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Measured Depth Log

Well Name: Howard 26N-28HZ (Horizontal Hole Section)
Location: Section 28, T1N, R67W, Weld County, CO.

License Number: API: 05-123-36934 Region: Wattenberg, DJ Basin
Spud Date: September 29, 2013 Drilling Completed: October 5, 2013

Surface Coordinates: NENE Sec 28 T1N R67W; 250' FNL & 1094' FEL
Lat N 40.0143100  Long W -104.5324112

Bottom Hole Coordinates: NENE Sec 33 T1N R67W; 4548' FNL, 976' FEL  

Ground Elevation (ft): 4983' K.B. Elevation (ft): 4999'
Logged Interval (ft): 6940' To: 12,071' Total Depth (ft): 12,071' DTMD

Formation: Pierre Sands/Shales, Niobrara, Niobrara B Target
Type of Drilling Fluid: Water & Poly to 7120', LSND 7120'-12,071'

Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR
Company: Kerr-McGee Oil & Gas Onshore LP
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, John Morgan

GEOLOGIST
Name: Andrew Krueger & Ian Harris

Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)
Address: 575 Union Blvd.

Suite 208, 
Lakewood CO. 80228



E-logs
MWD GR 1024' - 12,017'

Casing
9 5/8" Surface Casing set @ 1024' MD
7"  Intermediate Casing set @ 7999'
4 1/2" Production Liner hung 10/6/2013, landed @ 12,056'

Comments
1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Tyler Humphrey & Brad Henderson
2) Company Man:        Charlie Daigle & Tom Kibbe
3) Mud Comapny :       AES Drilling Fluids
                                      4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Barry Combs, Scott Stanford
    MWD:                        Robert Dix, Matt Yule
5) Gas Equipment: Mudlogging Systems Inc.
     by Terra Services
     Redbox # ML-462 & Ratcliff Agitator
6) Well Site Geology: Goolsby Brothers & Associates
     Geologists:              Andrew Krueger & Ian Harris
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Data Curves
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Oil Shows
Total Gas, C1-C5
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7420 TVD
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MD 7519 TVD 7329.27
INC 49.3 AZ 180.34
VS 33.32

MD 7561 TVD 7355.46
INC 53.5 AZ 179.66
VS 66.13

MD 7604 TVD 7378.7
INC 61.04 AZ 179.15
VS 102.28

MD 7646 TVD 7397.04
INC 67.13 AZ 179.29
VS 140.04

MD 7689 TVD 7412.89
INC 69.6 AZ 179.51
VS 180

MD 7731 TVD 7427.43
INC 69.91 AZ 179.32
VS 219.41

MD 7774 TVD 7441.33
INC 72.36 AZ 179.36
VS 260.09

MD 7816 TVD 7452.37
INC 77.15 AZ 179.27
VS 300.6

MD 7859 TVD 7460.95
INC 79.82 AZ 179.65
VS 342.73

MD 7902 TVD 7468.4
INC 80.25 AZ 179.81
VS 385.08 MD 7948 TVD 7474.41

INC 84.72 AZ 179.82
VS 430.68 MD 8052 TVD 7478.55

INC 90.71 AZ 180.73
VS 534.54

SH: med dk gy, vf smth txt, rthy lstr,
slty ip, plty - splty ip, sft, non calc.

CARB CHALK (60%): lt med-med gry, occ drkr gry 
ip, abndt mttld w v smll lent tan spcks, pred sbchlky,
sbrthy-sm thru, sbplty-plty, abndt shrp/jggd thru, v 
frm-hd, micrite w 20% arg mtx, no vis perm or por, 
no ini fluor, wk hzy/dif yel cuts, drk yel o res rng, sl o
odor, MARLSTN(40%

Sharon Springs Top 7556' MD (7361' 
TVD) based on GR & samples

CARB CHALK (40%): lt med-med gry, occ drkr 
gry ip, abndt mttld w v smll lent tan spcks, pred 
sbchlky, sbrthy-sm thru, sbplty-plty, abndt 
shrp/jggd thru, v frm-hd, micrite w 20% arg mtx, 
no vis perm or por, no ini fluor, wk hzy/dif yel 
cuts, drk yel o res rng, sl o odor, SH(40%), 
MRLSTN(20%)

Niobrara A Chalk Top 7591' MD (7372' 
TVD) based on GR & samples

CARB MRLY SH: drk gry, v f rthy/sbchlky txt, 
plty-sbblky, frm, v calc, dissem pyr ip, sbcarb, 
40% cly rch mtx, NFS, fst hzy cldy grnish yel 
cuts, brt yel res rng, tr o odor. Abdt Mrlstn, TR 
Chlk.

