HOLE CASING
10.625" TO 5767 30" FROM 0 T0 46'
16" FROM 0 T0 1102
13.375" FROM 0 T0 786

Tecton Geologic 11.75"  from  786' 70 2205

COMPANY Calpine Corporation

WELL NAME WHS 27A-2 ABBREVIATIONS SYMBOLS

FIELD The Geysers NB New Bit BHT Bottom Hole Temp

COUNTY Sonoma rRRB  Re-run Bit c Carbide Test \ Wireline Log ‘ Casing Shoe

STATE California a:] Core Bit NR  No Returns ‘ Steam/Water Entry P Flow Test

WELL HEAD COCRDINATES wos  Weight on Bit Lat  Logged After Trip Cored Interval
< Deviation Survey

731'N & 4086' W of SE corner of Sec 2, T11N, RSW sem Strokes per Minute om  Cubic Feet per Min No Recovery
N:422271.59, E: 1761845.78 PP Pump Pressure ButT Bottoms Up Temp

ELEVATION 2797' GL, KB=31.5' rev Revolutions per Min REMARKS
RIG- DAY RATE STARTDATE ~ 10/15/2009 All depths from kelly bushing, KB = 31.5'
TD DATE 1/11/2010 LITHOLOGY KOP = 2205’
TGTALDEPTH 5767 Well Making 5-35BPH during air drilling
TRUE VERTICAL DEPTH 5650 Switch to mud drilling on 1/12 to stop loss
TD LOCATION 753.7'N and 353.0' E of circualtion zones, Pump 10 plugs

Wellhead Metamorphic Ultramafic |Total loss while cutting out cement @ 2660',
DRILLING CONTRACTGR Kenai Rig 3 2781', 2795', 2857', 2859', 25800, 2923,
COMPANY REPRESENTATIVES  Randy Fulcher Weak Foliation 2955,

Darrel McConnell

LOG INTERVAL

Argillite [:] Siliceous Graywacke
Chert
Siltstone

Greenstone Get stuck while pumping plug #11

Strong Foliation

DATE LOGGED 12/16/08 10  1/30/10
DEPTH LOGGED 2205' 10 5767
MUD DRILLING 2205' T0 2796
AIR DRILLING 2796' 10 5767
LOG SCALE 1:600

Marginal Alteration STEAM ENTRIES WATER ENTRIES

Init  Sust | No discrete entries
Blueschist |z Pervasive Alteration 3447 124 74

Serpentine

Felsite Weakly Hornfelsic

ARANNENATIRIIRGS

/

UNIT NO. c21

LOGGING GECLOGISTS

loe Whearty (JW), Patrick Broderick (PB), Andrew
Schepflin {AS), Charley Wahl {CW), Darrick Boschmann
(DB), Steve Ahlquist (SA)

Clay Strongly Hornfelsic SECONDARY MINERALS

Quartz <<
Calcite Rare *

Pyrite Trace < 1%

Epidote Minor 1% to 4%

Eﬁ"l'rh‘?:ite Common 4% to 7%
orite

Axinite Abundant 7% to 10k

Actinolite > 10%

Tourmaline

Lithic Graywacke

B LTI N & E I HE

Argillaceous Graywacke
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Tecton Geologic WHS 27A-2 Scale 1: 600

Drilling Data Lithology Minerals Temperatures Circulation Surveys Descriptions

ROP Temperature In Pit Total
200 ft/hr 0 Temperature Out 200 bbls 1000

50 deg F 250

Weight on Bit
0 k lbs 80
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. Set whipstock @ 2236° .Mill

3 . 1; f/ top of window @ 2205

°. 229 [|t/2231" (Btm of window @
N22.5W | 195597} Drill ahead with

- < directional assembly f/2231'.
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‘ SILICEQOUS GRAYWACKE:1t-dk gry,

