkld gry-dk gry,blk,frm-mod
--==’—<E-T — hd,pred fn grs,pr grn bndrs,tr-
gr' Y qtz,tr-wht calc,r-chl wash,
Py 3 intrbdd w/Argillaceous Graywacke
3 hy splkd gry & blk, mod hd, pred
2 = no ldsses aphan txt, intrbdd w/Metamorphic
- £o|lg Ultramafic: (MUM)gry-blk,mod hd-
> % hd,occ wxy txt,tr-mnr qtz vng,
f’ ‘ﬁ r-dissem pyr, intrcalc w/
gi L . Serpentinite:lt-dk grn,frm-
< build volum mod hd,altrd w/abund,mnr qtz
= L N 89/113 ( phenocrysts,r dissem pyr, mnr
= e:r" B -:I \ chl vng & microvng, interbdd w/
f = [ = Argillite:dk gry-blk,mod hd,
“z ! aphan,brit,com silty,tr qtz vng,
= = tr wht calc.
= &
= ) =
tight ficke at 1250 g‘ o Siliceous Graywacke:spkld
= L 3| no laosses gry-dk gry,blk,frm-mod hd,mnr
/<) E;_ d E} qtz & calc vng,tr agg pyr;
"é "';_‘n intrbdd w/ Argillite: dk gry-blk
2; mod hd,aphan,brit,tr qtz & calc,
—_ vng;intrbdd w/ Serpentinite:lt-
; rgh ol 77/124 med gry,frm-mod hd,waxy,r dissem
3 WOB| 25K 8| pyr.
2, RPM 60
PP | 652
SPM flap et
'jl Rt T
-z s
_‘5 @ r;‘("_‘({// no losses Metamorphic Ultramafic:(MUM)
<} = 3 /.444444141 dom serpentinized peridotite,
<:<: ==E: AN INENS spkld 1t-dk gry-brn-blk-grn,com
é £, AW AN AW 4 altrd, frm-mod hd,medgrns,mnr-tr
b qbahatg
s AAAYA] qtz & calc vng,tr-r chlortzn;
= - g e g intrcalc w/Serpentinite:1t grn,
S o = ‘:\4‘:\4‘:\4‘:14‘:\4 70/131 wk-fm,altrd,r dissem pyr.
< = | |3 Rehehenee
tight ho:;?e at 1420 % Lo :::1(’14 Siliceous Graywacke:spkld gry-dk
5. =§ L ...EU:\L gry,blk,frm-mod hd,pred fn grs,
g = . "TL‘_UL] pr grn bndrs,tr-qtz,tr-wht calc,
1 - ~chl wash, intrbdd w/Met hi
00§ RP— | =’ 02| |9 CPy E PrehAxAc Ti30 T In— 2300 PVT|— 400 e e ARt
- A E - Ultramafic: (MUM)gry-blk,mod hd-
0 £ WOB — 80| 3 30 T O0ut — 230
5 : hd,occ wxy txt,tr-mnr qtz vng,
tight hefe at 1470 =é - no lasses 147 r-dissem pyr.
B > e < 4 70deg
g g SR, S48W Drill break F/1480-1483".
g 3 il Max ROP @ 134ft/hr.
= bm ol AHhAs 75/138 . .
bridged Bff f/1493-1500" L8] _\:\4\:‘4\:‘4\:\4 Metamorphlc.U}tr‘amaflcl:.(MLIJM)
: 3 SR T T dom serpentinized peridotite,dk
= :n. S i g B gry-blk,blu-blk,dk grn,pred hd,
2 . RANIRININIE aphan microxln,resinous luster,
E> = ‘:\4‘:\4‘:\4‘:\4‘:\4 { mnr waxy tr-loc dissem pyr,r-loc
Py
blk .
<§. = - AN no lasses nagn
=2 — O /T Tty Drill break F/1555-1550".
= S 151515151
= - T, Max ROP 41ft/hr.
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> | = hehehehehe 81/143 build volume Drill break F/1598-1600" .
<_ wopl 25k | = |8 ek Max ROP 43ft/hr.
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= I Bl s e e 81/146 Metamorphic Ultramafic:(MUM)
= & |8[efehelele dom serpentinized peridotite,dk
::% ‘1ti 1:‘4\:‘41:‘4;41:‘4 gry-blk,brn,dk grn,pred hd,
= E O aphan microxln,com resinous
< £ A g g luster,mnr waxy luster,tr-loc
11/26 & df - hehehhidie chalcedony & r-loc calc vng,
e it e
= 8 Ll o B
=z =3 plih e bih g chrysotile, tr-loc blk magn.