CARB MRLY SH: drk gry, v f rthy/sbchlky txt,
plty-sbblky, frm, v calc, dissem pyr ip, sbcarb,
40% cly rch mtx, NFS, fst hzy cldy grnish yel 
cuts, brt yel res rng, tr o odor. Abdt Mrlstn, 
TR Chlk.

CARB MRLY SH: drk gry, v f rthy/sbchlky 
txt, plty-sbblky, frm, v calc, dissem pyr ip, 
sbcarb, 40% cly rch mtx, NFS, fst hzy cldy 
grnish yel cuts, brt yel res rng, tr o odor. 
Abdt Mrlstn, TR Chlk.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%)

Niobrara B Marl Top 7811' MD (7451' 
TVD) based on GR & samples

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%)

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%)

Nio B Upper Marl

Nio B Chalk

CARB CHLK(90%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (10%).

Reached ICPL @ 8006' 16:35 10/1/2013. Short trip 
above KOP, pmp hgh vis swps, condition hole, TO 
DP, PU & run 7"csg to  7999' MD, PU new Bit, NB #x,
6 1/8", SEC, MMD54, #12301811, 5X20, In @ 8006'. OB 
#1, Drld 6973' in 28.2 hrs, ave ROP 247 ft/hr.

10/2-3/2013

Gas buster engaged

CARB CHLK(90%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (10%). TR SH, TR CMT.
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INC 90.58 AZ 179.57
VS 619.53

MD 8223 TVD 7476.38
INC 91.04 AZ 179.67
VS 705.52

MD 8308 TVD 7474.27
INC 91.81 AZ 180.15
VS 790.5

MD 8393 TVD 7472.15
INC 91.04 AZ 179.9
VS 875.47

MD 8478 TVD 7471.48
INC 89.87 AZ 180.51
VS 960.46

MD 8648 TVD 7471.27
INC 90.27 AZ 179.91
VS 1130.45

CARB CHLK(70%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (30%). Occ off wt foss frags.

CARB CHLK(60%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (40%).

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (30%), 
SH(30%).

MRLSTN (55%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (45%). Tr SH.

Nio B Chalk

Nio B Upper Marl

MRLSTN (50%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (50%). Tr SH.

CARB CHLK(60%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (40%). Tr pyr.

CARB CHLK(80%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (20%).
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CARB CHLK(80%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 

CARB CHLK(80%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (20%). Tr pyr, tr off wt foss frags.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

Nio B Chalk

Nio B Upper Marl

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

CARB CHLK(80%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (20%). Tr SH
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MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

Nio B Chalk

Nio B Upper Marl

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (50%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (50%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

Nio B Upper Marl

Nio B Chalk

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.
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MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

Nio B Chalk

Nio B Upper Marl

Nio A Shale

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

10/5/2013

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.
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0
200
RACLX (ohms)
0

100
RPCHX (ohms)
0
200
RACLX (ohms)
0

100
RPCHX (ohms)
0
200
RACLX (ohms)
0

100
RPCHX (ohms)
0
200
RACLX (ohms)
0

10800 10850 10900 10950 11000 11050 11100 11150 11200 11250 11300 11350 11400
7420 TVD

7470

7520

7420 TVD

7470

7520

7450 TVD

7500

7550

Scale Change

7450 TVD

7500

7550

MD 10777 TVD 7481.02
INC 89.63 AZ 177.75
VS 3259.12

MD 10861 TVD 7481.02
INC 90.36 AZ 179.68
VS 3343.1

MD 10947 TVD 7480.9
INC 89.81 AZ 179.12
VS 3429.1

MD 11032 TVD 7480.67
INC 90.49 AZ 180.77
VS 3514.09

MD 11202 TVD 7481.42
INC 89.01 AZ 179.46
VS 3684.08

MD 11372 TVD 7484.53
INC 88.89 AZ 179.75
VS 3854.05

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

Nio A Shale

Nio B Chalk

Nio B Upper Marl

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH.