‘ blk, mod hd,mod-well srtd,

cnx fn-med grs,subang-subrndd,

dist gr bndrs,med indur,gr supp,
loc-tr qtz & calc vng,marg

altn of loc indist gr bndrs,

cnx L : part rextlzd grs.Intrbdd w/
ARGILLITE:dk brn-blk,sft-mod hd,
v well srtd,v fn gr, gr supp,
loc grdg,r-t qtz,r-mnr calc,

cnx No Losses r pyr,r epid,r pyrr,r tourm.
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cnx SILICEQOUS GRAYWACKE:1t-med gry,
> occ dk brn,hd-v hd,mod-well

: srtd,v fn-med grs,subrndd-

rndd grs,well def gr bndrs,pred
cnx -6E fresh app,r wht qtz vng,r milky
wht calc vng,loc r disem pyr.
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SILICEQOUS GRAYWACKE:1t-med gry,
cnx occ dk brn,loc 1t grn cast,hd-
v hd,prly-mod well srtd,fn-med
grs,subang-subrndd grs,well def
gr bndrs,pred fresh unaltd app,
cnx J loc sl altn,loc argillaceous,r-
tr wht vn qtz,r-mnr wht agg/vn
calc,r disem pyr.Intrbdd W/

ARGILLITE:dk gry-blk,mod hd-hd,

X loc phyll shn,r qtz vng,r calc
n— 250200 PVT — | 1000 vng,r disem pyr.
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122/128 degF ' SILICEQOUS GRAYWACKE:1t-med gry,
] hd-v hd,v fn-med gr,mod-prly
srtd,well def gr bndrs,pred
fresh app,loc marg altn,r-tr
calc & calc vng,r-tr qtz vng,
cnx < r disem pyr.
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Lost circulation zone
begining @ 2580’ . Begin
pumping LCM. Short trip to
81° shoe to build pit volume @

. 2658’ .Bypass shakers @ 2658'.
6.8E Note:Temp Out fluctuations
Ch¥% due to packing off and

ing. 2 backing up at the muffler.
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Total losses @ 2787'. Losing
840BPH. Drilling breaks @

- 2774', 2787', 2796'. POH &
rig up for air drilling
operations. Drill ahead on
Total Loss 840BPH 13.8deg | |aip £/2796" .
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SILICEQOUS GRAYWACKE:1t-med gry,
st white,beige,loc pale grn cast,
EhY FM mod hd-vhd,brittle,fn-med grs,

: : — prly-modly well srtd,mod well-
Py E PrChAxAc T well def gr bndrs,loc wk-mod

: ) fol,intrbdd w/Argillite:dk
gry-blk,mod hd-hd,agg gtz, r-tr
agg and vn calc,r-tr disem pyr.
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FEELELL

Drilling Breaks at 2877’
2885'-2895', 2805'-2825°
2920'-2935'. No associated
steam, temp, or press
increase. Note:well making
15-20 BPH water.
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l SILICEQOUS GRAYWACKE:1t-med gry,
loc dk gry,hd-v hd,prly-mod
well srtd,fn-med grs,well def
cnx 87 degF 274/0 gr bndrs,pred fresh salt & pep
app.r clr gtz vng,r-tr mlky wht
qtz vng,r-tr calc vng,r pyr

J assoc w/qtz & calc vng.
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= SILICEQOUS GRAYWACKE:1t-med gry,
loc dk gry,occ sl grn cast,
hd-v hd,fn-med grs,well def gr
bndrs,mod well-well srtd,
subrndd-subang grs,r-tr wht gtz
83 degf 280/0 vng,r clr qtz,r-tr milky wht
agg/vn calc,r dissem/vn pyr,loc
r chlortzd grs.Intrbdd w/
ARGILLITE:dk gry-blk,mod hd-hd,
britt,com phyll shn,r gtz vng,
r-tr wht calc vng,r pyr vng.
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. SILICIEQUS GRAYWACKE:lt-med gry,
occ dk gry,hd-v hd,com fresh
app,fn-med grs,mod-dist gr
bndrs, mod well-well srtd,
subrndd-subang grs, loc
argillaceous,r-tr wht agg/vn
qtz,r-tr milky wht agg/vn calc,
r dissem pyr. Intrbdd W/

