Dixie Valley Well 28-33
Well History Summary

28-33 Well History
7/4/1990 Well Completed

716/1990 Static Temperature survey
7/24/1990 Flowing Temperature survey
12/6/1990 Workover

71111993 Temperature survey
0/22/1993 Workover
9/26/1993 Static Temperature survey
10/9/1993 Flowing PTS survey
4/18/1994 Workover

5/4/1994 Flowing Pressure Temperature survey
14/2/1996 Flowing Temperature survey

Static Pressure survey

7/21/1998 Pull and reinstali cap tubing

10/1/1998 Flowing Temperature survey

10/3/1998 Workover

3/30/1999 Flowing Temperaiure survey

4/14/1999 Flowing Temperature survey

11/1/2001 7.5% HCL Acid (60,000 gals}
10/23/2003 Flowing Temperature survey

Summary

0 gauge rings

12 wire line surveys

0 Sinker Bar

1 acid stimulation

4 Work-overs

Coil tubing clean-out

0 Nitrogen Lifts

1 capillary tubing strings

Depth
9 5/8" liner from 5028' - 7882'

9300
4100

4000’

4970
9330’

4242
4259’
4259
4300'

4500
4474'

4350
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[@ You forwarded this message on 4/4/2007 12:17 PM, l
Jess McCulloch

From: Jess McCulloch Sent: Wed 4/4/2007 12:15 PM
To: Doug Brown

Cc:

Subject: Nalco history FYI

Attachments:

Excerpts from some of Stu's stuff.
Summary:

Nalco 9354 = Bad

Nalco HP-1340 = Good

Year 1999

Considered as normal operation with plant output at 62.5 MW gross at the start of the year.
in the previous fall of 1998, production well workovers, mainly consisting of hangdown string
replacements and cap tubing replacements were conducted during the outage in October.
Production wellbores were not limited by scale build-up. Scale inhibitor was changed from
Nalco HP-1340 to Nalco 9354 as a cost saving measure.

A change in down-hole carbonate scale inhibitor in 1998 resulted in accelerated scaling in all
production weills and caused production well downtime beginning in late 1999 and continued
through 2000.

Year 2000

A coiled tubing clean-out of 73-7 was conducted in August. When pulling the hangdown
string, the abnormally heavy scaling present was the first indication that the Nalco 9354 was
not totally effective in inhibiting carbonate scaling in the Dixie Valley wells. Although CT
operational problems prevented a total success, Well 73-7 could be placed back in service
with a gain of 3.0 MW. The plant output of 61.0 MW was higher than the output at a
comparable time in 1999 (59.5 MW).

During the months of September and October, the effects of high scaling rates began to
show in other weak wells in Dixie Valley. Problems were noted with 82A-7, 63-7, and 76A-7
in terms of low well head pressure. Well 76A-7 was off-line during much of this time due to a
scaled-in-place hangdown string (Note 3 MW loss in September). Wells 63-7 and 82A-7
were also off-line intermittently during this timeframe.

Year 2001

During the first quarter of 2001, production showed a slight decline of perhaps 0.25 MW.
This decline is attributed to two factors:

1. Modest scaling due to continued use of Nalco 9354.

https://mailbox.caithnessenergy.com/exchange/jmecculloch/Sent%20Items/Nalco%20histor...  2/28/2008
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1. Reservoir pressure augmentation program was hampered by injection pump

failures and plant trips that caused high-rates_of brine loss.

The May outage brought three improvements to the production fieia>

1. The Nalco 9354 was replaced by Nalco 1340 HP to reduce scaling rates in all
production wells.”

2. Well 83-7 was treated with acid to remove wellbore scale and scale at depth in the
well.

3. Well 76A-7 was freated with acid to remove wellbore scale and sclae at depth in
the well.

Minimize welibore scaling

Prior to 1998, Nalco 1340 HP was used as a scale inhibitor in Dixie Valley Wells. The
use of Nalco 9354 was shown to be ill-advised. Nine production wells were in
service in 1998 and five of these wells required clean-outs during 2000-2001. The
loss of well 82A-7 can largely be attributed to scale that developed through the use

of Nalco 9354

hitps://mailbox.caithnessenergy.com/exchange/jmecculloch/Sent%20Items/Nalco%20histor...  2/28/2008
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28-33 FLOWING TEMPERATURE LOGS
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DIXIE VALLEY MW TRENDS
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Location:

Datum:
Drilled:

13 3/8" Linsr Hanger & 1108'KB .

