Survey at 828"  24,08°
Az 302.83" TVD 819.36'
N 3362

W 56.8%

006

Survey at 889"
Az 301.89° TVD 84454
N 40.40°

208.01*
W &2.85T

Survey at 889’ 28.08°
Az 302.10° TVvD873.28°
{bl 4763

W 7944

Survey at 919*
Az 302,80° TVD 899.44'
N 5548'

~TVD 900°
30.20°
W 9149

00}

Survey at 849" "
Az 303.20° TVD 928.05
N 83.96

N 73.19'

Survey at 1009'
Az 308.40° TVD 9T4.4C

32.49°
W 104.61'

Survey at 979"  34.88°

W 118.39"

38.81*
wixze

-TVD 1000

: FORMATION EVALUATION LOG
Scale: 2"=100'
company: NW NATURAL LOG INTERVAL TOTAL DEPTH
WELL: W 24¢-15-65 DATES: 10/27/04 TO 11/3/04 MEASURED: 2359
FiELD:  Mist (Busch Pool Storage) T0 TRUE VERTICAL:  1780.62
county: Columbia, OR DEPTHS: 43 T0 2359
' 10 HOLE SIZE
Location: Sec. 22, TEN-R5W,; WB&M 17-112" 10 443
Coordinates: 2496.05' East and 312.47' South MUD TYPES 834" 1o 2359
from the NW corner of Sec. 22 Gel/Water T0 443 TO
X: 1291514.389 Y: 861741.020 LSND To 2359
APl No.: TO
CASING DATA
Spud Date: 10/27/04
Total Depth: 11/3/04 MUD PUMPS 13-3/8" AT 442
Elevation: KB. 650.00'(G.L. +19) PUMP #1: National N-1100 7" x 16" AT
G.lL. 631.00' (GPS) PUMP #2: AT
Company Geologist: Jack Meyer
Company Engineer: Todd Thomas BG - Background Gas LEGEND RMF - Mid-Filtrate Resistivity,
CB - Core Bit Ohm-Meter
Company Pusher:  Ed Vader CG - Connection Gas GCW - Gas Cut Water RPM - Revolutions Per Minute
. H i CK - Filter Cake G & OCM - Gas and Oil Cut Mud RRB - Rerun Bit
Directional Engineer: Charlie McClintock-SDI CKF - Chock for Elow GL - Ground Level RT - Rotary Table
Mud Company: Enterprise Drilling Fluids | CL - Salinity, ppm Ci KB - Kelly Bushing SD - Sand %
CR - Circulate Retumns LAT - Logged After Trip S0 - Show of il
Mud Engineer: Tom McDonald DB - Diamond Bit NB - New Bit SOL - Solids %
. M DC - Depth Corraction NCB - New Core Bit SPM - Strokes Per Minute
Drilling Contractor:  Taylor Drilling, Inc BOB - O Core Bit NR - No Retums STG - Short Trip Gas
Rig Pusher: John Taylor DF - Dermick Floor PDC - Polycrystaline Diamond ~ SWG - Swab Gas
DG - Driling Gas Compact Bit SVG - Survey Gas
Rig No.: 9 DS - Direcional Survey LC - Lost Circulation SIT - Suction Temperature
. DST - Drill Stem Test PPM - Parts Per Million T.D. - Total Dapth
Geolog Unit No.: 102 EL - Electric Log PR - Poor Retums TCL - Trip Chiorides
Logging Geologists: Jim MaclLean E.M.A. - Equivalent Methane PP - Pump Pressure TG - Trip Gas
. . in Air, 1% = 50 Units PV - Plastic Viscosity TVD - True Vertical Depth
Mike Kizer F - Filtrate, API cc's RM - Mud Resistivity, Ohm-Meter V - Viscosity, API seconds
FIT - Flowline Temperature  RMC - Mud Cake Resiivity, W - Waight of Mud, ppg/pef
GCM - Gas Cut Mud Ohm-Meter WOB - Weight on Bit
§7 CEMENT am COAL & LIGNITE FINE SAND @ KAOLINITE VOLCANIC
LIMESTONE CLAY ++ MEDIUMSAND  [y7| TUFF 0N IGNEOUS
DOLOMITE i sHae *  COARSE SAND ¢_ DIATOMITE g METAMORPHIC
-_— f
S oYPsuMm [ siLTsTONE o CONGLOMERATE [ PORCELANITE | |
ANHYDRITE B SANDY SILTSTONE (@1 SANDSTONE CHERT j
o TOTAL GAS
DRILL RATE m | CUTTINGS 0IL CE&""’;‘ CHROMATOGRAPH LITHOLOGY
fthr 3 | UTHOLOGY units ~ DESCRIPTIONS
T o | ey C1  ©3 C4C5 & REMARKS
Backup Scale - x10 % §=§ 100] 1000~ ppm
< 0 100>I-E(D<U 100 >[ 10 100 1K 10K 100K 1M
200 150 100 &
Instrument Calibration:
1% Methane in Air = 50 units
—— Set 20" conductor pipe at +/-
B e 40'. Drill out from surface with
12-1/4" bit.
