FORMATION EVALUATION LOG
Scale: 2" =100
company: NORTHWEST NATURAL LOG INTERVAL TOTAL DEPTH
WELL: NWN 44.3-65 DATES: 2/26/07 TO  3/23/07 MEASURED: 3672"
county: Columbia, OR DEPTHS: 75’ 10 3672
10 HOLE SIZE
Location:  sw 1/4 Sec. 3, T6N-R5W; WB&M 17-1/2" 10 790
Coordinates: 1249.1" N 03 04' 38" E MUD TYPES 8-3/4" 1o 3672
2534' NB8654'47"W Geliwater T0 3672 TO
N 873653.7 Y 120444 .4 NAD 27 TO
APl No.: 36-009-00366 10 CASING DATA
Spud Date: 2127107
Total Depth: 3/13/07 MUD PUMPS 20" AT 20°
Elevation: KB.  1189.8' GL+ 14’ PUMP #1: EMSCO DB 550 6 -1/2" X 16" 13-3/8"  ar 790
G.L. 1175.8' PUMP #2: AT
Company Geoclogist: Jack Meyer
Company Engineer: Clayton Roth BG - Background Gas LEGEND RMF - Mid-Filtrate Resistivity,
. CB - Core Bit Ohm-Meter
Company Pusher:  Ed Vader gs - '(:)gnngct:?n Gas GCW - Gas Cut Water RPM - Revolutions Per Minute
i . Qpianti at - Filter Cake G & OCM - Gas and Oil CutMud  RRB - Rerun Bit
Directlonal Engineer: Scientific Drilfing CKF - Check for Flow GL - Ground Level RT - Rotary Table
Mud Company: Beaver Drilling Fluids CL- é‘éalinity, ppm Ci KB - Kelly Bushing SD - Sand %
. CR - Circulate Returns LAT - Logged After Tri S0 - Show of Oit
Mud Engineer: Ed Vader DB - Diamond Bit NB - New B ° SOL - Solids %
. ; DC - Depth Corraction NCB - New Core Bit SPM - Strokes Per Minute
Drilling Contractor:  TD Weil Service DCB - Diamond Core Bt NR - No Retums STG - Short Trip Gas
Rig Pusher: Tony Muller DF - Dsrrick Floor PDC - Polycrystalline Diamond ~ SWG - Swab Gas
Ria No.: 101 DG - Drilling Gas Compact Bit SVG - Survey Gas
g No.. DS - Directional Survey LC - Lost Circulation SIT - Suction Temperature
Geoiog Unit No.: 19 DST - Drill Stem Test PPM - Parts Per Million T.D. - Total Depth
) EL - Electric Log PR - Poor Returns TCL - Trip Chiorides
Logging Geologists: Jim Ferguson E.M.A, - Equivalent Methane PP - Pump Pressure TG - Trip Gas
Matt B in Air, 1% = 50 Units PV - Plastic Viscosity TVD - True Vertical Depth
att brown F - Filtrate, AP| cc's RM - Mud Resistivity, Ohm-Meter V - Viecosity, AP| seconds
F/T - Flowiine Temperature RMC - Mud Cake Resitivity, W - Weight of Mud, ppg/pef
GCM - Gas Cut Mud Ohm-Meter WOB - Weight on Bit
#7 CEMENT mE COAL & LIGNITE - FINE SAND E KAOLINITE VOLCANIC
LIMESTONE CLAY -+ MEDIUMSAND  \7] TUFF 8 IGNEOUS
" DOLOMITE I svae ¢ COARSE SAND <> DIATOMITE &% METAMORPHIC
I GYPSUM J swrstone o CONGLOMERATE [ PORCELANITE |
ANHYDRITE | SANDY SILTSTONE [} SANDSTONE CHERT B
o TOTAL GAS
DRILL RATE m CUTTINGS |OIL chtch CHROMATOGRAPH LITHOLOGY
] uttings
ftrhr = | LITHOLOGY units ‘ DESCRIPTIONS
X 1000 | 110000 = 1 C3 C4 C§ & REMARKS
Backup Scale - x10 % §¢§ < 100] o005 ppm |
<0 100>Q—E(D<Q 100 =| 10 100 K 10K 1006 1M
400 300 200 100
' Ran 20" conductor pipe; set at
20" Drill out with 8 3/4" bit
H
Sandst: Light to medium gray
with gray brown, moderately firm,
very fine to fine predom gtz with
= . abundt silt, occasionaly
: 1 : tuffaceous, common mafics non
h ' ' f calcareous
Siltst: medium gray localty hard,
P g g B '§‘ g 2 3| some grading to v.in gr sand,
‘ § § common orange clay parts,
. : : common mafics, occasionally
e I : _ clayey
e

