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JOHN WAIHEE 

l\IERNOR OF HAWAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

Mr. William J. Teplow 
Field Manager 
Puna Geothermal Venture 
P.O. Box 1337 
Hilo, Hawaii 96721-1337 

Dear Mr. Teplow: 

P. 0. BOX 621 

HONOLULU, HAWAII 96809 

OCT 8 1990 

WILLIAM W. PATY, CHAIRPERSON 

t'lOARO OF lAND AND NATURAl RE!IOURCf.S 

KE!lll W. AIIUE 
MANABU TAGOMORI 

RUSSEll N. FUKUMOTO 

AQUACUlTURE DEVELOPMENT 
PROGRAM 

AQUATIC ntSQURCES 
CONSERVATION AND 

ENVIRONMENTAL AFFAIRS 
CONSERVAtiON .-,NO 

RESOURCES ENFORCEMENT 
CONVEYANCES 
fORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE rAAKS 
WATER AND LAND DEVELOPMENT 

The Department of Land and Natural Resources hereby approves your request for 
modification of the well drilling programs for geothermal wells Kapoho State # 3, 4, 5, 
and 6. 

With respect to your plans for directional drilling, please be advised that the 
production or injection interval (i.e. bottom hole location) of any well must be located more 
than 100 feet from the outer boundary of the parcel of land into which it is drilled. In 
addition, directional/deviation surveys shall be filed with the Department for all wells 
directionally drilled. 

We would like to thank you for the copy of your construction plans as submitted to 
the County of Hawaii and request that you keep us informed of the progress of your project. 

DN:mh 

Should you have any questions, please contact me at 548-7533. 

U Ti\GOMORI 
Director 



September 18, 1990 
1 'i ,, (;r: ',H, i t:.R & 

Mr. Manabo Ta~o,;liCf[~c:LI'l?lliEttTl Director 
Department of- L~na and Natural Resources 
P.O. Box 621 
Honolulu, HI 96809 

RE: Notification of modification of c.:cil.li!!g program, Puna 
Geothermal Venture. 

Dear Mr. Tagomori: 

" .. c2 -:>'CV drilling staff have made several modifications to the 
KS-3 production well drilling program since its submittal as part 
of the drilling permit application. These modifications are 
summarized ascfollows: 

1. The maximum target depth of the well has bee11 i11creasecl to 
7,400' true vertical depth (TVD). This change was instituted 
after careful :ceview of drilling records from KS-1 and KS-2. 
The review indicates that there is a production zone with 
relatively high permeability at a depth of 7,200' to 7,300'. 
By increasing the planned drilling depth, we insure that this 
zone will be intersected. The basic casing program is not 
affected by this change. Only the 7" slotted liner string 
will lengthened to accommodate the deeper completion. 

2. The setting depth for the 20" casing string has been increased 
to 1200'. This is to ir•sure that all major lost circulation 
zones are placed bel1ind the 20'' casi11g. This will facilitate 
obtaining a good cement job on the 13-3;8" string. 

3. The drill pad layout has been reversed with the reserve pit 
now placed along the north side of the pad. This was done to 
facilitate pipeline construction while drilling is taking 
place on the pad and to increase efficiency of the piping 
system. 

4. The direction2.l drilling will be started Cl.fter the 9-5/8" 
casing has been installed instead of midway through the 12-
1/4'' drilling interval as previously planned. This change was 
made because the geologic target is more advantageously 
approached with a deeper kick-off point (KOP). Also, casing 
wear during directional drilling will be significantly reduced 
by moving the KOP to a point below the 9-5/8'' casing shoe. 
This will insure maximum casing integrity upon completion of 
the well. 

'UNA GEOTHERMAL VENTURE CONSTRUCTION 
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The enclosed drilling program for KS-3 should also be 
considered as an update for production wells KS-4, KS-5, and KS-6 
which will be drilled according to the same program. The 
directional course and bottom hole location for each of the four 
wells located on Well Pad E are shown in Figure 1 of the attached 
program. 

If you have any questions regarding the attached program, 
please give me a call. 

Sincerely, 
PUNA GEOTHERMAL VENTURE 

?~~A~~----
william J. -:;r,;l~w 
Field Manager 

cc: Butch Clark 
Zvi Reiss 
Maurice Richard 
Terry Crowson 

attachment: KS-3 Drilling Program 
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·Puna Geothermal Venture Update: September 15, 1990 

PUNA GEOTHERMAL VENTURE 
DRILLING:::_pROGRAM -

ERODUCTroN-WELL KS-3 

WELL DATA: 

Location: Wellp?d E (See Figure 1) 

lJatum: Appro~imately 650 1 _above MSL-

Projected Depth: 7;400 feet TVD 

We~l Type: Development Well 

Objective: Fractured Basalt 

Well Completion: See Figure 4 

GEOLOGY: 

FORMATION .DEPTH 

·Alluvium Surf-150 1 

Sub-aerial Basalt 150 1 - 1300 1 

Water Table 560 I -. 600 I 

Submarine Basalt 1300 1 TD 

LITHOLOGY 

Alternating layers of 
silt, clay, 
and unsorted basalt 
gravel. 

Dense basalt with 
alternating layers of 
vent tubes. Severe lost 
circulation from 300 1 to 
1000 I • 

Depth of sea level. 