CARB CHLK(70%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (30%). Tr SH

CARB CHLK(50%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (50%). Tr off wt foss frags

MRLSTN (90%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (5%). SH(5%)

Nio A Shale

Nio B Upper Marl

SCALE CHANGE

Nio A Shale

Nio B Upper Marl

MRLSTN (70%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (30%). Tr off wt
foss frags

MRLSTN (70%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng,CARB SH:(30%) blk, 
sbplty-plty.
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MD 11458 TVD 7486.71
INC 88.21 AZ 178.64
VS 3940.02 MD 11543 TVD 7489.96

INC 87.4 AZ 177.79
VS 4024.92 MD 11713 TVD 7495.88

INC 88.61 AZ 178.46
VS 4194.75

MD 11883 TVD 7497.85
INC 90.06 AZ 180.29
VS 4364.72

MD 12016 TVD 7497.15
INC 90.55 AZ 180.6
VS 4497.71

MD 12071 TVD 7496.62
INC 90.55 AZ 180.6
VS -4552.71

CARB SH(60%): gryblk-blk, occ mttld w wht mcro spcks, pred 
wxy-sbgrsy, sl rthy thru, plty, irreg frac, mstly shrp/jggd, frm-sl 
hd, frmly calc cmtd, no vis por or pri fluor, no vis cuts, wk v dim 
cld res yel cld, MARLSTN(40%). Tr chlk

Nio B Upper Marl

Nio A Shale

14' Throw

CARB SH(90%): gryblk-blk, occ mttld w wht mcro 
spcks, pred wxy-sbgrsy, sl rthy thru, plty, irreg frac, 
mstly shrp/jggd, frm-sl hd, frmly calc cmtd, no vis 
por or pri fluor, no vis cuts, wk v dim cld res yel cld, 
MARLSTN(10%). Tr chlk, tr off wt foss frags

CARB SH(70%): gryblk-blk, occ mttld w wht mcro 
spcks, pred wxy-sbgrsy, sl rthy thru, plty, irreg frac, 
mstly shrp/jggd, frm-sl hd, frmly calc cmtd, no vis 
por or pri fluor, no vis cuts, wk v dim cld res yel cld, 
MARLSTN(30%). Tr chlk, tr off wt foss frags

MRLSTN (60%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v calc, 
v-slw mlky cut, wk yel res rng, CHLK (40%). Tr SH

CARB CHLK(80%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (20%).

CARB CHLK(50%): med lt-med gry, occ drkr gry ip, 
mod mttd w ltr mic spts, pred chlky, sbrthy ip, 
sbblky-sl shrp, frm, v calc, v-slw mlky cut, wk yel res 
rng, MRLSTN (50%).

Nio B Upper Marl

Nio B Chalk Proj. To Bit

Sharon Springs              7,556' (-2,353')            
Niobrara A                       7,591' (-2,373')            
Nobrara B                        7,811' (-2,452')           
DMTD                                12,071'                        
Production csg               12,056'

Short Trip @ 12,071'' DMTD, condition 
hole, hang 4 1/2" production liner. 
Landed @ 12,056'. OB #2, Drld 4065' in 
20.6 hrs, ave ROP 197 ft/hr.

DMTD reached @ 13:12 hrs on Oct 5, 2013
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12100 12150

Sharon Springs              7,556' (-2,353')            
Niobrara A                       7,591' (-2,373')            
Nobrara B                        7,811' (-2,452')           
DMTD                                12,071'                        
Production csg               12,056'

Short Trip @ 12,071'' DMTD, condition 
hole, hang 4 1/2" production liner. 
Landed @ 12,056'. OB #2, Drld 4065' in 
20.6 hrs, ave ROP 197 ft/hr.

DMTD reached @ 13:12 hrs on Oct 5, 2013