NB# HTC GT-C1 wai1 Vva3s
{12-1/4"; in at surface}
Aszh[Shrs Spud in Sager Creek Formation
! Ciay: brn, unconsldt, gritty, sticky,
i abndt fn snd gms, minor crse
. : lithic frags-drk gry fissile shstn-
m Y green amorphous silicates, tr lrg
: muscovite frags. tr fn gz & gry
. felds
S Clay & Sand: bm-gry, soft, abndt
\ fn arcosic snd, tan-gry v fn stky
' clay, mnr coarse pink CaCOx
: {vry reactive), {r bik orgnic matr,
‘ : tr drk fossi frags
132": dump contaminated mud;
200 180 100 Jso 1 8 3 rebuild mud system
o - WwWg4 V30
: “ Sand & Siltstone; br-tan, firm
: sub md-sub blky ctngs & snd
WOR 10-12K N gms, abndt gry-tan felds, mnr fn
RPM 80-100 : o clr gtz, tr bik fn lithic frags, Irg
‘ pink coral? frags, rare micro mica
PP 480 & grn metamotphics, It gry-it tan
SFM 64 clay
Siltstone: gry-tan, frm, subblky-
sub fiky ctngs, fn gm, occ cakeite
matrix, abndt fn bik lithic frags,
mnr meta tuff, tr v fn snd, rare
. fesl frag, rare Irg sub rnd snd grn
Clay & Siltstone: t-med grybm,
— com It bim-tan, firm, cohesive,
pasty-gummy, pr sol, non-sli calc,
grdg to med bim friable sdy sitst
w/ abd vin-silt-sized qtz, felds,
varieg mafic grns, carb matter,
com tuff frags, in it brn argill mtrx
4
1 Siltstone: med-dk grybmn, friabie,
200 150 100 8 g grainy, massive, sdy w/ abd ang
i gtz, wht-buff alt felds, cir-sivr
mica, gm-bm mica, mnr tuff-
aceous & volc lithic frags, alt'd
mafic mins in it brm argill cly mirx;
| com carb matter, scme in irreg
] microlams
432" Open hole to 17-1/2" (drill
to 443). Run 10 joints 13-3/8"
_ TR . 48%# casing w/ shoe at 442",
S casing o> picloderydiiorAciad Nipple up, test BOPE; drill out
~1028-10n1004 - shoé: ! shoe w/ 12-1/4" bit to 452" Dril
R ' ahead w/ 8-3/4" bit, MM, MWD.
Sandy Siltstone; #-med grybm, sli
greenish cast, soft-mod firm,
amorph, grainy, abd vfn-fn ang
vit-dull cIr-sli milky gtz, com off-
=Tvo800— wht-ye! tuff (7) frags, com dk lithic
Survey at 500° 1.28° & mafic frags incl wht-grm, bik-bm
Az 203.55° TVD 499.9¢' micas, weak caic cmt
$ S04 . W o220
Survey at 530° 2,28° Sand: cir-opaque, mnr buff, gry,
Az 272.48° TVD 529.96' bm, gm, blk, mod waell consal-
S s w 262 brittie, vin, pred sbrnd clr-sli
_ P smoky gtz, com tuff frags, varieg
& [ i Las N altd mafic grains in mnr It gry
s 408 W 445" pasty mirx, mod-loc abd calc cmt
: AL ST TV 86,80 W88 V41
 rOF 210 210- o S 378 . W 8er
:I o : ; . _ . Sand: clr-opaque, mnr gry-blk,
ROP x10 240ftihr ; porly cmntd w/calcite, biky-sub
: ' Re AT VD 81958 md gms, common blk mafic
S 14T . W e angular gms, tr Irg muscovtie
flks, tr blk organics, rare pnk &
" wht fssl frags & Irg biky caicite
e
N 184 . W 1296
, Survey at ?W' 13.48°
i az 53_ 1'1;01 Tvasg..::: Sand & Siltstone: gry-cir-opaque-
- blk, mod hrd, caicite cmnt, fn gm,
3 —TvrrTour—| mod srid, sub biky-sob md gms,
B Surveyat?10  157E° sub md ctngs, It gry clay, abndt
Az 307.18° TVD 707.68' cir qtz, gry feids, tr bik mafic
N 10.89' W 2351 frags, wnt mica, rare Irg md-blky
: : lithic frags. fssl frags
Survey at 740" 17,77
Az 304.82° TVD736.2¢'
N 1578 W08
: 8 g
. ' s LTI 19.06°
. A:r;a..ﬂ' TVD 784.68' Sand: clr-opaque-gry-tan, priy
: N 2130 W 38.46° cmtd, sub md-blky gms abngt cir-
i . : ' opaque fn gtz & felds, tr bk!
E . . {Survey at800°  22.08° mafics & wht mica, occ fssl frag,
18 . Az 304.07° T"a’:’;‘ﬂ. irg caic or gtz rhombs
i _ =TVD 800°