_ . ..Dense basalt with _ 
alternating layers and 

-volcanLc ash. Lost 
circul~tion below 4300 1 • 

= 
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Puna ·Geothermal Venture Update: September 15, 1990 

CONDUCTOR PIP a- AND CE!.-I.AR: 

-~ Thirty-inch ( 30!') A53 Schedule 40 (~.a75" wal:l) Grade A or B will 
bef"-set in a 3.6" hole that was dril-led by a dry hole auger_ rig te 
a~depth of 50' ~below ~round lev~l. The conductor is to be 
cemented in p-lace with a Type II portlani:i concrete cement placed 
down-the bac~side of the 30" conductor pipe. Order out 10 yds 3 
of ready-mix concrete (.57 W/C ratio, 3"- 4'' slump, 4%- 5% air, 
1" -maximum aggregate si.ze). 

An-18" rathole will~ be drilled to rig's dimensions by the same 
.auger rig. Se~ cont-ractor's rig specification_s for the rathol·e 
dimensions. Boot the rathole _with a 18'-si!c"tion of 13 3/8" 
casing. · A_mousehole is not :required. 

Fol-lowing the setting of the conductor pipe,· dig a 12 '· x 12' x 
11' earthen cellar ind constr~ct a reinforced concrete cellar 
according to civil contractor's design and·~specifications (Figure 
2). 

DRILLING - 26" HOLE: 

Rig up Parker #231 as shown in Figure 3. Followin_g rig_up of 
Parker -#231, weld -on 30" pitcher nipple or. W.llliam 30" rotating 
head. Spud in with 26" bit. Antkipate' losing total returns at 
150' below surface.- Continue drilling ahead on water,.aerated 
mud or foam without "returns. Reduce pump rate ·by 50% or· a rate . 
-sufficient enough to clear annulus and flush away drill cuttings. 
Run mud sweeps on at least every connection. Drill ahead with 
caution noting torque and drag; pick up and check for fill every 
10' to 15' or as often as hole conditions dictate. Drill to a 
depth of 650 1 • 

At this depth rig up bailer and bail continuously or as required 
to get a representative ground water sample. Collect samples and 
send to lab for analysis. Have state witness sampling procedure. 
Notify state 24 hours prior to taking samples. 

Res.ume drilling 26" hole on water, aerated mud, or-foam; Drill 
to a depth of 1000' to 1200', the casing point for 20" casing. 
At casing point sweep hole until no further fill is encountered. 
Short trip to drill collars to check for fill. 

pgl'\drlprog Page 2 
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Puna Geothermal Venture Update: September 15, 1990 

SURFACE CASING: 

Approximately 1200 1 of 20" 94# K.55'--BT&c- -casing -is . to be run and 
cemented in place. Float equipment-sholil~ consiliit of a single 
load carrying screw=in sleeve cement float shoe. Tgck Qr strap 
weld-on the ~oat shoe. Centrali~a-the Qasing with three 
centralizers - one _in the middle of tne- fil:'!:rt- joint I one.. on the 
th_ird-collar and one on th_e fifth~ollar. -=Run casing while 

·:filling on every second jo_int. 

Set casing in slips. Make up screw-in tool on drill pipe. Run 
in hole with drill_pipe for inner·string cement job. Screw into­
float shoe.· Test cement lines to 1200 psi prior to cementing. 
Establish rate through inner string. Anticipate cementing 
without returns. Maximum cementing-pressure 1200.psi. 

Cement 20" ca.sing through drill pipe with 1900 sacks (3010 ft 3) 
of type II +~40% silica flour + 2% calcium chloride + .65% CFR-3. 
Excess is_ caiculated at 100%.- Reciprocate casing 10 1 ·- 15 1 

through out job. Cut displacement 10bbls short. Release from 
float shoe. All-ow cement to U-tube inside of casing. Cement 
slurry should be m~xed and pumped at a rate of 5 bpm. Trip out 
with inner string drill pipe leaving cement ·on top of float shoe. 
Hookup elevators to top of casing. Pull 80% of string weight and 
hold. · · 

Wait on cement for .12 hours. Have at least 200 yds 3 of sand, 
gravel, and/or volcanic cinders. 

Pick up and run 1" tubing down ba-cks.ide• of -20" casing._ Tag fill. 
Mix and pump type II cement + 40% silica flour + 2% calcium 
chloride + . 65% CF.!t-3. Circulate to surface. - Pull tubing and 
wash shield laying down. Wait on cement for 12 hours. Should 
the cement settle, top out with batched ready-mix poured down the 
backside of the 20" casing. Ready-mix can be accelerated with 2% 
by weight of calcium chloride. Wait on cement for 12 hours. 

Release weight on casing. 

BLOWOUT PREVENTION EQUIPMENT- 17 1/2" HOLE (Figure 5): 

C~t off casing and weld on 20" - 2M slip on RTJ flange; Weld on 
two opposing 2" - 2M or 3-" ·- 2M weld neck flanges- for side -outlet 
below flange. Valve the outlets with a 2" x 6" standard nipple 
and a 2" x 2M ball valve or 3-.._- 2M RT_J gatg valye. 

_Blowout prevention equipment to drill a 17 1-/2"- ho.l,e should 

pgv\drlprog Page 3 
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• 
Puna Geothermal Venture Update: September 15, 1990 

consist of one 21-1/4" - 2M MSP .Hydril Type Ann_ular Preventer. 
Nipple up-annular preventer to 40" --2M flange. Run 2" or 3" 
diverter line from wing valve ~outletS- on casing to choke manifold 
and then to reserve pit. Stake~nd aopble-line. 