Sittstone: drk-med gry, fn-med
grain, submd, massive, occ hard-
friable, drk-med gry, fn-med
grain, subrnd, poorly cemented,
non calc sandstone, clear, vin,
subrnd, quartz sand, drk-med
gry, solu, silty clay, occ pyrite

Lost circulation at 281"

NOTE: no gas or cutting sqmples
shakers hy passed

Sittstone: drk-med gry, fn-med
grain, submd, massive, occ hard-
friable, dri-med gry, fn-med
grain, submd, poorly cemented,
non calc sandstone,drk-med gry,
solu, silty clay

Sandst: dark to medium gray with
some gray brown, moderately
firm, very fine to fine sub angular
clear, wht and transul gtz,
occasionally very glauconitic with
common mafics, occassionally
some tuffaceous It gray clay,
sand grs mostly well cemented

Sittst: mostly medium gray
moderately firm, commonly
grading to very fine grain sandst,
occ slightly calcareous, mostly
biocky poor to no fissility, occ
laminated with tuffaceous light
gray clay, friable

MW 84 Vis 65

- . Clay: medium gray occasionaly
] EE ] '§' jg :g g very sandy to silty, mostly

soluable in part, occasionaly very
tuffaceous with lighter gray
claystone, predom amorphous

sanast: light gray with common
medium gray, very fine to fine
subangular clear, white and

| transul gtz with common mafic
and some glsuconite predom
weill cemented with clay and
calcarecus matrix, friable

00¢

WOB 10-14
APM 110

Lost circulation at 648"
MW 8.4 Vis 56

Siltst: medium gray with com
dark gray occ grading to very fine
grain sand, clayey, blocky, occ
carbonaceous, common
glauconitie and mafics

001

TOP SAGER CREEK

Sandst: light to medium gray
moderately firm, friable, predom
very fine to fine subangular clear,
white and transul gtz with
common to abundt mafics, some
with clay matrix, glauconitic,
mica, some carbonaceous

i

008

372 to 3/8/07 -
~NB#2 HTC GHB-1¢

Drill 8 3/4" hole 796'; open to
17-1/2" run and cement 13-3/8"
casing with shoe at 780" Rig up
BOP Drill ahead with MM and
MWD

Siltst : light to medium gray, soft,
occasionally grading to very fine
grain sandst, argillaceous,
occasionally carbonaceous,
blecky poer to no fissility rare
mica and fossil fragments

Survey at940'  Incl 3.55°
Az 247.20° TVD 939.94'
S 000.78" W 000.28'

00001
000000

Clay: medium gray occasionaly
very sandy and siltty, soluable in
part, sticky soft, amorphous with
trace fossil fragment, occasionaly
tuffaceous and bentonitic

Survey at 1002' Inci 6,53°
Az 244 90° TVD 1001.68'
8 002.95' W 005.47

Clayst: light and medium gray,
soft, soluabie in part, some very
silty and sandy, argillaceous, rare
lignite, occasionaly tuffaceous,
amorphous, with rare fossil

'| fragments. some slightly blocky

VOO | Siltst: fight gray with some
mottled dark gray, some grading
to very fine grain sandst predom
clr and white gtz, argillaceous,
occasionally carbonaceous,
mostly blocky poor to no fissility

00004
00000}
000O0C

MW 8.6 Vis 44

Siltstone: t-med gry, fn-med

grain, sudang-subrnd, massive,
“TYDAZOC | fim, it gry-bm,solu, silty clay, w/
occ it gry, fn grain, submd, hard,
argillic-calc sandstone, occ clear-
milky, fn-med, submd, quartz
sand

-TVD 1300°
ittstone: -med gry, fn-med

rain, sudang-submd, massive,
firm. It gry-bm,solu, sitty clay, w/
oce R gry, In grain, submd, hard,
argillic-calc sandstone, occ clear-
milky, fn-med, submd, quartz
sand, # tan, fn grain, subang-
submd, massive limestone

