\7Tecton Geologic

COMPANY
WELL NAME
FIELD

COUNTY
STATE

WELL HEAD COORDINATES
Section 28, T11N, R8W
403655.9, 1789026.7

ELEVATION

RIG - DAY RATE START DATE

TD DATE

TOTAL DEPTH

TRUE VERTICAL DEPTH
TD LOCATION

DRILLING CONTRACTOR

COMPANY REPRESENTATIVES

Calpine Corparation

BEF 87-28

The Geysers

Sonoma
California

3090, GL
8/28/2011
9/25/2011

3080
3056'

208.7'S, and 225.3' W of

wellhead
Nabors Rig 472

Gamble, Potter

HOLE CASING
26" TO 52' 20" FrROM  Surface TO 52'
14.5" TO 490' 9.625" FROM  Surface To  486'
8.5" TO 2467’ 7" FROM  Surface To 2451
6.125" TO 3080’ LINER
TO 4.5 FROM 2286 T0 3080
ABBREVIATIONS SYMBOLS
NB  New Bit BHT  Bottom Hole Temp
RRB  Re-run Bit C Carbide Test * Wireline Log ‘ Casing Shoe
cB Core Bit NR No Returns
woe Weight on Bit tat  Logged After Trip ‘ Stean/Water Entry P4 Flow Test
spm  Strokes per Minute cmm  Cubic Feet per Min 4 Deviation Survey H Eg";:ci:::;“l
PP Pump Pressure sut  Bottoms Up Temp
rrM  Revolutions per Min
sfR Steam Flow Rate

DATE LOGGED
DEPTH LOGGED
MUD DRILLING
AIR DRILLING
LOG SCALE
UNIT NOC.

LOG INTERVAL
8/28/11

502’
502’
n/fa
1:600
C23

To 9/27/11
To 3080
To 3080
To nfa

(< B N & [ [ HE

LITHOLOGY
Argillite |:| Siliceous Graywacke
Chert 24 Metamorphic Ultramafic
Siltstone [—]| Weak Foliation

Strong Foliation

Serpentine Marginal Alteration
Blueschist Pervasive Alteration
Felsite Weakly Hornfelsic

Clay Strongly Hornfelsic

REMARKS

All depths from kelly bushing

KB

=12

Lost Circulation Zones:
1439', 1847, 1953', 2057', 2319', 2467,
2500', 2518',2676',2733"

Note: Metamorphic Ultramafics (MUM)] from
1090' to 1400' was XRD'ed and ID'ed as
amphibolite.