Annular BOP to be ......tested prior _;tO dz:.:i,l.ling our- the 20" shoe .:t:Q. a 
PTessure of 60Qpsi. Hold test for 30 mlnutes. Notify 

__ appropriate __ state regule1tory ageRCies 2"4-hours prior to t~st_ing~ 

Should the well at-anytime begin-to flow, the 2"/3" divert line 
should be. opened prior -to closing in-the annular preventer. The 
well should be allowed to flow ·to the pit until enough weighted 
mud can be mixed to kill the flow. 

The annular preventer should be funct_ion tested daily. Test 
should be noted in the IADC tour report as well as in the morning 
report. 

_DRILLING 17. 1/2" HOLE: 

- Drill out from underneath the "20" surface-casing on pre-treated 
mud with a 17 1/2" mill tooth bit and slick bottomhole assembly. 
Dull bit and.(rip for insert type bit and recommended bottomhole 
assembly. 

Should lost circulation persist. Loss interval(s) should-be 
cemented. Mud-sweeps with 40-50% (50 JbZbbl) of LCM may be 
attemp"ted·but should not be conti1;1ued if.returns ar~ not regained 
after two sweeps. 

The 1 i 1/2" hole is to be -drilled to a depth of 2200' where 13 3/8" casing is to 
run. At casing point, circulate bottoms up and short trip to the collars. 
Trip back to bottom and check for fill. Note torque and drag. Circulate 
bottoms up and trip out to run pipe; 

INTERMEDIATE CASING: 

Approximately 2200' of 13 3/8" 61# K55 NEW VAM casing is to be run and 
cemented in place in a single stage. The float equipment should consist of a 
cement guide shoe, a single shoe joint followed by a loa·d carrying screw-in 

- sleeve float collar. Weld a·nd strap the float equipment and the bottom three 
joints. Centralize the_casing with three centralizers- one midway up the 
shoe joint, a second on the third_ collar and a third centralizer on the fifth 
collar. Fill casJ.ng on every second joint.- - -- - - - -

Land casing one to three feet off bottom. Set casing in slips and make up-

pgv\dl'lprog Page 4 
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Puna Geothermal Venture . Update: September 15, 1990 

screw-in stinger on drill pipe. Run inner string drill pip_e and screw into 
float collar. -Circulate casing as required for hole conditioning. Full 
returns should be obtained before commencing~ the cement .job. Pressure test 
cement lines to 2000 psi prior to cemen.ting. M"aximum cementing pressure 
2000 psi. ---=- · · 

Cein-ent"with 100 bbls_of water followed by UJ 10 bb"ls- of cac12 water, (2) 40 _ 
l:ll:l~s Qf Super Flush and (3) 10_bbls of water. Mix-and pump 1955 sacks ~090 

-=-ft ) of--type n cement + 40% silica flour + .65% CFR-3. If losses are ..: 
. _encountered below the 20" casing shoe, i-to may be advisable to cement the 13 
-3/8" string with a light weight spherlite cement.. slu-rry tailed by- 200 sacks of 
type II slurry. Pump 60% excess. Cut cement short if cement returns are 
obtained at the surface. Reciprocate casing 30' throughout job. Displace 
cement slurry with water, Bump drill pipe plug before releasing from float 
~ollar. Cement slurry should be mixed and pumped at a rate of 5 - 6 bpm. 
Trip ·out with inner ~tring drill pipe. Hookup-elevators to top of casing. 
Pull 80% of string weight and hold. Wait on cement for 12 hours. Release 
weight on casj~g. 

BLOWOUT PREVENTION EQUIPMENT:... 12 1/4" HOLE (Figure 6): 

Blowout prevention equipment to" drill a 12-1/4" hole should consist of 13 
o/8" - 3M x 13 5/8" - 5M DSA, 13 5/8" - 5M DG ram preventers and a 13 5/8" - 5M 
Hydril annular preventer. (See Figure 6). Lay 2" kill line .. Test blind rams 
to 1000 psi. Make up 12 1/4" mill tooth bit and slick bottom hole assembly. 
Trip in to top of cement. Test- pipe rams to 1000 psi. Close annular 
preventer and pressure test to 600 (as per regs) psi. Notify appropriate 
state regulatory agency 24 hours prior to testing. 

Pipe rams _should be function tested daily_and on trips. All BOP tests are to 
be recorded in the IADC tour report and noted on morning report. 

DRILLING 12 1/4" HOLE: 

Pre-treat mud with soda ash prior to drilling out shoe joint. Drill out the 
shoe joint with a 12 1/4" mill tooth bit and slick bottomhole assembly. 
Conduct leak-off test by pressuring wellhead to 1250 psi with 8.8#/gal mud in 
hole (equivalent to 11#/gal cement column). Trip for bit change and 
recommended bottomhole assembly. 