Sand: clr-opaque, sft, partially
cemented, abndt sub rnd fn gtz,
mnr fids, tr drk biky mafic frags,
mnr frr grn stsn shtstn, rare fssi
frags, rare Irg biky fids? grms

Sand: opaque-cir-gry, firm sub
md-sub biky gms, fn gm, abndt it
gry grity clay, minr calc cement, tr
wht mica, tr blk mafic frags

Sand & Siltstone: opaque-clr qtz-
felds snd, sub rnd gms v fn, gry-Iit
tan fngm biky shstn frm, tr wht
mica, {r blk mafic frags in both

Drop 100cc carbide at 995
C = 85 units at 37 viscosity
Lag = 8.3 min at 55 spm

W 8.0 V37

~11/1i04

ook

oovl

Survey at 1074
Az 304.10° TVD 1022.72
N 105.34'

Survey at 1040° 38.72°
Az 304.70°
N .13

TVD 988.90"
W 148,29

40.87°
W 164.68'

Survey st 1102° 4283
Az 304.10° TVD 1048.81'
N 118.9Y

w178

Survey at 1132 44,84
Az 303.80" TVD 1087.48°

N 154,31

N12583  Wissas
- TVD4000—
HBurvey st 1184 46,58
Az 304.20° TVD 1089.57
N1413Y W212.92
' ~TVD 1100
Survey at 1108° 48,39

W27y

Survey st 1228 50.14°
Az 305.50° TVD 1130.3%
N 16747

W 258.2¢"

Survey at 1258  52.02°
Az 305.51* TVD 114987
N 181.44'

W 2ra.oY

Survey at 1288° 53.71*
Az 304.88° TVD 1169.19'
N 186.10"

W 29480

Sand & Siltstone: gry-tan-cir-
opaque, fm-med hrd, sub md-
blky ctngs, sub md fn snd gms,

abndt fn gmn sltstn, ¢ir giz snd,
mnr kil B ~led s

Aominaralis
L tatl v‘l’\, 4 et N T IR PR G T

cinge, rare fn tuff, rare fssl frags
& blk organic matter

Clay: med grybm, mod firm-
plastic, sli sticky-gummy,
amorph-lumpy, pr-mod sol, sk
calc, silty-mod sdy, grdg to sdy
sitst, mnr loose ang gtz & lithic sd