26* Hole © 1330°k8 [2d

A

Casing Pinched To 11.5" © 2367'KB

b

Flash Point of +/— 4100'KB

(137 Joints of 10 Round)
Two 1/4" Cap Tubing Strings
Banded To HangDown Siring

8 5/8 Liner Honger @ 502B'KB
17 1/2" Hole ©® 5246'KB

HangDown String 4490" Helew Tubing Hanger |

12 1/4" Hole ©@ 78B7'KH

Ll -0

Fracture Below 9287'KB
8 1/2" Hole @ 9507'KB L=

o ——

Well Completion Diagram Well 28—33
~ SW—SW-SW Section 33 T25N-R37E

Churchill County, Nevada

3501 KB, 32" Above Ground Level

7/4/90

Veco Rig #10

413 3/8" Tie Back
113 3/8 724 LBO BTC O—1108'KB

] 20" 94 & 108¢ K55 BTC © 1318'KB

¥ S

<«

13 3/8" B7.24 SS90 &
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Dixie Valley Well 28-33
Well History Summary

28-33 Well History
7471990 Well Completed

7/6/1990 Static Temperature survey
7/24/1990 Flowing Temperature survey
12/6/1980 Workover

7/1/1993 Temperature survey
9/22/1993 Workover
9/26/1993 Static Temperature survey
10/9/1993 Flowing PTS survey
4/18/1994 Workover

5/4/1994 Flowing Pressure Temperature survey
11/2/1996 Flowing Temperature survey

Static Pressure survey
7/21/1988 Pull and reinstall cap tubing
10/1/1998 Flowing Temperature survey
10/3/1998 Workover
3/30/1999 Flowing Temperature survey
4/14/1999 Flowing Temperature survey
11/1/2001 7.5% HCL Acid (60,000 gals)

Summary

0 gauge rings

11 wire line surveys

0 Sinker Bar

1 acid stimulation

4 Work-overs

Coil tubing clean-out

0 Nitrogen Lifts

1 capillary tubing strings

Depth
8 5/8" liner from 5028' - 7882

9300
4100'

4000

4970
9330'

4242
4259
4259
4300'

4500
4474
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Caithness Operating Compay LLC

Wellfield Department

Workover Report

To: Bobbi Gollan, John Gasfineau, Stu Johnson, Don Wells

From: Greg Davidson

Date

Supervisor

Field WORK AFE No.
Acid Stim ATF3

Report No

1

November 1, 2001

G Pavidson/$ Johnson

Dixie Valle

‘est'day(Oct 31, 2007)
Time Operation Summary ]

Move in and tig up DV cap tubing pulling unit

with Wefaco personnel atfernpt to pull tubing
pull (stretch) 320" 1/4” cap tubing - tubing parted at lubricator shieve

Cost Summary

Cost US$

Service

Hrs

Company Supervision

Welaco

Daily Cost

Previous Cost

Cost fo Date




Caithness Operating Compay LLC
Wellfield Department
Workover Reporf

To: Bobbi Gollan, John Gastineau, Stu Johnson, Don Wells

From: Greg Davidson

L i e S
i Fieid WELL WORK AFE No. T Report No Date Supervisor

1 Dixie Valley ] 28-33 | Acid Stim AlF3 2 November 5, 2001 G Davidson/S Johnson

est'day(Nov 4, 2001)

Time Operation Summary [

Move in and rig up floor in prep to pull hang down
install 47 vie piping - V10T sump to 28-33 - and sef 6" centifical pump

Cost Summary
Service Hrs Cost US§
Company Supervision

Colorand TBC

Daily Cost
Previous Cost
Cost fo Dat




Caithness Operating Compay LLC
Weilfield Department
Workover Report

To: Bobbi Goilan, John Gastineau, Stu Johnson, Don Wells

From: Greg Davidson

WORK 3 Report No Supervisor

Acid Stim 3 ] November 6, 2001 | G Davidson/s Johnson [

]Present Operation I

move in and rig up Bragg crane - continue to pull tubing

Yest'dayNov 5, 20071)

Operafion Summary

perform productivity fest - Shut in waell

WHP 119 psi - blow down WHP tp 50 psi

Start water at 6 bpm - kill well affer 30 minutes - continue water at 1 bpm

move In and rig up Bill's power tongs - DV crane and refated equipment

start fo pull 1.9 tubing - discover 2 external /4" cap tubing strings present and can
nof pulf thru 3" hang down landing spool

fower floor - tear out 10” flow "t* and lay down jt #1

pull 26 joints (of 136) jts tubing ¢/w 2 external cap tubes and 1 infernal cap fube
DV crane hydraulic failure - hydraulic over heat

set fubing in sfips (well open} - shut down for night

continue pumping water at 1 bprit fo keep well dead o/n

Mofte: slight glaze of scale evident joints 1. 27

Total water pumped fo 2400 hrs: ~1290 bbis
Cummulative waler pumped: ~1290 bbis

Cost Summary
Service Hrs Cost US$
Company Supervision

Colorado T8C
Bills Power Tongs

Daily Cost
Previous Cost
Cost to Date




Caithness Operating Compay LLC
Wellifield Department
Workover Report

To: Bobbi Gollan, John Gastineau, Stu Jofinson, Don Wells

From: Greg Davidson

Report No Supervisor |

4 & Davidson/S Joh

}Present Operation i

run 1.97 tubing

Yestday(Nov 6, 2007) .