SECONDARY MINERALS

LOGGING GEOLOGISTS Argillaceous Graywacke g : E:?Z:ie Rare << 1%
Mike McLaughlin (mm), Brandon Mills (bm}, Charlie P = Pyrite Trace < 1%
Wahl (cw), Daniel Phelps {dp), Patrick Broderick {pb), Volcanic Graywacke E = Epidote Minor 1% to 4x
Eri Weel R f Pyrrhgt1te Common 4% to 7%
ric ter Weele(et) gh - i:iﬁ:;;e Abundant 7% to 10%
A = Actinolite > 10%
T = Tourmaline
Tecton Geologic BEF 87-28 Scale 1: 600
Drilling Data Lithology Minerals Temperatures Circulation Surveys Descriptions
ROP Temperature In Pit Total
200 ft/hr 0 Temperature Out 0 bbls 400
i i 50 deg F 250
Weight on Bit o
0 k lbs 80| 2
>
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So_ac
o M1 > >»H=-70
PRIVTSE3 R
O TTAQd+T OHH
k=gl il vl
N ®©®®o®m®oDDOo
7 LRI
no data aqL'JisitJon 20" conductor set at 52°.
from 0-490 : Move Fisch Brothers rig on
‘ : to location and drill ahead
-3 § with 8.50" bit. No data
: aquistion from 0-490'. Back
. log cuttings from 30-490°.
o —
© : Melange:Arilliaceous Graywacke:
— yel-orng,sft-hd,fri,v str wea-
B thered appr,pr-absnt relict tex,
Ty, 1 intrcalc w/Argillite:dk gry-blk,
= W) : mod hd-hd,britt,str shrd,mnr
G E"L//f// : intrstit & wht vn calc,intrcalc
© EIIWU w/Greenstone:pale-1t grn,hd,
://Wj j : aphan fn gr,str shrd appr,intr-
'/'/'l"fl”f[f t calc w/Blueschist:1t-med blu,hd~
: v hd,v fn gr mica,intrcalc w/
H##f S ][] ; Metamorphic Ultramafic(MUM):dk
o e il E blu blk,aphan,com-abun serpent-
8 LEL : nzd peridotite,r-loc mnr magn,
,,,,,,,,,,,,,,,,, L /] intrcalc w/sepentine:lt_med grnl
;;;;;;;;;;;; / : sft-mod hd,str shrd appr,waxy-
% fibrous,granulated, tr magn,
:f)(/[[[} ;gtgcaict: w{Che;t&orng,r‘ed,hd-v
= ,britt,str shrd appr.
5 =([/]1/)
_—19/)
=
H'I'H'ff) Greenstone:1lt-med grn,mod hd-occ
H‘H'/'I[} hd,aphan fn gr,v str shrd/brecc
w H-/-H-%L/) appr,pr relict tex,r qtz vng,r
o -
8 HH@[ calc vng,tr-mnr chlortzn.
=
=
w {)
g—{/f/f Argillite:dk brn,dk gry,occ blk,
{/ff mod hd,wk phyl shn,str shrd appn
/ mod-loc str calc,tr-mnr wht calc
H'/'H'I'ff/ vng,intrcalc/brecc w/Serpentine:
+H-7'-I-I-fff l1t-med grn,sft-mod hd,v str shrd
appr,r-tr talc,tr-mnr antig,r-tn
§ gry/blk magn.
-
3 Drill 8.50" hole to 490°.
)/////// : Open hole to 14.50". Run
: 12 jnts of 9.625", 43.5#
[ S]]} : K-55 BTC casing to 486°.
/I/f[[/ D KB=ground level.
8/28-31/2011 ‘ g xfI/Jf//f; 5
NB#‘LEEQ MLX-18DX0 I_?_m M S ene f[// _ blﬂ in Tecton datalaquisition Move Nabors Rig 472 onto
} r_-f.é' /f/ f//[} D z location. Drill ahead from
9/1 5 gl P ‘:‘4] ’ff// : 502" with 8.50" bit. KB=12'.
‘i Sl r
= | p ﬁ
200 o — |~ = oSS | 50 T In— 2500 PVT/— 400
- = 3 C [ _
0 3 W08 5 0 ﬁ”//f//// L >0 T Qut 230 ﬁ Metamorphic Ultramafic(MUM):dk
= LS blu blk-dk brn blk,dk grn,pred
NG B8 . - .
p; e 14///]]/ 1 hd,aphan microxln,resinous
— rLrLfU/f// : luster,pr peridiotite relic tex,
— e ‘:‘44 : tr-loc mnr disem pyr,r-loc mnr
3 = g"_\ r////[/( - 99/145 \ blk magn,altrng to and shrd into
? N .
WOB 15-P0K | @ ’\L"Lﬂfjf/ - \L Serpentine:v lt-med grn,wht,sft-
DM 8¢ gb H'/'H'I'fﬁﬁ‘ff Do ) . mod hd,v str shrd/granulated
PP 700 = i appr,com waxy.
é-s,. 75,7 - HHH}// | 634
7= | < 2 00e
2 E%= o m””_zqu : \ S48. 80W
. = < H \ no ldsses Grl‘eenstoneév lz—rlu’g g;n,wgt wé
' = L0000 sl grn cast,mo ~hd, aphan n
<: il -I-H-,m /(j gr,mod-str blchd appr,pr-absnt
: I = [U/////)f ) relict tex,r qtz vng,r disem
4
£ s o j pyr.
\\, :_L: UK
2= — | 106/12
3 = Frimy
e
» %;W ¢ //[f/ : Metamorphic Ultramafic(MUM):dk
4 7| Relehedhe S blk-blk,dk d hd-v hd
115151 ) ) grn «dK - grn,mo v ha,
< . : . .