= bl
bridged off f/1780-1805"2 Lehehehiehe
3 A
¥ = | o fiehehehehe 92/150 Drill Break F/1790-1791".
i S :4\:‘4:4:4;4 Max ROP 43ft/hr.
E = | s
? s DANANANINS
3 Z, hehehehddie
= = = NARINENIRIE no losses
= M IWAWAWAWAWE :
= = |BRLGEY:
é._ =5 Lehehehehe Drill Break F/1865-1866" .
.f: E, ‘:‘(‘:‘(‘:‘(‘:\(‘:‘( Max ROP 46ft/hr
=_ £ Lehebebdnd |l )
< DVAWAWAWAN : e
>  Rehehebeny| 5 s
= IR o e e 192/ 160¢ Drill Break F/1902-1906 .
= WOB2X = S péatatatad] | | 1 Max ROP 47ft/hr.
T RPM 66 | ReRehehehd: | / 2.5 bbl mud loss,
<= PP BS = : C
= epM.ino % ‘:\4‘:\4‘:\4‘:\4‘:\4 Lo )
= < = VAWANWAWAWVE .
= ‘? abigiiohiointn ERERE
‘2" = |3 hehehebdhy oo b build pit vglume
3 = |8 ReGehehely: | 3 )
< Acmda i s Drill Break F/1960-1961".
<E = FL\"LFLJ//
m_= 1At Max ROP 48ft/hr.
= 5 TeUeTeTy { 9
= i E : < 7
= 5 14985808048 3 549 .
< = S \:‘4\:‘4\:\4\:‘4\:‘4 151/161 Drill br‘eak'F/1993—1997'
i e ST, & 2000-2002". Max ROP
bridge@pff f/P001-2050 ISPRESTE RO NSRS
46ft/hr.
T o RGN SN AN
< RN ’
3 DVAWAWAWAN
2 ARENENANGE 2 )
= i WAWAWAWAN
§> = |8 ‘:‘L"_‘L;L"_‘L"_‘L - no losses Metamorphic Ultramafic:(MUM)
= s |8 fehehehidhe { dom serpentinized peridotite,dk
= = LeTeletete gry-blk,blu-blk,1lt-dk grn,occ
s = ‘:‘4:4;4\:‘4;4 blchd to 1t pink—v.wht,pred hd,
= T str altrd,aphan microxln,
i) P YA .
5’ = 11111 resinous luster,mnr waxy,abund
= %‘ o ‘:\4‘:\4‘:\4‘:\4‘:\4I 160/164 qtz altrn & vng,tr wht calc,
= '_rz = ;4\:‘4:4:4[‘4 tr-loc dissem pyr,r-loc blk
= magn altrd to Serpentinite:wht,
= = Dt 1tg rn-dk grn sofg—mod hd,st
= 'E: DYAWE AW g g \ g S )
= & 1°1-1°151 : 2138 altrn w/intrstit,wht qtz vng,
= T AN EWSNINE | : @ /:209eg |tr wht calc vng, tr-pyr.
—
000 S orop — | =0 fehehehiehefa epy Eprenaxac To T In4 2300 PvT{— 400 ™
0 é OB — 80| S hehehehe Ll | 30 T Out {— 230
— £ wawawawavd B
=" —, ;“'_\‘;“'_\‘;‘ » — no losses POOH, pull tight at 1470,
1/27 < if_= AL e | I 1420', 1250' & 1020, fill
= HE R NANaRIInG e ) consists of 60-70%
=698 /92.5 hrs i_ o [‘4\:‘4:4:4[‘4 __\ Ar‘glll:.Lte. Ream to bot’Fom,
NB#3 Ngvatek Stingep 14— |3 hehebetidl BUT=147 \(| . ] lose circ on bottom while
"= SpEarat g losing 10 BRH washing hole. Spotted pill
<~ T L \ of f bottom & POOH.
S = FRR
17758, T L [/
D . i !
é NN N : no laosses
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<; = |
= =n Drill break at 2282', max
= 5 lose circ l ROP: 33'/hr, lose circ, spot
‘/7 — D = - 2 LCM pills, drill ahead
(= o & 75-130 BPH loss.