Time Qperation Summary

continue pumping water - T bpm

continue pulling tubing with DV crane (until over heats}

Move in and rig up Bragg crane (70 ton} and pulfl tubing

found joints 74 - 118 with 1/8" fo 1/4" scale evident ( approx. 2420 - 3860 ft.}

lfoint 119 - found clay & soot in LD, (pin end)

pull remaining tubing (and 3 x 1/47 cap strings} - total joints 136

shut in water - shuf in well

Move In and rig up Halliburton

Hold pre-job safety meeting

pressure test surface lines fp 2000 psi - OK

pump 148 bbls cool down water (program for 852 « had water going into well thru - out hang down pull)
mix and pump 58,300 gal 7.5-8.5% Hef with 25 bbi/1000 fe-2 and 3gal/1000 hai8sm
pump 5¢ bbis water - complete 900 bbf displacement with 67 cent. Pump at sump
well on vacuum through out job - shut in well

rig out Halliburton

Note: alf acid

Total water pumped to 2400 hrs: ~2248 bbls
Cummulative water pumped: ~3538 bbls

Cost Summary
Service Hrs Cost US$
Company Supervision

Colorand F8C
Bills Power Tongs
Halliburton (acid}

Daily Cost
Previous Cost

Cost to Date 86,457]




Caithness Operating Compay LLC
Wellfield Department
Workover Report

To: Bobbi Gollan, John Gastineau, Stu Johnson, Don Wells

From: Greg Davidson

Report No Supervisor
5 G Davidson/S Jok

Prosent Operation
run 1.9 tubing - 1ift well

Yest'day(Nov 7, 2001)

Operation Summary

instalf 10" flow "t - starf water at 1 hpm from sump

rig to and run 1.9" hang down tubing - (used)

run fotal 137 joints - fantled at 4483.03" below landing spool
shuf in water - shut in well

Move in and rig up Hatliburton N2 unit

start N2 to liff well - rate 1000 scfm

increase rafe to 1200 scfm - well would not flow

fncreasa rate to 1400 s¢fm - returns evident - well would not flow
shut down N2 - total pumped 245 000 scf

allow well to heat gver night

shut in well

Tofal water pumped to 2400 hrs: ~400 bbls
Cummulative water pumped: ~4000 bbls

Cost Stmmary
Service Hrs Cost USE
Company Supervision

Coforand TBC
Bills Power Tongs
Halliburton (acid)
Bragg Crane

Daily Cost
Previous Cost
Cost to Date




Caithness Operating Compay LLC
Wellfield Department
Workover Report

To: Bobbi Gollan, John Gastineau, Stu Johnson, Don Wells

From: Greg Davidson

“WELL WORK AFE No. | Repori No

Date

Supetvisor

2833 Acid Stim A1F3 6

Present Operation l

well producing to plant

November 9, 2001

G Davidson/$ Johnson

Yest'day(Nov 8, 2001)

Time Operation Summary

08oo start N2 at 1000 scfm - increase to 1400 then fo 2000 scfm

1110 well unfoading water, spent acid with indication grey foam then to steam

1158 shut down N2 - fotal used (fotal job) 557 000 scf
rig out Hatliburton - feave well flowing to pond

start inhibitor

clean up location

AFE Estmafed Cost: 114,008
Supplement (pulf tubing) 14,000
Total AFE Budget 128,008
Actual Field Est.: 131,395

Final Report

1300 move in and rig up DV cap tubing unit and rurn 4507" 1/4% cap tubing

1500 perform productivity test - erroneous data - well continues to warm up

tear out floor, water lines and related equipment - re-install permanent wellhead platform

Caost Summary

Service

Hrs

Cost US$

Company Supervision

Colorado TBC

pump

Colorado TBC

labor

Bills Power Tongs

Halliburton (acid)

Halliburton N2

Vi¢ Piping

Daify Cost

Previous Cost

Cost fo Date




Concentrations (mg/L) TDS, CL, K, Na, S04, EC
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Caithness Dixie Valley, LLC
Well 28-33 Water Analyses
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Dixie Valley 28-33

(6x/6w) salL

o o o (=] (] o o
S S B S s & S
< / »
5
< = = *
S
w L
i > Ci?.
o o3
+ .'_ . - L
® -
pd { i
t &
4 = |
v
& |
= §
T
— __‘_b
«_ —— i
LY
d
-
[ i
™~ N
oy |
4 i
_—
-
< S
4::; L
o o (] o o o o o o
o L (] 9] (o] Tp] o Te] o
[{e] Te] Lo < <t o (ap] (o] N

(B/Bw) 12 ‘eN

90-%eQ

G0-°=d

¥0-98Q

€0-98d

¢0-98Q

10-9eQ

00-9eQ

66-92Q

86-9°90

16-09Q

96-0°d

G6-02d

¥6-2°Q

£6-2ed

¢6-2e(d

16-08Q

06-°d

68-20Q

88-2°Q

gg-uer



Dixie Valley
Production Well Total Dissolved Solids Concentration
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