1150" Top Keasey Formation

Siltstone: -med grybrh, some sli
transl grn, firm-sli brittle-sectile,
pity-blky, massive-sbfiss, earthy-
sli waxy luster, sli cale; mnr vin
sdy sltst; foc tan hd calc/dolomitic
sltst streaks

W 81 V39

Survey at 1319
Az 304.34° TVYD 1187.51'
N210.27

53.8)
W 318.40°

-TVD 1200

Q0L

Survey at 1380° 317y
Az 304.28" TVD 120687
N 22437

W 332.02

Survey at1380"  53.30°
Az 304.83° TVD i223.74'
N 238.00°

W 354.89"

0051

0091

17-1i2he§™

Survey at 1412  §3.01"
Az 303.18° TYD 1242.83
N 252.3%'

- W 378.45

Survey al 1443  83.72°
N 265.81"

W 3849.02

Survey at 1476' 54.90°
Az 302.85° TVD $280.10
N 278.90'

W 420.85'

Survey at 1831
Az 304.00° TVD 1370.3%
N 348.90"

- =TVR 1300

Survey at 1506  54.7¢"
Az 303.00° TVD 1287.96'
N 28388

- W442.12

Survey at 1837 S4.40*
N 307.51"

- W 483,28

Survey at 1867 84,06*
Az 303.31° TVD 1333.48'
N 320.91'

- W483.89'

Survey at158%' 55.12°
Az
N 33830

W 505.35'

54,90
w5212

Siltstone: t-med grybrn, med
firm-firm, some brittle, biky-
sbbiky, massive-sbfiss, earthy-sli
waxy luster, sli calc; abd It grybm
sol cly grdg to friable: sdy sitst;
com tan-tt bm hd cale/dolomitic
sltst intbds

Sittstone: t-med grybrn, friabie-
firm, some brittie, biky-sbbiky,
massive-sbfiss, earthy-grainy
iuster, sli-mod calc, com sdy w/
vin ang qtz, mnr mafic mins; loc
tan-it bm hd dolomitic sitst intbds

Sandy Siltstone: k gry-gry-tan,
frm-friable, sub blky-fiky-sub md,
v fn-fn gm, abndt gry stky clay,
mnr It tan-it gry dolomitic Is, mnr
fn blk mafic grns, tr fn clr gtz gms
rare Irg translucent blky slcates

Sandy Siltstone: k gry-gry-it bm,
frm-med hrd, fn gm sub md-biky
ctngs, abndt It gry sity clay, abndt
fn cir-translucnt gtz & gry felds,
mnr dolo, rare gm meta voics &
tan fssl frags

| Sand & Siltstone: clr-opaque-gry-

blk, frm-med hrd, sub md-blky
ctngs, sub rnd fn-med snd gms, it
gry-gry-it brn, frm-friable-med hrd
sltst, abndt it gry sity clay, com it
tan-it gry dolomitic Is

1625 POOH, replace MWD

0081

006l

0012

00zT

PE>IPBIID>

Survey at 1681
Az 303.78° TVD 1387.62'
N 36357

54.7T4°
W 547 48

~TVD 1400

Survey at 1082  54.4¢9°
Az 303.90° TVD 1408.57

Siitstone: med gry-grybrm-grygm-
ol grn, firm-friable, blky-sbblky,
earthy-grainy, com v/sdy, loc
dolomitic; loc vin gry sity calc
cmid sst stringers, irreg calc
veinlets; com microfossils, rare
shell frags

Survey st 172  84.22°
Az 304.25° TVD 1423.6%
N 391.76'

éAz 304.61° TVD 1442.22'
N 406.49' W £10.82'

Survey at 1788 54.99"
Az 304.04 TVD 1480.05
N 420.79'

. W 589.34'

. Wa3t.7e

1706". Top Cowlitz Formation

Survey
Az 303
N434.8

1817 85.62°

at
07 TVD 1477.70'
T

. W 8301

Survey st 1848'  B5.34°
Az 303.08°
V.l

TVD 1498.26"

_WaTAAr |
 ~TVD 1500

Survey at 1879  85.09°
Az 302.79° TVD 1512.9¢"
N 482.66"

W 894.78"