«Q m

00004
G0000L
0000001

MW 8.7 Vis 51

_ : Siltstone: lt-med gry, fr-med

' .TVD 1400 | grain, sudang-submd, massive,

: - | firm, t gry-bm,solu, siity clay, it
tan, fn grain, subang-submd,
massive limestone

Survey at 1469’ Incl 19.55°
Az 224.07° TVD 1451.77"
S 108.97 W 08427

Siltstone: It-med gry, fn-med
grain, sudang-submd, massive,
firm, it gry-bm,solu, silty clay, w/
occ it gry, fn grain, submd, hard,
argillic-calc sandstone it tan, fn
grain, subang-submd, massive
limestone

-TVD 1500°

00001
000001
000000 L

Silistone: tt-med gry-bm, fo-med
grain, sudang-submd, massive,
: firm, it gry-brn,solu, sity clay, w/
© .voi1e00 | occ it tan, fn grain, subang-
' subrnd, massive limestone

Survey at 1660'  Incl 25.51
Az 221.70 TVD 1628.28'
S 144.08 W 134.36

Siltstone: t-med gry-bm, fn-med
rain, sudang-subrnd, massive,
rm, it-med brn,solu, silty clay, w/
oac it tan, fn greln, subang-
subrnd, massive limestone

- TvD 70

[y

§ %ﬁnw 8.7 Vis 105

acoil

Siitstone: It-med gry-bm, fn-med
grain, sudang-submd, subblocky,
firm, t-med bm, oce tan,solu, sitty
clay, w/ occ It tan, fn grain,
subang-submd, massive
limestone

L

©TVD 18000
Clayst: medium gray, moderately
soft, soluable in part, occasionaly
very silty to sandy, bentonitic,
some tuffaceous, blockly rare
carbonaceous matri, mostly
amorphous

Survey at 1814’ Incl 33.85.°
Az 218.86° TVD 1845.658'
§ 23797 W 215.51"

Sandy siltst: light to medium

. ‘ gray, moderately firm, friable,

. <TVDA0D" | grading to very fine grain
sandstone predom cir, wht and
transul gtz cemented with
calcareous matrix, rare fossil

i fragments occasionaly clayey
and tuffaceous

-

Survey at 2040' Incl 38.70°
Az 220.30° TVD 1850.11'
S 295.92 W 264.62'

Clayst: Light and medium gray
some with mottle brown abundt
silt and sand moderately firm,
friable, soiuable in part, sticky
soft, occasionaly carbonaceous
: matrl, rare fossil fragments,

. <TVB.2000" | amorphous

MW 8.7+ Vis 65

Sandst: Light gray, very fine to
fine subangular mederately firm
predomanatiy clear, wht and
transul gtz with slightly
caicarecus matrix, occasionaly
argillaceous and silty, friable,
appears tight

00001
0000001

Survey at 2230' Incl 46.30°
Az 223.80° TVD 2088.00'
S 394.23 W 348.85'

-TVD 2100 | SISt medium gray with common
light gray, grading to very fine
grain sand, moderately fim,
friable, slightly calcarecus, oce
carbonaceous and argiliaceous,
clayey with rare fossil fragments

00€2

Clayst . medium gray with minor
gray brown, occasionaly very
sandy and silty, moderately firm,
soluable in part, sticky soft with
rare fossil fragments, amorphous

ok
00
00001
006004
DOOKKIL

Survey at 2387 Incl 53.08°
Az 220.85° TVD 2189.66'
S 482.50' W 430.61'

-TVD 2200'

(11, 74

°! Clay: med brn-gry, solu, sticky,
silty to occ sandy, w/ It gry-bm,
fn-med grain, firm siltstone, clear-
milky, fn grain, subang-submd,
quartz sand, t-med gry, fn-med
grain, subang-subrnd, hard calc
.| sandstone, occ pyrite & shell
fragments

Survey at 2545 tnc 50.00°
Az 218.00° TVD 2286.89'
§ 578.84 W 509.47

T

g Tvngaooé Clay: med brn-gry, solu, sticky,
s silty to occ sandy, w/ It gry-bm,
fn-med grain, firm siltstone, clear-
milky, fn grain, subang-submd,
quartz sand, t-med gry, fn-med
grain, subang, hard cale
sandstone, occ pyrite