] ARGILLITE:dk gry-blk,mod hd-hd,
an r qtz vng,r-t calc vng,r dissem

pyr.
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[Drilling Break f/3264't/3269']
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3331° SILICEQOUS GRAYWACKE:1t-med gry,
16.7deg |occ dk gry,hd-v hd,v fn-med grs,
N31.7E  |prly-mod well srtd,subang-
subrndd grs,mod dist-dist gr
bndrs,loc argillaceous,str
relict tex,marg altd,r-tr gtz

[ vns/vugs,r disem & vein pyr.
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Steam Entry: 3447’. Drilling
break from 15-60'/hr,12psi
initial press-in increase,
7psi stable,0 degF initial
T-out increase, 12 degF
stable,no Press-out increase.
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SILICEQOUS GRAYWACKE:1t-med gry,
occ dk gry,loc 1t grn cast,hd-
v hd,prly-mod well srtd,fn-med
grs,subang-subrndd grs,pred
well def gr bndrs,pred fresh
unaltd app,loc marg-perv altn,
l - loc argillaceous,r-tr wht vn

‘ No ﬁist sz,r—mnr wht agg/vp cale,r
2786 CFM disem/agg pyr,loc disem yell
epid,occ chlortzd grs.Intrbdd
110 degF 302/0 W/ARGILLITE:dk gry-blk,mod hd-
hd,loc phyll shn,r qtz vng,r
cnx calc vng,r disem pyr.

2 RPM 60-7C
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4.5E Low pressure entry zone from
3585-3700" .No discrete steam
entries. Opsi initial press-
in increase,7psi stable,0 degH
initial T-out increase,6 degF
stable,no Press-out increase.
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\ SILICIEOUS GRAYWACKE:lt-med gry,
occ dk gry,hd-v hd,com fresh
app,fn-med grs,mod-dist gr
bndrs, mod well-well srtd,
subrndd-subang grs, loc
1 argillaceous,r-tr wht agg/vn
qtz,r-tr milky wht agg/vn calc,
r dissem pyr. Intrbdd W/
ARGILLITE:dk gry-blk,mod hd-hd,
loc qtz vng,r calc,r dissem
07’ pyr.r epid,r tour,loc phyl shn.

“AmlViaf

i
W\ g

A

¥
B T e T e

0SLE

.
<

m
AN

/Y
s
xa
s
s
s
4.
4. ..
l. .
q.. ..
e

q.. ..
/.

2

i i

YTV pv v
v
~ s

IMAS

o
008€

U

© 4

Ol —
S)—=
x
—

12/2¢

7l

M
= - )
NWU1L.OD
0=
- O
-0
M.

[{e]

N

W WU

A

SILICEQOUS GRAYWACKE:1t-med gry,
occ dk gry,loc 1t grn cast,hd-
cnx | | v hd,prly-mod well srtd,fn-med
grs,subang-subrndd grs,mod-prly
def gr bndrs,loc marg-perv
altn/rexln,loc argillaceous,r-
118 degF 309/0 tr wht vn qtz,r-tr wht agg/vn

) calc,r disem pyr,loc r yel epid.
Intrbdd W/ARGILLITE:dk gry-blk,
9 mod hd-hd,com phyll shn,r qtz
vng,r calc vng,r disem/vn pyr.
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SILICEQOUS GRAYWACKE :med-dk gry,
hd-vhd,fn-crs gr,prly-mod well
3 degF 301 /0 well srtd,prly- mod well def gr
- bndrs,loc-tr phyll shn,loc-r
argillaceous,r wht agg gqrtz,r
milky wht agg calc and calc

cﬁx vning,r disem pyr,r epid,

1 intdbdd w/ARGILLITE:blk,hd,v fn
gr,v wl srtd,r wht calc vng.
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SILICEQOUS GRAYWACKE:1t-med gry,
loc dk gry,occ sl grn cast,
hd-v hd,fn-med grs,mod-well def
gr bndrs,mod-well srtd,
subrndd-subang grs,min
argillaceous,r-tr wht gtz
vng,r clr qtz,r-tr milky wht