Continue drilling ahead on mud to casing point at 3900'. Should any losses be 
encountered while drilling, heal the loss zones as described in the 17 1/2" 
section of hole before drilling deeper. Previous wells drilled through.this 
section have not reportE~.d any_ mud· loss. 

pgv\drlprog Page 5 
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Puna Geothermal Venture Update: September 15, 1990 

PRODUCTION CASING: 

Approximately 3900' of 9 5/8" 47# C90 NEW-VAM casing is to be run and 
cemented in a single stage. Land casing:"three -{o_ foul'" feat off bottom. Float 

- - equipment for the 9 5/~ casing will corisist of float shoe and_a single shoe 
- joint-followed cbY a floaLcollar. -

T)l,ead-lock the float equipmen,_t and the-oottom th-ree joints. centraliz~ the 
easing as determined by cementer's maximum ·stand-off computer prC)gram. Fill 

-c.asing on every-5th joint. Pressure test cement lines to 2200 psi. Maximum 
cementing pressure limit is to-be 2200 psi. - - -

· Close annular preventer to divert returns through 2" casing head valve, if 
required to maintain cement pump pressure. Circulate casing bottoms up. 
Cement with 100 bbls water followed by (1) io bblsof CAC12 ; (2) 40 bbls of­
Super Flush and (3) 10 bbls of water spacer.- Cement casing with 540 sacks 
(2020 f~) of typ_e II cement + 40% silica flour + 50 lb/sk of spherulite + 4% 
gel + 1.25% CFR.-3 + 1.5% HALAD 22A. Excess is calculated at 60%. Do not over 
displace; ~eciprocate casing 10'_ '-- 15' throughout job if annular preventer is 
not closed. Mix and pump at a rate of 5 - 6 bpm. Displace with water. Hang 
casing in slips.- After plug is bumped immediately unbolt and raise BOPS at 
casing-head flange. Drain casing -head and set 9 5/8" casing alignment bowl. 
Wait on cement for 12 -hours. After woe,- cut off the 9· 5/8" casing. Dress 
casing 8" above casing head flange with 27 1/2a chamfer. Nipple up 13 5/8" -
3M x 10"- 3M Type- S_WKM Expansion Spool with packing sleeve. -

In the event that loss. of circulation is encountered while drilling the 12 
1/4" hole or the formation leakoff pressure is below 1250 psi (se_e leak...:off 
test above) the 9 5/8" casing will be run as a liner .and tie back according to 
the following procedure. 

Pick-up 1950' 9 5/8" 47# C-90, NEW VAM with float shoe, single shoe joint and 
- float collar. 

Thread lock float equipment and bottom three joints. Pick-up Hyflo 9 5/8" x 
13 3/8" L-:80 liner hanger with Brown type 6' extension, 9 5/8" setting sleeve 
and landing collar. 

Pick-up 1980' of 5" drill pipe. Trip in hole and circulate liner with mud. Set 
liner hanger. Sting out of liner and sting back in. Circulate preflush as 
above. Cement with 790 ft3 type II cement + 40% silica flow & 50 lb/sk 
Spherulite + 4% gel + 1.25% CFR-3 + 1.5% HALAD-22. Excess is calculated at 
30%. 

Sting out of liner hanger .. Pulll stand up and reverse circulate excess -­
cement out of hole. Wait on cement 8-hours. 
Run in hole with 12-1/4" tooth bit and drill out cement to top of liner hanger. 
P1,1ll out of hole and. run in hole with 10.563" niill and drilf collars. Clean-o].it 
_to top of liner hanger. _Pressure test to 1000 psi. 
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Puna Geothermal Venture Update: September 15, 1990 

Displace hole with air and foam. Pick:-up 1970' 9 5/8", 47#, C-90, new VAM 
with float collar 1 joint from bottom .. Sting ·into tbp of liner hanger and open 
ports. Cement to surface with-790 ft3--type-U cement--+ 40% silica flour 2% gel 
+ 0.65% CFR-3. Maintain cement weigh:t-:ef >16;2 lb/gal. Excess is calculated at 
30%. ~ - - . 

Displace with wateJ:'. After plug is bumpeaTmmediately unbolt and raise-BOPs 
__ at casing heag flange. Drain casing -head and set- 9 5/8" casing alignment 

bowl.- Wait un cement 12 hours. After. WOG, cut oU 9 5/8" casing. Dress .Casing 
above casing-head with 27 1/2 deg. chamfer. Nipple-up 13 5/8" --3M x 10".:. 3M 
typeS -
WKM Expansion Spopl with packing sleeve. -

BLOWOUT PREVENTION EQUIPMENT 8 1/2" HOLE (Figure 7): 

Blowout prevention equipment to drill the 8 1/2" section of hole should 
consist of a -10" - 3M WKM gate valve, 10" - 3M x 12"- 5M DSA or cross-over 
spool, 12" -- SM SG ram preventer, 12" - 5M diverter spool (banjo box), 12" - 5M ~ 
DG ~:am preventers, 12" .- 5M annular preventer, 12" - 5M x 30" - 300 ANSI 

_ crossover SJ;!001 followed by a 30" William!;i_ rotating head. 

- Blank off 8" outlet on banjo box with 8" - 5M blind flange. Pressure test 
blind rams to 1000 psi. Make up 8 1/2" mill tooth bit with slick bottomhole 
assembly and trip into top of cement. Test .upper and lower. set of pipe rams 
to 1000 psi. Next close annular preventer a-nd test to 600 psi. Notify 
appropriate state regulatory agencies 24 hours prior to testing. 

The-annular preventer and pipe rams should be functioned tested daily. 
Function test blind rams on trips. Note BOP tests in the IADC tour report as 
well as In the daily morning report. -

DRILLING 8 1/2" HOLE: 

Drill out from underneath the 9 5/8" casing on water with an 8 1/2" mill 
tooth bit and slick bottomhole assembly. Drill to 4100' with mud before 
tripping for a mud motor and directional tools. Build hole angle at a rate of 
2° /100' on a course direction that is TBA. The hole will be displaced 865' at a 
7400' TVD. 