0092

MW 8.9 Vis 100+

Clay: med brn-gry, solu, sticky,
silty to occ sandy, w/ t gry-brn,
fn-med grain, firm siltstone, clear-
milky, fn grain, subang-submd,
quartz sand, t-med gry, fm-med
grain, subang, hard calc
sandstone

0047

# F 1z @ &3
' f§ g g g Survey at 2767 incl 49.98°

4 Az 220.89° TVD 2428.84'

871278 WE15.13

008

Clay: med tan-gry, solu-subsoiu,
sticky, gummy, siity to occ sandy,
“| w/ It gry-brm, fn-mad grain, firm
siltstone, clear-milky, fn grain,
subang-subrnd, quartz sand, k-
med gry, fn-med grain, subang,
hard calc sandstone

—L TP

Siltst: medium gray with mottled
: light gray with some gray brown,
FVB-2560-| moderately firm, occasionaly

: grading to very fine grain
sandstone predom clear, white
and transul gtz, commen clay
matrix with poar fissility, mostly
blocky

0062

[
004
000L
000004 | -
000000

| Sandst: predomanately light gray,
firm but friable, very fine grain
with minor medium grs mostly
sub angular clear, white and
transul gtz occ cemented with
calc matrix, occasionaly very
clayey and silty, occasionaly to
rare fossil fragments

-T¥D 2600 |

MW 89 Vis 85

Sandst : Light gray moderately
_ firm, friable, very fine grain

. subangular clear, white and

' transul quartz, occasionaly very
silty and clayey, some q withg
clay matrix some with calcareous
matrix, oce fossil fragments some
argillaceous

ool

~Top G & W Sand

RN

Sandst: light to medium gray
meoderately firm, friable, very fine
to fine with common medium,
predomanately sub anguiar
clear, white and transul quartz,
common to abunt mica with rare
fossil fragments traces of
carbonaceous matr, occasionaly
grading to siltst

TVD 2700°

11743

Survey at 3246' Inci 51.00°
Az 218.00° TVD 2740.55'
S 1027.04' wag2.41

Sand: it, fm-vin grain, submd, w/
clear-cloudy, vin-fn, quartz
grains, {t gry, fn-med grain,
subang-submd, hard calc
sandstone, It gry-tan, subsoly,
gummy, sandy clay, t-med gry,
fn grain, subang, siltstone, occ
pyrite

00te

©TVD 2800

MW 8.1 Vis 53
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Sand: #, vin-fn-med grain,

submd, w/ clear-cloudy, vin-fn,

. quartz grains, It gry, fn-med

Dped 1 | grain, subang-submd, hard calc
: ‘ sandstone, It gry-tan, subsolu,

Lo ‘ gummy, sandy clay, lt-med gry,

. ‘ fr grain, subang, firm sittstone,

occ pyrite & mica

MW 8.2 Vis 61

Sand: It, vin-fn-med grain,
subrnd, w/ clear-cloudy, vin-fn,
quartz grains, It gry, fn-med

: ‘ grain, subang-subrnd, hard calc
[ : sandstone, It tan, subsolu,

00s¢

T VD 2800

gummy, sandy clay, tt-med gry-
brn, fn grain, subang, firm
siltstone, occ pyrite & mica

[T
00
0004
00001
000001
0000005

Survey at 3562' Incl 52.63°
Az 218.93° TVD 2936.71
S$1181.35% W 1062.34'

Sand: clear-cloudy, vfn-fn-med
grain, subrnd, quartz, It gry, fn-
med grain, subang-subrnd, hard
cale sandstone, It tan-bm,
subsolu, gummy, sandy clay, K-
med gry-brn-grn, frn-med grain,
subang, friable-firm, siltstone, occ
pyrite, shell fragments & mica

009€

MW 9.2 Vis 51

2

Reached Total Depth
at §:50 AM on V1107

Run Halliburton E-Logs:
HRI/ BCS/ SDL/ DSN/ EMIT

00.¢

Logging Unit Released .
at 12:00 PM on 223107 S o 3676' : Halliburton

Comments;

NORTHWEST NATURAL NWN 44-3-65 Mist sw 1/4 Sec. 3, T6N-R5W; WB&M

FORMATION EVALUATION LOG

Scale: 2"=100'
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