} 1.53E  lagg/vn calc,r dissem/vn pyr.
En% { ) Intrbdd w/ARQILLITE:dk gry-blk,
mod hd-hd,britt,com phyll shn,
r qtz vng,r-tr wht calc vng,r

pyr.,r pyrr.
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cnx SILICEQOUS GRAYWACKE:1t-med gry,
loc dk gry,hd-v hd,fn-med grs,
mod well def gr bndrs,loc marg
altn/rexln,mod-well srtd,
subrndd-subang grs, loc
argillaceous,r-tr wht gtz vng,r
} clr qtz,r-tr milky wht agg/vn
calc,r dissem/vn pyr,loc r disem
epid,loc chlortzd grs.Intrbdd w
ARGILLITE:dk gry-blk,mod hd-hd,

128 deg 306/0 . britt,com phyll shn,r gtz vng,r-
tr wht calc vng,r pyr.
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cnx Z SILICEQUS GRAYWACKE:1t-med gry,
) occ dk gry,loc pale grn cast,
o : mod hd-hd,brittle,fn-med grs,
‘. B / prly-modly well srtd,mod well-
.. = cnx well def gr bndrs,loc wk fol,lod
N wk-mod altn/rexln,com clay altd
felds,r-tr wht vn qtz,r-tr wht
calc vng,loc r pyr,intrbdd w/
ARGILLITE:dk gry-blk,mod hd-hd,
agg qtz, r-tr agg/vn calc,r-tr
disem pyr.
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Marked ROP increase beginning
J 4403’ from ~30'/hr - ~70'/hr.
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134 deg* 313/0 POH for continued directional
work.Pick up Mud Motor/MWD &
drill ahead w/aerated mud.
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SILICEQUS GRAYWACKE:1t-med gry,
g loc dk gry/brn,occ sl grn cast,
hd-v hd,fn-med grs,mod-well def
3. 7E gr bndrs,mod well-well srtd,

¢ subrndd-subang grs,r-tr wht qtz
04° vng,r clr qtz,r-mnr milky wht
agg/vn calc,r dissem/vn pyr,loc
4 .8 r yel epid,loc r dissem/agg

> chlor.Intrbdd w/ARGILLITE:dk
gry-blk,mod hd-hd,britt,com
-20€g Iphyll shn,r qtz vng,r-tr wht

0E  Jcalc vng,r pyr vng.
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cnx ' POH to fish for lost bit

= cones.Polish off window with
mill,RIH w/magnet & retrieve
5 cones. Resume air drilling
w/MWD, pumping 150 gpm H20.
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-8deg 57| 10FQUS GRAYWACKE : 1t-med gry,
loc dk gry,blchd appr incr w/
depth,hd-v hd, fn-med grs,mod

1 q welldef gr bndrs,prly srtd,ang
t N42 OF grs,r-tr wht qtz vng,r clr qtz,
r-mnr calc vng,r dissem/vn pyr,
: loc r yel epid.Intrbdd w/

deg |ARGILLITE:dk gry-blk,mod hd,

5§ 1E |britt.dom v fn gr,loc sndy,com
X phyll shn,r qtz vng,r-tr wht
calc vng,r disem/vn pyr.
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ompressors [Well making 60-90 bph water. |

oG8y

N )

N
NN/
Y

%6 jjfm @ '3:7989 Ig7) 1CEOUS GRAYWACKE : 1t-med
: ary.

étu 4 : loc dk gry,hd-v hd,fn-med grs,
— mod well def gr bndrs,prly srtd,
i ang grs,r wht qtz vng,r clr qtz,
r-tr calc vng,r dissem/agg pyr,
r chlortzd grns,Intrbdd w/
ARGILLITE:dk gry-blk,mod hd,
cnx L britt,dom v fn gr,loc sndy,str
phyll shn,r qtz vng,r-tr wht
calc vng,r disem pyr.
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enx 3 | [Well making 40-60 bph water. |
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58’ SILICEOUS GRAYWACKE:1t-dk gry,

hd-v hd,fn-med grs,well def gr

6.8E  |bndrs,prly srtd,dom salt & pep

text,r-mnr wht qtz vng,r-tr clr
qtz,r-mnr calc vng,r dissem/agg
pyr,r-tr chlortzd grns,Intrbdd

w/ARGILLITE :med-dk gry,mod hd,

cnx ; britt,dom v fn gr,loc sndy,loc

Z dull,str phyll shn,r gtz vng,r-
) tr calc vng,r disem pyr.
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[well making 70 bph water |
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SILICEOUS GRAYWACKE:1t-dk gry,
hd-v hd,fn-med grs,well def gr
156 degF 405/0 bndrs,prly srtd,dom salt & pep
) text,occ foliation, tr-mnr mlky
qtz vng,tr-com calc vng,r