< — |y : 84/100) 3 W/ osS
3. WoB 3K == |8 : losing 75 BRH
RPM 65 —_— | 9 Serpentinite:Lt-dk grn,transluc,
-
PP "800 : : loc blchd wht,mod sft-frm,pred
‘7; SPM %—= losing 130 éPH rexl & microxln,com-loc abun
= = - frsh fiberous habit,loc wk-str
< N si alt,mnr-abun clr glassy qtz
< o urfocc . iy assc w/mnr-com mag & tr-mnr pry,
= : . losing 45 BRfi
‘\ ° o =i ? occurng w/Metamorphic
g - Ultramafic:blk,hd-v hd,pred
:§ %‘ h @ / brecc & crumbly above 2280°,frsh
= / losing 30 BRH 2390 below,(lqtz & mag vngly wh:r‘elbr‘ecc,
“z = ol ; 102/129 com yel-orng stn clr qtz,loc
3 T E 5 S36M calc vng & poss epi alt.
= S 18l A — 95 poss e
"‘;’3 =} ‘:\4‘:\4[ < Argillaceous Graywacke:1t gry-dk
< = | |A A Akl ) — gry & blk,fm-mod hd, predom
_<:"3 bmq“E A A /_'\‘:\U:\L aE:har;, éoctfol,strt‘ il;c]rt‘d w{aburj
X, 3 A AT . 4' wht gtz & qtz vng,tr-wht calc,r
=> L IR e losing 10 BP dissem pyr intrcal w/Siliceous
< SiA /_\1_\2424‘:\4 I Graywacke:spkld gry-dk gry & blk
= zér AAAARL I frm-mod hd,pred fn grs,pr grn
> AAAARA 1 bndrs,str altrd w/abun gtz vng,
3 Lo losing 15 BPH r-wht calc occurng w/Metamorphic
- DA B A A - ~ Ultramafic:grn-dk grn & blk,hd-v
_}' £ N AAAAA 99/154 hd, frsh app,qtz & mag vng,com
i g SIAAAAA yel-orng stn clr qtz,loc calc
5 SRR vng,r-dissem pyr.
JRER= L AAA { 20bb1 drink
ﬁ\> A A A‘:\L \ bbl ri
™ AA AN Y I o
: iliceous Graywacke:Lt- ry.
. HE Sil Graywacke:Lt-dk gry
i {p.25 AL ~ ] no lgsses wht,blk,frm-v hd,loc crumbly,
= S|Aa ALl mod well def shrd planes,pred
c; 5_, o fn ctns where hd & comp,mod-str
~_ . - 1; rexl,pred fn gr,rndd,mod srtd,
11/29 S if X . :/:\’\L w/mnr-com qtz vng, calc fill,
< /AR w/Argillaceous Graywacke:dk
> % o/ ,:\‘:‘4— 96/176 gry.mad frm,pred crumbly,brks
—_— 13 Vi e on shear planes,lrg cttngs,v
? e £ c = fn-fn grs,prly srtd,wk phll
= WOB 25k "l /. -’-\’\4_: 2620 shn,tr gtz vng,dissm cacl,
L RPM 75 i 10.6 deg |dissm pyr,w/Argillite:dk gry,
=PP| 900 v ELE S32W blk,mod frm-hd,mass,wk rexl,
SSPM 100 i St \ loc shrd & crumbly,tr gtz vng,
= 5 < e no losses r-tr dissem calc,r-tr dissem
<\ # S|/ . A: ( r.
: 7 = 1 25 bbl drink
bm 11/26°482.5'/35.5 hrs =| |/.. AA 4
NB#4 Sgi th CX0B430-A2[ if | |7 = [BUT=184
3 N IS A = 100/183
ST
B g Sitts . .. .2 Greenstone:mott wht & grn, mod
ﬁg 4 no sampl 60 bbl drink hd-hd, strng blch app,fn grn,mnr
< - HAHHHHE /. (_-——-3 losing 60 BP fol,mod rexl w/com gtz vng,r-tr
=5 = S r-mnr wht calc,dissem pyr,intrbd
=| |/ o
pl o w/Siliceous Graywacke:spkld gry-
<j E X H++H;/;; - no losses dk gry,blk,frm-mod hd,pred fn
b 5 | S ( grs,pr grn bndrs,mnr-abun qtz &
< % /= clean out sand trap x-cut qtz vng, tr-mnr wht cale,r-
= o ST 2 s tr dissem pyr,interbdd w/
— — AT X R Argillite:dk gry,blk,mod frm-hd,
<§ HHH /. o mass,wk rexl,loc shrd & crumbly,
2 N HHs = 101/166 tr gtz vng,r-tr dissem calc,r-tr
= Sl EU L dissem pyr.