S e ‘:\L‘:\L‘:‘L‘:\L/) : aphan mlctozln,gtleilngtljs luster,

< } ;4\:‘4;4\:‘4[ r pyr,com-abun silvry magn,

< g s altrng to and shrd into
_he S ebehef [ no 1lg T
WOB 10-/15K LE 1°1"1 sses Serpentine:v 1t-dk grn,wht,sft

-=RPM 8C i ‘:\Lf//f//f) to mod hd,com waxy,loc fibrs,

:/'Sz; _7'2?7’ B —, :;}}f}}f} r pyr,r-tr disem & vng magn.

T PR | o

__F J
( "

$ 2 )

m |SUSJII)) |

127 I HHH{#J’] Sepentine:1t-dk grn,mod hd-hd

} o [/Uf/[ / str shrd appr,waxy-fibrous,

. r-‘.‘,F 4 granulated, tr-mnr disem & vng

/‘é s 1‘[ /[ //f magn,occ altrng f/metamorphic
§3L S, % R ultramafic.
E_} © no lasses 264
<€= o ~ < 3 70deg
o/ S T S39.90W
>
5
4 = | o It 134/138
. = |8 ‘:‘4 J Metamorphic Ultramafic(MUM):
<:_> e EL //f//f; s blk,dk blu blk,dk grn blk, hd-
:;<: {EL EL [//f[f/ v hd,aphan microxln,resinous

- =§’ rLrLﬂ/[//f luster,bcmg blk schistose,r

= = ‘:‘ ‘4_ / disem pyr,tr-mnr v fn disem

5 = - 9 ’\L’\L/ff// blk-silver gry magn,altrng

é ="—=h © ;4?&{{/&} no lagsses t?tSerEeEZine:v lt—m(;qbgr‘n,

— 1< sft-mo .waxy-occ fibrous,

X = - =, T, T/ r disem pyr,r-tr disem fn gry

b . A

“2 == ; ; 2 blk magn.

& _ 4‘4‘Lff/f

= |2 RIS 137/143
—_— = (o
< WOB 15-20K st <
o & 2| B s
e S
SPM73//: r
1)
— — i
= 151
= By 1
e o‘:\ rU// ) no lasses
A 144y

9/3 3 J

R ™, LSl | |

RRB#4 HEE MLX=[18DX0 I i e Z ¢

t? m{-' ;L"_‘L;L"_‘L’}L BUT 1F3dng build V°1Uﬂ1€' Metamorphic Ultramafic(MUM):
S = 44441414}j 106 1*10 med-v dk gry,blk,hd-v hd,dense,
3 Q 3 ‘:\LY\L‘:\L‘:\LJG sl-str altrd,aphan,fn gr gran,
_j ‘"4‘"4‘"4/[ L tr-com orng subhed garnets and.
< ; ‘/_\ ; & / blk hrnblnd,occ lineated grs w/
'€ |l 44444444]) \ sl schistosity,r-tr wht calc
g } wawaneee vng,r disem pyr,r disem magn,w/
9/4 <;_ mmI - \:‘4\:‘4\:\4//[ "‘-‘ Serpe?:ine: lt—rge:dgrn,occl: dk 1
=TT rn,sft-occ mo ,waxy,loc s
{18 444414[// ) [ no lasses 1162 g . <Y
- < translu,com antig,r disem & agg
E 4444’\4/// 434 dg‘z pyr,r disem magn.
Tl 532.2
< ;<4<¢ﬂ§§f} i
— QNGRS
151%1%) ) ) )
_ Lehebe ]
Z S hcta J 148/154
< (STl
— | © "_\U’_\U’_\L}ﬂ/ o) L
g "_‘ "_‘ "_‘ L r) : 4 Metamorphic Ultramafic(MUM):
< A R S N med-dk gry,blk,hd-loc v hd,
T n bbb g | : \ aphan,v fn-fn gr granular,
00 < ROP = F1e5ehehehida epy Epronaxae 150 T(h — 2500 PVT {— 400 23&:?2:E/Zﬁgzzezﬁng/;:;ﬁﬂs
T TeTeTeTy B ’