Ream out the motor run with an 8 1/2" BHA that is packed with IBS's. After the 
proper amount of angle and direction has been obtained, trip for angle 
building or arigle holding assembly as needed. Displace to storage tanks and 
continue drilling ahead on· water. Losses can be combatted with LCM 
products. -

Should differential sticking occur, rig up-the air compressor with the 
degasser to free the stuck string. 

pgv\dJ•lPl'og Page 7 
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At 7400' TVD circulate out mud with fresh water. cTrip-out of hole and rig up 
injection-test. If test is successful, run -production liner. - - -- -- ~ 

-PRODUCTION LINER: __ 

Trip in hole_ with slick BHA and cheek-for fil.l;-__:_If hole is opened, rjJ.n 
approximately 3792' of 7" 29# L80 B-l'&C casing slotted with 1/4" x 2" slOts on 
24 row pattern. Run-liner-with cement guide snoe on bottom. Make up casing 
on 7" x 9 .5/8" single slip cone type liner hanger. No float equipment or 

_centralizers are to be run. Hang liner at-3780'. Top three joints should l::le­
blank (no slots). Release from hanger and trip out laying down. 

-
If mud is in the hole, pick up 3 1/2" drill pipe and run to bottom. Displace 
hole with water. _Trip out of hole laying dowh 3 1/2" pipe._ Trip in with 
remainder ()f 5" drill pipe. Trip out laying down._ 

Nippl~ down BOP and install final wellhead 1Figure 8). 

MUD PROGRAM: 

Mud System: Water 

Mud $ystem: Low solids non-dispersed: Mud up with 15 - 20 lb/bbl 
of bentonite and 0.5 lb/bbl of caustic. Lo-Sol can be· 
used to extend the yield of bentonite while 
selectively flocculating low yield native solids. 

Mud Weight: 8.8 - 9.0 ppg. Run solids control equipment 

Viscosity: 38 - 42 sec/qt 

Water Loss! 15 cc/30 sec 

Total Hardness: Maintain hardness below 150 ppm with soda ash 

Filtrate: No Control_ 

. pH: Maintain pH of 9.5 ~ 10.5_ for_ H~S 

·comments: Mud losses_- may be encountered below·the casing shoe. 
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Mud-system: 

-MUd Weight: 

Viscosity: 

Water Loss: 

Losses below 13001 are not a~ticip~ted. 

_ _ Low solids non-dis·p-ersed_:_~c--

8.8-- 9.0 ppg.- Maintain weight as low as possible with-water 
- and mechanical solids control eq1lipment. Run contractor's 

desander and desilter. Dump shale tanks as required. 

38 - 42 sec/qt. Maintain viscosity with gel and caustic. 
Drispac_ata ratio of 8:1 may be used to increase viscosity 
if needed .. As mud temperature increases drispac will 
bec_9me less effective.- Alconiei' 120L, which is recommended, 
is an effective viscofier in the higher temperature ranges. 

15 cc/30 sec .or less. Strict wal:er loss control through the 
basalt is not required. However, lenses of clay may be 
encountered from time to time. While drilling with a mud 
motor, a water luss below 15 cc/30 sec is recommended . 

.Total Hardness: Keep hardness below 150 ppm with soda ash. 

pH: 9.5 - 10.5. Maintain with caustic soda 

Comments: Loss of circulation is not anticipated through this 
interval of hole. Should m,inor losses occur they.can 
be treated with LC!1 fiber products. For _total loss of 
returns a cement squeeze is- recommended. 

8 1/2" Hole -· --· - - --. ---- ·--

Mud System: Low solids, non-dispersed. 
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-DEVIATION: 

- -

INTERVAL MAXIMUM MAX!MUM.._--DOGLEG MAXIMUM DOGLEG 
DEVIATION - ~ 

- ---..__ 

- ()!_ ~-500' - --:wo• -- -~ l:Q - 1° /lQQI -
. ---

- -
- _500'- 1000' 2501 ·- - 10 -- 1° /100' -

-
lOOP' - 2000' -250' - 2D -1° /lQQI - -

-
-20001 - 3000'- 250' 30 - 1°/1001 

·-

3000' - 4000' 2501 . 40 1°/lOQ' 

4000' - 7400' 100''--200' As required by 4°/1001 

- -target 
-

KOP will be 150-feet below the 13 3/8" casing shoe.---The bottomhole target 
along with the directional pJan will be supplied before the well spuds. 

--

Take advantage of-bit trips to run a survey. Report accurately the actual 
in&trument depth of the:- survey along with the corr.ected course direction. 

BOTTOMHOL!;: ASSEMBLY: 

26" Hole --------- ---

Holding Assembly: 

- 26" Bit 
Rubber Sleeve Stabilizer 
10" Monel Drill Collar 
Rubber Sleeves Stabilizer 
2 - 10" Drill Collars 
10 - 8" Drill Collars 

Holding Assembly: 

17 1/2" Bit 
17 1/2" Integral Blade Stabi~izer (IBS) 

or 
17 1/2" 3-point Roller Reamer 
10" ~onel Drill Collar-
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Puna Geothermal Venture 

. 17 1/2" Integral Blade Stabilizer 
1 - 10" Drill Collars . 