Survey at 1940°  84.53°
Az 302.97° TVD 1548.10°
N 48972

W 737.84'

Sand & Siltstone: t-med brm-gm-
gry, friable, sbblky, grainy, com
v/sdy, scat'd vin-med sbang gtz,
mnr dk mafic grains & lithic frags,
vin carb matter; com hd tan-bm
cale/dolo slitst, tr pyrite

Sand: clr-wht, mnr gry, blk, brn,
gm, pr consol, vin-med, sbang-
sbrnd, pred clr-mlky gtz, com aft'd
mafics & rock frags, mnr felds,
pyrite in it brn sitty argill mtrx, loc
weak-loc abd caic cmt

Sand: t gry-gry-tr blk, firm, sub
md-sub biky- flky ctngs, varied
lith, abndt fn gry micromicacious
sit stn, It gry fn tuff, fn gm is, tr,
calcite rhombs in vits, tr blk mafic
mins, tr wht mica, tr pyrite, rare
translucnt silicates

wes V 58

g

20172032 No retums;
Circ out through choke.

NB17.37

Sand & Siltstone: it gry-gry-tan,
soft, sub blky-sub rctngs & snd
gms, abndt It gry stky sity clay,
anbdt weil cmtd gtz-fids snd, mnr
is, tr krg calcite rhombs,
pyrite,rare fssl frags (briozoan &

hrd sponge)
Survey at 2003' 55;329; Wo7 V60
wrsasr 2026": Top C & W Sand
) ' 2032", Took salt water (7?) kick;
:g ::::: shut in well and circ out through

choke; raise MW to 10.3 ppg

Survey at 2064' 8537

Az 30).84° TVD 1618.8Y
1N 845 51" W s.TT
Survey st 2126 A"
Az 303.54° TYD 1684.47
N 57387 LA Rl
x1¢ 8504 max
T76u Iﬂlx
BB5u max
VDT

Survey at 2189  54.88°
Az 303.75° TVD 189078
N 8o2.21 . W a9
~8WGQ 115u )
Survey at 2220°  54.56°
N 618.28"

WM

Sutvey at 228  B4.53°
Az 303.58° TVD 1745.32°

Sand; cir-transi-opaque, mnr bik,
bm, gm, vin-silt-sized, mod well
srid, pr consol, ang-shang, pred
clr-sli milky occ yel-omge vit qtz,
abd cir-sitver-gm crenulated
mica, com bm-bik mica, mnr wht
chalky felds, brn & blk lith frags,
tr pyrite, carb matter, loc # bm
sitty mtrx, weak calc cmt

Sand:; cir-transi-opaque, mnr bik,
b, gm, vin-fn, well srtd, pr- mod
well conso!, ang-sbang, pred cir-
sli milky-smoky occ pitted qgtz,
abd cir-silver-gm mica, mnr bm-
blk mica, brn & blk lith frags,
oyrite, carh matter, log 1t bm sitty
intbds, oce thin calc cmtd
stringers

W10.4 V60

Sand/Sandstone: It gry-wht,
mottied w/ dk gry, blk, brn,
friable, well consol, vfn-fn, well

N 644.70 W eT1.59' srtd, ang-sbang, pred cir-milky
N qtz, com clr-silver mica, vin-med
§ . - o saar md lithic frags, com fn-med framb
urvey at 23t4' :33° pyrite, com w/ carb inclusions,
ﬁ’“"‘:i;.w “"3,‘;;3;:; com calc cmitd stringers, loc sifty
' intbds
Survey atl 235¥  54.33°
Az 3N TVD 1789.67
METESE' W 102347
..wlpq Hohr. J g_sm seu 3 ~TyD 178y || Run Haliliburton wireline logs:
: ‘ SP, Resistivity, Sonic, Gamma,
Rosched TDat TD Dritler: 2389 Neutron Density, EMI
§:30am on 117304 :
‘ : TD Hatliburtion:  2358'
»
8
=3
Comments:
NW NATURAL W 24c-15-85 Mist (Busch Pool Storage} Sec. 22, TGN-R5W; WBAM

Geolog
]

FORMATION EVALUATION LOG
Scale: 2"=100'