0 N\ GH0B — 80| & il >0 ! \g{\'t — 20lno losses abun-15% garnet masses up to

WOB 33K - belehdhals Smm+ at 1330-50',com-abun

RPM 80 = { ‘:\4‘:\4‘:\4;4‘:\4 ) lir.1eated grs w/sl-mod schist-

PP 71150 4'} ; ‘:‘4\:‘4‘:‘4\:‘4\:\4 051ty,tr‘—rTmr wht calc vng, tr

SPM-73/73 " ; AWV, 5 loc mnr disem/agg pyr,r disem

Iy I el e e B g 154/161 = v fn blk magn,r-abun altrng
S i S AN AN AN ) to Serpentine:sft,lt-med grn,
< \:\4\:‘4\:\4\:‘4\:‘4 ;’ blu grn,pred serpentinized
> X .
g /s 3 min ‘:‘L‘:\L‘:‘LY‘L‘:‘L ) grs/irreg masses,occ antig.
g Lebelebels
¢ |- fehehehehe
151515151
W
= SR VAWAWAWA
P 108 1l \ na ldsses Drill to 1439° with no
-2 _ fﬁ,\(,\(,\( ) losses. Lose total returns
IR ARARRAE o A from 143840 ari11 b1ind
__E'g‘ = TTeTe rom - . dri in
=, ‘=|; SIS p( to 1448',spot LCM pill,wait
s — . |= ffff" _ 144/160 on pill, attempt circ.,pump
- = |8/ /=[] { additional pill,attempt circ,
gz} /m./.H.—f J l pump cement plug.
// “—%, J 1445
No Returns ___%_z lose ‘total returns 5.80deg
No Returns B o (S41.4W
<:"£"J Argillite:dk gry,blk,mod hd,
N wk phyl shn,str shrd appr,
% 5 . 94/130 mod-loc str calc,tr-mnr wht
== 2 : calc vng,disem pyr intrcalc
51' e w/Schist:speckled wht,gry and
% L ) blk,modhd,lineated, foliated
~ .;-I-'" grs str shrd,mnr-com qtz vng,
- = Al - .
Z, dp 9/8 j} 3 > r-cub pyr
. 3E g r
u .

'z { © " losing 65 bph Drill to 1611’ w/avg losses
= WOB 24k temp in|probe packed 50-60 bph.Pump 200LF cement
- RPM 75 offF— plug #4.C/0 cement,lose 80bph
< PP 505 ¢ 2 . pump cement plug #5.C/0 cmnt,

g PM 91 ear? : build volume lose circ,pump cement plug #6
=g 112/1€1 drill ahead.
o e
1,123 /93hrs dp 9/9-11 b@%_ © | |
RRB#5 <;G_EOO[PS Greenstone:wht-wht w/grn chlor
é> :‘g wash,lc?c pale grn,mod hd-v hd,

é_——_ J build vol-ar;ejjg lgc.brlt,aphar) txt,rlc crystl

— — f} visible,brecciated,comm calc

k! . o ? vng,r-tr pyr,r chlor,r blk

; ...—rg o - losing 42 bph < 1661 vng & agg magnetite intrcltd
<‘§; — - e 6.60deg w/Argillite:blk,mod hd aphan

—— oot S43 SN intrcltd w/frags of Schist:blk,

$ f = wht,gry,bndg,mod hd-hd,prly def

:_:: S ’ gr bndrs, mod fol.
w3l 128 133% \

& =18 {\

2 b - I build volune

S Teoil ? Siliceous Graywacke:spkld and

— = | =000 J banded wht,gry and blk,mod

2 ‘l = hd-hd, fn gr,mod srtd ,pr-mod

2 3 SE X def gr bndrs,loc fol,dom shrd

$ e = losing 26 bph gneissic tex,fresh app,tr-mnr
= S qtz vng,r-tr wht calc,r dissem

-<:f' o = & cub pyr,r frm grn chlor.

Z 4l )

2 ] O e =

- o
9. ... - losing 60 b
> OB 24k § =

< SPM- 92 b j [

<L’ = sl losing 75 bph
- o9 P

3 %3. S . —

< SS0 f I (s

268' /215 hrs | dp 9/12-13'bp| Exo ’ i 9 ph. e cemen

(213 hre | & - iy casd) . = losing 125 bph plug #7,Lose circ,Set 200LF
RRB#5 S'I‘C)aFQO(DPo 9/14 # YL BUT=149de !—' cement plug #8, Circ, Lose

= o 146/149 \—} 5 78bph,Set 650LF cement plug

(;;—3 E § W 4 #9, Circ holds,drill ahead

> { 'H'I': P } f/1879".