A dissem/agg pyr,r agg pyhro,r
3648 cfim 36" chlortzd grs,Intrbdd
w/ARGILLITE :med-dk gry,mod hd,
574 |britt,dom v fn gr,loc sndy, loc
dull,str phyll shn,r qtz vng,r-
enx tr calc vng,r disem pyr.
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Several drilling breaks from
5210-5270" .

n

161 degF 420/0 7 [well making 60bph water |
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I : ARGILLITE:dk gry,mod hd,britt,
: 31° dom v fn gr,loc sndy,strphyll
shn,loc fracd,mnr-com qtz vng,
5 0 tr-com calc vng,r disem pyr,r
agg pyrr,Intrbddw/SILICEQUS
GRAYWACKE :1t-dk gry,hd-v hd,v
fn-med grs,well def gr bndrs,
: prly srtd,dom salt & pep text,
= ey : occ v wk fol,mnr-com mlky qtz
= : vng,r clr/euh qtz,tr-com calc
159 degF 408/Q vng,r agg pyr.r chlortzn.
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426 [Drilling break @ 5425°. |
;' deg [Well making 40 bph water |

ARGILLITE:dk gry,mod hd,britt,
dom v fn gr,loc sndy,str phyll
shn,loc fracd,r-mnr qtz vng,
bsssssssamsonssomemmss T tr-com calc vng,r disem pyr,r
e, — agg pyrr,Intrbddw/SILICEQUS
= R N n GRAYWACKE :1t-dk gry,hd-v hd,v
e : fn-med grs,well def gr bndrs,
161 degF 416/0 prly srtd,dom salt & pep text,
E occ v wk fol,r-tr mlky qtz

. vng,r clr/eunh qtz,tr-com calc
mist vng,r agg pyr.r chlortzn.
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|We11 making 30 bph water
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ARGILLITE:v dk gry,mod hd,britt,
cnx dom fn gr,loc sndy,com phyll
shn,loc well fracd,r-tr qtz
vng,tr-mnr calc vng,r disem/vn
pyr.r agg pyrr,Intrbdd w/
SILICEOUS GRAYWACKE:1lt-dk gry,v
e S hd,v fn-med grs,mod well def gr
;; e S bndrs,prly srtd,occ v wk fol,
g rEe—— tr gtz vng,tr-com calc vng,r
e L R agg pyr,r chlortzn.

I

¥

[d5

VNN

Y
w
009%

L

¥
[

NI

0595

I

MANANY

P L ol
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S L
R o ARGILLITE:med-dk gry,com blk,
C mod hd,britt,com phyll shn,
58 degF 415/0Q loc well fracd,com grading,
N ) r-tr gtz vng,mnr-com calc vng,
TEe ] : : r disem/vn pyr,r agg pyrr.
P e | N Intrbdd w/SILICEOUS GRAYWACKE :
e 10 1t-dk gry,com blchd,v hd,v fn-
E e S enx med grs,indist-mod well def gr
SH B memssassassasssas s bndrs,prly srtd,occ v wk fol,
—_— ' tr gtz vng,tr-com calc vng,r
agg pyr.r chlortzn.
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Drill 10 5/8" hole to 5767".
Switch to mud and pump down
hole with no circulation.

Set 10 cement plugs without
achieving circulation.Pump
plug #11, get stuck at 2935',
part pipe at 2741' Attempt to
retrieve fish, no good. Tag
top of fish at 756'. Shut in
well and prepare for skid to
next location on 1/30/10.
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