= bm
£ /. \
= g : J 0838
= i s 216 .
f—t—- = :/:: s 5| l)‘; deg Siliceous Graywacke:spkld gry-
200 ROP — E 0|/ .. =———{QCPyEPrChAxAc T30 T In—| 2300 PVT|— 400 7 dk gry,blk,mod hd-hd,pred fn
0 WOB — 808 |/ | = 30 T OQut — 230 grs,fuzzy grn bndrs,loc fol,
= = CE altrd to 20-30% qtz,tr-mnr wht
< - { no lasses :
3 i Do calc,r-tr dissem pyr & cub pyr,
32 % 4 tre chl wash,intrbdd
ream :ig'lﬁ-> hole == /. \ w/Argillite:dk gry,blk,mod
f 2.87)—3%6 = | 100/179 j frm-hd,str rexl,abun qtz vn,
<§ BL == loc shrd & crumbly,r-tr dissem
- S|/, ;
<> s calc,r-tr dissem pyr.
: | |/ \
= WOB 20K /. (
il o AR
:;ﬂjEM "80) | |22 Drilling break at 2965, max
F SPM { v LA 1 no lasses ROP: 23'/hr, lose circ, spot
Sl } lost lcire 3 LCM pills, regain circ w/
/1 R 7 3 40 BPH loss & cure while
= { : 6 rilling ahead.
= E /.. losing 40 BPH
3 > St /
} = Lo o Siliceous Graywacke:lt-med gry,
T Y /.. 85/144 no lasses | salt&pepr,hd-v hd,comptnt, fn-
> N 2/ \ med gr,mod prly srtd,subang grs,
‘}Z P abs-com wk fol,bddng def by arg
4 & e e stringers,pred mod rexl w/com-
< :/:: ,,,,,,,,,,, abun str rexl,com-abun wht qtz
é /.. vn,abs-r calc vn,r-tr dissem
% 3wl \ & vn pry,loc pyr assc w/r epid
5 & alt,r loc chlr grs & stng,
< = [(&|/. . . T _
3 s e interbdd w/Argillite:blk,frm
< s 4 \ mod hd,loc silty,pred fn lams,
5 7/ \ pred wk-mod rexl,com str rexl
< :? 7 assc/w milky x-cut gtz vng,
Z E 1 SR lost circ loc r dissem calc,r-tr diss
“? g_L (é’ _No sample 84/16 _:J - & vn pyr,r loc epid stn qtz.
~ e/ < regain circ]
£ E / N\ - - n
4 g = . : Drilling break at 3101', max
E A7 L= ROP: 38'/hr, lose circ, spot
.2‘3__ 7 = [ pill, regain circ.
2 7wl T |
Tl [ e e & S— -
e L Drilling break at 3173", max
é i no returns lost lcirc ROP: 44'/hr, lose circ, spot
= puass 3 LCM pills, drill blind
R ced S 8 £/3173-3194" .
POOH t/shoe at| 3194’ jh_ no returns p— pa
i i <L
> —_ W 109/ = Drill breaks @ 3195'& 3230°
.Z:‘ b 8 no returns W/ROP 100+’/hr, lose total
<1 g rtns, set cmt plug #1.
£ no returns S
555 /- ’JWS oo : e tose ftatal rtps Drill 8.5" hole to 3235 . Run
NB#5 STC GX-AZ T2=3~77dd/3% | :/:: e _ ~ P & cmt 81 jts 7" L-80, 26#,
2 WOB| 15-20K| = ||/ = BUT S\169)dedf losing 160 BPF] BUT casing to 3140°,run cmt
<§ RPM 60 A | S| no returns <<, bond logs, drill ahead
6.125" bit.
28y 80 ) ol 1
S? T el f no returns ( lost circ ./
pump Sress decr t/30# wg—i' // <
85 5 Eﬁ w | no returns <\——1
= ik 'S
E e 2 Frequent water additions
= = no returns == to maintain volume
. Ny >
shok trip t/shoe at 33347 <
—_ = no returns 9
ELF /
= — ¥ no retur‘ns!\
<>% =§ S| no returns \
5 :zla 3
— <
% | | no returns ] Z Lost total returns @ 3257,
%; drilling blind =* losing 350 BFH drill 6.125" hole blind.
? — @ | no returns fEE
S < |8 =
S -
{ E no returns L < |Frequent water additions
< z
no returns=
t : 2
= dd no returns \ >
‘ [ =
2 ROP — 4 N 30 T In— 2300 PVE—- 400
0 WOB — ;E 2| no returns 30 T Out — 230 <§¢
Z =
5(., no returns ;.:—
25& /20 hrs ] | no returns= TD 1862-27 on 12/8/11 @ 3493’ ]
TD = 3493", TVD = 3456.6’ w Run 12 jts 4.5" 15.1# L80
S slotted liner f/2906-3466".