S C. m..i i I

™ :i ._. SN e

Y = : Siliceous Graywacke:spkld and

200 < ROP — Ozl= ... |f €Py E Prch Ax Ac T |50 T In— 2500 F\;ﬁ — | 4004 1946 banded wht,lt-dk gry,blk,mod

0 /  W0B — 03 |- N B 50 T Qut — 250|105ing 100 bph 6 '3;1;; zd;hd,frg gr,mclnd S;t?'zr_mo: ;

= - . N S47.( ef gr bndrs,loc fol,dom shr

i \ build valume™y gneissic tex,wkly silicified,

S EL B Ll ) } loc fresh app,tr-mnr qtz vng,
= bm % — S / Y r-tr wht calc,r dissem & cub
_=£<> T : :::T\L 114 155‘ \ pyr,r frm grn chlor intbdd w/

8- SR Metamorphic Ultramafic(MUM):
<>S WOB_24K - | © e blk,dk blu blk,dk grn blk,

— RPM 75 - = A hd-v hd,aphan microxln,

E‘r PP 715 E_[. = L \ resinous luster,bcmg blk

=, PM 95 % - - RL 5 schistose,r disem pyr.

- = -

= L N|E = . .

446' /38.53hrs | pb 9/15 = |9z : '\:‘4 Drill to 2057' w/incr losses

RRB #5.5%C GF200DPS - - BUT=158degk up to 32bph. Lose total

‘j = E returns at 2057’ while circ.,
- d = B ! POOH and set cement plug #11.

> =/ S L
== 5 m|7. 115/16 <

9/16 |8/

3 = a % Siliceous Graywacke:lt-med gry,
[ L /. no losses ht 11 med-dk .
3 S wht,overall med-dk gry in samp.,
j/jj predom blchd app.,frm-mod hd,
7 /.. } loc fri,prly def. grn bndrs,r
Tﬁ '=.?\ NS g build volume & relic text.,mod silicified,wkly
7 et -
< WOB 25K é: ol C fol,overall marg a}tr‘d.,tr mnr
y RPM 65 . } 2 qtz vng,r-tr wht disem & vng
= P 625 3 Lo ) no losses ] calc,r dissem & cub pyr,r
Loy o /.. S48.0W  [olive grn chlor.
‘7’ DT Q. / L
] N |/ 149/163 \ |
< ‘: Sl ]
S|/
< bm /. 1 (
5 e
sj? E Z/ZZ
/..
2 N :/:: Siliceous Graywacke:lt-med gry,
% i’ 3|/ build volume wht,overall lt-med gry in samp.,
g L 7 / predom blchd app.,frm-mod hd,
gty ] S loc fri,prly def. grn bndrs,r
J F' /.. : e o
s . relic text.,strngly silicified,
; _,f :/:: < losing 12bph overall marg altrd., com-abun
= § N £ 146/164 wht & transluc dissem & vng qtz,
2 S|/ r-tr wht disem & vng calc, r
S dissem & cub pyr, r olive grn

L /£ - lose cir‘culat}ow chlor.

9/17 2t ‘pb 7 ‘7 pump pill

:3 o a gain full retirns

Lo 1‘
= Ny
7777777 N L
W
é WOB 29K v (&7
e e
RtM/(;2 4 :/:: no lasses Siliceous Graywacke:lt-med gry,
<z oy ¢ .ﬁl /.. wht ,overall 1lt-med gry in samp.,
= o Ve predom blchd app.,mod hd-hd,
o loc fri,prly def. grn bndrs,r
v/ 4 =
m—— . E — 154/167 relic text.,strngly silicified,

"’:,j = |© // overall marg altrd.,abun wht &

_ Z‘,’ 7. T‘U losing 80bph transluc dissem & vng qtz,r-tr

2 Eg A pump pill & wht disem & vng calc, r dissem

< T',_‘ Ve *\ gain full returns & cub pyr.
s N 2440 Drill 8.5" hole to 2467 .Run
bm Yy 5 3.3deg |55 jts. of 7" 26# K-55 BTC

856’ /68.x hrs | pb,dp 9 13:2 No Returns lose (circulagion 540. OW casing f/surface t/ 2451°.