- 17 1/2" Integral· Blade Stabilizer 
--to - 8" Drill Collars 

-
]._~!fol~-

HoldingCAssembly: 

-.12 1/4'"'Bit _ 
-- 12 1/4" 3-]2oint Roller Reamer 

8" Monel Drill Collar 
12 1/4" Integral Blade Stabilizer 
11 - 8" Drill Collars · 
7 B/4" Drilling Jars 
6 - Heavy Weight Pipe 

Building Assembly: 
8 1/2 " Bit _ _ 

1 

• 
Update:. September 15. 1990 

8 1/2" 3-point Roller Reamer: {UG IBS may be more desirable depending upon 
angle and course direction} 

6 1/2" Monel Drill Collar 
11 - 6 1/2" Drill Collars 
7 3/4" Drilling Jars 
6 - Heavy Weight Pipe 

Holding Assembly: 

8 1/2" Bit 
8 1/2" 3-point Roller Reamer 
6~" Monel Drill Collar 
8~" 3-point Roller Reamer 
l - 6~" Drill Collar 
8~" Integ:!:'c.l Blade Stabilizer 
16 - 6~" Drill Collars 
6 3/4" Drilling Jars 
6 - Heavy Weight Pipe 

SAMPLES: 

Collect drill cuttings CIS_ f_9llows: 

- 26" Hole every 30' 

pgv\drlprog Page 11 
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• 
Puna Geothermal Venture Update: September 15, 1990 

- 17 1/2" Hole every 30' 
- 12 1/4" Hole every 10' 
- 8 1/2" Hole every 10' 

-.c_ 

Formation- s-amples_are to be_.caught a§l____!l.bove or as diz:~cted by Ormat - -
re~sentative. Samples to -be collected by mud loggers Toranalysis. -- ·--- -- --

--

pgv\drlprog Page 12 
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Puna GeotlJermal Venture Update: September 15. 1990 

1. 

2. 

3. 

- 4. 

!). 

6. 

7. 

8. -

9. 

. 10. 

11. 

12. 

SUMMARY OF DRILLING ·PROCEDURE •. 

Co!lstruct location. Move in dryhole digger and ddll conductor hole. 
·---set 50' of 30" conductor pipe. Concrete in with 10 y-ards·orready mix. 

Civil contractor_ to dig and construct cellar 12' x 12~ x-._1'. -:.-.:..-
-- -

Mov~ in and rig_ up Parker -#231. Spud in well with 26'' bit. Drill to a 
.depth of lZQO'. Anticipate upon losing complete returns -as shallow as 
HiO'. - -

At 650', rig up bailer and bail well until clean. Collect a 
representative sample of ground water. State of Hawaii should witness 

0 
sampling procedure. Notify 24 hours prior to sampling. 

Resume drilling. Drill to a depth of 1200'. Run 20" 94# K55 BT&c-casing. 
. cement with 1900 sacks (3010 ft3 of Type II Hawaii cemen·f+<iO% silica 
flour + 2% cac12 + .65% CFR-3. Cement calculated at 100% excess. woe. 

Cut off casing and weld on casing head flange. Nipple up 21J('1 annular 
hydril. Test BOP -to 600 psi. - -

Drill out from underneath the 20" casing with a 17 1/2" bit. Drill to a 
depth of 2200'. Some mud losses may occur from 1000' to 1300'. Combat 
losses with LCM products. 

At 2200' run 13 3/8" 61# K55 NEW VAM casing. Cement casing with 1955-
-sacks (3090 ft3/sk) of Type II portland+ 40% silica flour.+- .65% CFR-3. 
woe - - -

Cut off 1-3 3/8" casing and weld on casing head flange. Nipple up BOP 
-stack. Test rams to 1000 psi and hydril to 500 psi. 

Drill out from underneath the 13 3/8" casing to a depth of 3900'. 
Maintain hole as straight as possible. At 3900' prepare to run 9 5/8" 
casing. 

Run 3900' of 9 5/8" 47# C90 NEW VAM casing. Cement with 540 sacks (2020 
ft3/sk of Type II portland + 40% silica flour + 50 lb/sk of spherlite +. 
4% gel + 1.25% CFR-3 + HALAD 22A. WOC. 

Nipple up BOP stack. Test rams to 1000 psi and annular hydril to 600-
psi. Nipple up flow line, mud-gas separator and rotating head. 

Drill ahead in the 8~" hole with mud--a depth of 4100'. At 4100', pick up 
mud motor and directional tools. Kick well off-at 2" /100' toward 
bottomhole target. Displace -h-ole 865' in a TBA_course directio_n_ to a_ 

pgv\drlprog Page 13 



• 
Puna Geothermal Ventuz·e Update: September 15, 1990 

depth of 74001 TVD. Drill to a total depth of 7400' on water. Mud _up if 
hole begins to get tight or develops drag. After doing directional 
work, cut mud back to clear water. Continue building angle with BHA 
andl'9r lock in angle with recommended BHA. -

- -'!i.':.--

13. _At 7400~aisplace mud with_.water andJoun injection :t;_e_st: 

14. Run 3792' ofT' 29# LSO BT&C _slotted casing: liner. Hangliner-otf at 
3780'. Top three jo.ints are to be-left blank. 

_ 15. Pick- up 38501
- of 3~" drilling pipe + 3150' of 5~" drilling pipe. Run in 

.hole, clean out_to BTM, circulate hole with clean water, and come out 
laying down drill pipe. · · 

16. Lay down 5" drill pipe. If mud is in the hole pick up 3~" drill pipe. 
:I'rip to bottom. Displace any mud_ that is in the hole. -

- 17. Tear out and move rig., N~pple up wellhead assembly. 

pgv\drlprog Page 14 



Puna Geothermal Venture 

- 20" 94# K55- BTtW: 

= 
--

13 3/8" 61# K55 NEW VAM: 

9 5/8" 47# C90 NEW VAM: 

Update: September ·15, 1990 

CASING AND CEMENT SUMMARY 

Surface - 1200' 
-~ 

3010 ft3{lloo sacks) of T¥pe IIpoxtland­
cement :t 40% silica flour + 40% -silica-: -
flQur + 2% CaCl2 j- .65% CFR-3 -

calculated- Excess: 100% 
_Slurry Weight- 15.7 Pfp · 
Slurry Yield - 1.58 ft /sk 

Surface - 2200' 

3090 ft3 - (1955 sacks) of Type II portland 
cement + 40% silica flour + .65% CFR-3 

Calculated Excess: 60% 
s~urry Weight- 15.7 P:f.g 
Slurry :Jield - 1.58 ft /sk 

Surface ~ 3900' 

2020 ft3 (540 sacks) of Type II portland 
cement + 50 lb/sk of spherlite + 4% gel + 
1.25% CFR-3 + 1.5% HALAD - 22A 

Calculated Excess: 60% 
Slurry \;<eight- 11 pp~ 
Slurry Yield~ 3.72 ft /sk 

7" 29# LSO BT&C Casing Liner 3780' - 7400' TVD 

pgv\drlprog 

slotted with 1/4" x 2" slots on 24 row 
pattern, top three joints blank. 
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EQUIPMENT LIST 

ITEM HEIGHT (FT) 

1. GEOLOGIST TRAILER ....•.......... 14.0 
2. DIRECTIONAL SERV1CES..... ..... . 1 2.0 
3. AIR SER\IICES . ..................... 12.0 
4. TOOL PUSHER...................... 1 2.0 
5. ·ORIWNG SUPERINTENDENT. ..... 14.0 
6. MUD SERVICES ..................... 12.0 
7. MUD LOGGER ...................... 12.0 
B. DRILL RIG ........................... 168.0 
9. WATER TANK\ FUEL TANK ........ 20,0 

10. SCR HOUSE ....................... 10.5 
11. 'GENERATOR 11. ................... 10.7 
12. GENERATOR #2.., .................. 10.7 
1J. MUD HOUSE........................ 9.4 
14. MUD PUMP /;1. ...... , ............ 10.5 
15. MUD PUI.AP 2. .................... 10.5 
16. MUD TANK 1..................... 4.4 
17. MUD TANK 2. .................... 4.4 
16. RESERVE PrT ....................... -10.0 
19. PIPE RACKS (2)............. .... .. 6. 7 
20. CATWAU( , ............ , ....... , .. . . . 4,4 
21. AIR COMPRESSOR~ ............... 20.0 
22. F"RAC TANKS (4) .................. H.O 
2J. MUD COOLER ...................... 24,1 
24. CAUSTIC TANK. .................... 14.0 
25. DEGASSER . ...... : .................. 20.0 
26. PERIMETER FENCE................ 7.0 
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JOHN WAIHEE 

GOVERNOR Of H.lW.ltl 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

P. 0. BOX 621 

HONOLULU. HAWAll 96809 

REF:WL-MH 
GEOTHERMAL WELL DRILLING PERMIT 

Kapoho State 6 

TO: Puna Geothermal Venture 
101 Aupuni Street, Ste. 1014-B 
Hilo, HI 96720 

WILLIAM W. PATY, CHAIRPERSON 

BO.lRO OF L.lNO .lNO N.lTUR.lt RESO\JRCES 

OEPUTIES 

KElHl W. AHUE 
MANABU T AGOMORI 

RUSSELL N. FUKUMOTO 

AOUACtJL1URE DEVELOPMENT 
PROGRAM 

AQUATIC Al:SOURCES 
CONSERVATION AND 

ENVIRONMENTAL AffAIRS 
CONSERVATION AND 

RFSOUACES ENfORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 

Your application, dated April 6, 1990, for a permit to drill a geothermal well as 
follows, on lands located within the Kapoho Section of the Kilauea Lower East Rift 
Geothermal Resource Subzone and included in State of Hawaii, Department of Land and 
Natural Resources Mining Lease No. R-2 is approved: 

Well Designation: Kapoho State 6 
Location: TMK 1-4-01:02, Kapoho, Puna, Hawaii 
Leased to: Kapoho Land Partnership 
Subleased to: Puna Geothermal Venture 
Operator: AMOR Vlll Corporation 
Ground Elevation: 620 ft.+ 
Total Depth: 7,000 feet (maximum) 

You are hereby granted pennission to drill the geothermal well described above and 
in your application in accordance with the Department's Administrative Rules, Chapter 
13-183, and the following conditions: 

(1) All work shall be performed in accordance with the permission and terms of the 
occupier of the land, the Drilling and Completion Procedures submitted with you 
application, the Department's Administrative Rules (Chapters 13-183 and 13-184), 
and all other applicable Federal, State, and County laws, ordinances, rules and 
regulations; 

(2) The applicant, its successors and assigns, shall indemnify and hold the State of 
Hawaii harmless from and against any loss, liability, claim or demand for property 
damage, personal injury and death arising out of any act or omission of the 
applicant, assigns, officers, employees, contractors and agents under this permit or 
relating to or connected with the granting of tlus permit; 



GEOTHERMAL WELL DRILLING PERMIT 
Kapoho State 6 
Page 2 

(3) The applicant shall observe and comply with all valid requirements of County, 
State, and Federal authorities, and regulations pertaining to the lands and 
permittee's operations including, but not limited to, all water and air pollution 
control laws, and those relating to the environment; 

(4) The applicant shall secure the approval and issuance of a County Geothermal 
Resource Permit (GRP) from the Planning Commission prior to commencement of 
drilling activities; 