NB £6 SM XR0T T BUT=173d€gF Drill t/2467° lose returns,
:} s - set plug #12,drill t/2470',
< = :/:: lose returns,spot LCM pill.
= =}—%- N/ 124/144 3 20 bbl dri

e e
¢ o el & |87 \)( losing 70bph
5 2 . | .

< p g .. losing 20bph

> f e . .

9708 SPM 80‘90“_%- 7. \( losing 50bpH Siliceous Graywacke:lt-med gry,
B el /.. Temp cHanges due Adding at 208bph wht,occ grn,overall 1t-med gry,
— ?'{' N 7 to buikFing volume % predom blchd app.,mod hd-hd,

P —= |G, and 1g&s. of fluids  [lesing 130b prly def. grn bndrs,strongly

2 o\l ....... g n
e silicified,overall marg altrd,
% T // Ll } . tr wht & transluc qtz,r wht

{) .;\ VA ... ' losing 100bp§ calc, r dissem pyr,increasing

> '=g N —_— r-com chlor.

< g \ 7

> :-'57 X V // . 104/12 L losing 100bpk Marginal volcanic graywacke.

& %, |8lvvz. . : 3 v Heavy chlorite and alteration
000S ROP =0 [V VZ. laceyErthamacTE0 =0T In— 2500 PVT>— 400 but still very silicic.

0 HoB — o vzl P05 T Qut — 25011 053ing 100b3h

h e -f%g \ Small amounts of argillite
torqtg;,slowly building : oz and.ar.‘glllaceous’gr‘a)'wacke

= =‘§= ap - begining at 2660°.

> o\l .. .. ... losing 80bph 06

Wiper fgltp to build velu 7 4 11.5deg
212°2/14.25hrs No Returns lose all retdrns S53. 7W Lose all returns at KD=2679".

3 = | A Pull to shoe to build volume.

RR #6 2 e ;I L s N RIH establish circulation

E NI 1C37‘I and drill ahead.

> . ) Adding 200bph
3 J;‘J No Returns ::tf) v L;se returns and drill blind
< - : f/2717-3080' .Drill break

re 7 D lose all regurns

Drill Greak £/P733 t/2 42 | £/2733-2741" (up to 80 ft/hr).

—— No Returns 7
9/2 —_K et

<‘Z == Y r Total losses

g ;E: & | No Returns pumping at} 385| bph

/ _é L

= = No Returns pumping at \315| bph
J

i = C Hole tight at kd=2797'.

’ "= || No Returns 77)52 (no returns B Work free and drill ahead.

— U ) ﬂ

- | D
i; i? No Returns pumpin at’?OD bph
o Returns

g - No Ret

; _|I_|;5 Y drilling/blind Continue to drill blind with
_i:s === | 3| No Returns pumping at"\385 bph no returns.Pick up off bottom
/ : every ten feet.

:3; No Returns s

= : :
= . E‘IE: N No Returns 7¥56 drilling bYind
= — |8 S pumping at 400 bph
:5‘; = No Returns
= 4 {

= No Returns

ShortFiiper trig {3 l drilling blind Continue to drill blind with
,B .0-_55 2| No Returns pumping at-385 bph no returns.Pick up off bottom
< ;M?" < every ten feet.

& Si:’M 85 G No Returns

'|_|
> A <

= - ~
2 7~ | & | No Returns /65 drilling §lind
< % 8 pumping at 390 bph

- )

<{( c—_E": No Returns

SL 3 ] Trip for bit at 3080° due to

= = No Returns increase torque. Well began

B L |y ! drilling blind flov.ung. Shut in we}l and
~~ 0 |G . monitor WH press build up.

> iy & | No Returns I pumping at\390 bph )

S ‘—% 3 TD called at 3080° after
Torq§?iwcreesirq = build up on 9/26/11. Run 17
613/49_ 25hrs 9/%6 | et No Returns e joints (9 slotted) of 4.5"
T.D. = 3080’ 15.1# L-80 Hydrill 511

o f/2286.22' to 3080°.
S
o