(5) If there are any contemplated changes in the proposed drilling program, the 
applicant shall obtain the Chairperson's approval prior to the execution of any such 
contemplated changes of work; 

(6) The applicant shall ftle with the Chairperson prior to the start of the permitted 
activity, a signed and completed certificate of liability insurance as required under 
the Department's Administrative Rules, Section 13-1~35; 

~ 

(7) The well shall be located more than 100 feet from the outer boundary of the parcel 
of land on which the well is situated, or more than 100 feet from a public road, 
street, or highway dedicated prior to the commencement of drilling unless modified 
by the Chairperson upon request; 

(8) When drilling has reached a depth of not more than SO feet below sea level, the 
Department's representative shall be notified with reasonable time allowed for travel 
to the site, to witness the sampling of a representative groundwater sample and the 
measurement of the static water level. Applicant shall have the sample analyzed by 
an independent laboratory and the results submitted to the Department completion 
of the analysis; ~0"' 

(9) All Blowout-Prevention Equipment (BOPE) and cemented casing strings, shall be 
pressure tested before commencing any other operations on the well. Test 
pressures shall not be less than 600 pounds per square inch nor greater than 1,500 
pounds per square inch, and shall be applied for a period of thirty minutes. 

(10) Prior to the start of drilling, applicant shall submit to the Chairperson the 
location of the bottomhole target and direction of the proposed deviation; 

(11) The drilling permit shall be valid for a period of one year from the date of 
issuance; 

\ 



GEOTHERMAL WELL DRILLING PERMIT 
Kapoho State 6 
Page 3 

(12) The applicant shall submit to the Chairperson, the results of the exploration, all 
drilling and testing records, date of completion, down-hole directional survey of the 
well, and a survey of the well location and elevation above mean sea level by a 
Hawaii licensed surveyor within six months after completion of the well; 

(13) The applicant shall notify the Division of Water and Land Development, in writing, 
of the date of the start of work; 

(14) During use of the well for testing, monitoring, ami/or production purposes, the 
well and site shall be properly maintained until the well is plugged and abandoned 
in accordance with our Department's Administrative Rules, Chapter 13-183; 

(15) The site shall be restored as near as possible to their original condition after 
operations are completed. 

JUN I 3 1990 

Date of Permit 

cc: Land Board Members 
Hawaii County Planning Dept. 
DBED 
Department of Health 
OEQC 

Mu/;g-
WJLLIAM W. PATI, Chairp;tn 
Board of Land and Natural 

{; 



April 6, ~990 
Reference No. 90~3~.0~~ 

Mr. William Paty 
Chairman 

\2 t,' 3 ·, .:;, ~1 . .., :"\ ·' t; \1 \.J ..., 
;,;\) l-\1 i• 

' ~ l 

7 N~\\};t;i\~ ~-;~-)·~~=~~LES 
" sT Me u;: Hl•'will 

Board of Land and Natural Resources 
Kalanimoku Building, Room ~30 
~~5~ Punchbowl Street 
Honolulu, Hawaii 968~3 

,"i' 

' ,. 
• •.•. ,1 

Subject: Application for Permit to Drill Geothermal Well Kapoho 
State 6 - State Geothermal Mining Lease R-2 

Dear Mr. Paty: _ 

In accordance with the Department of Land and Natural Resources 
Administrative Rules, Title ~3, Chapter ~83-65, Puna Geothermal 
Venture (PGV) hereby submits the enclosed application for a 
permit to drill geothermal well Kapoho State 6. Also enclosed is 
our check number ~77 in the amount of $~00.00 for the filing fees 
for this application. Kapoho State 6 will be drilled from the 
proposed wellpad E of the PGV Project, as approved in the Plan of 
Operation on March ~0, ~989 by the Board of Land and Natural 
Resources. 

Your timely consideration and approval of this application would 
be greatly appreciated. Please do not hesitate to contact this 
office if you have any questions or desire any additional 
information regarding this application. 

rice- A'- Richard 
ional Development Manager 

Enclosures 

PUNA GEOTHERMAL VENTURE 
0 101 Aupuni Street Suite 1014-B, Hilo, Hawaii 96720 • 
0 610 East Glendale Ave., Sparks, Nevada 89431-5811 • 

Telephone (808)961-2184 
Telephone (702) 356-9111 

• 
• 

Facsimile {808)961-3531 
Facsimile (702) 356-9125 



APPLICATION FOR PERMIT TO DRILL PROPOSED GEOTHERMAL WELL 

KAPOHO STATE 6 ON RESERVED LANDS, KAPOHO, PUNA, HAWAII 

Complying with Department of Land and Natural Resources (DLNR) Administrative 

Rule, Title 13, Chapter 183, Subchapter 65, Puna Geothermal Venture (PGV) herewith 

makes application for Permit to Drill for approval by the Hawaii Board of Land and 

Natural Resources. 

1. Applicant: 

Puna Geothermal Venture 
101 Aupuni Street 
Suite 1014-B 
Hilo, Hawaii 96720 
(808)961-2184 

Owner of Mining Rights: 

Kapoho Land Partnership 

Land Owner: 

PUN~ GEOTHERMAL /VJ:?NTURE 
. . . , : ' ! 

By:,, , ; , : 
Maurice A. Richard . .~ ' 

-· Hawaii \Regional Development Manager 
Puna Geothermal Venture 

Kapoho Land and Development Company, Limited 

2. Proposed well designation: Kapoho State 6 (KS-6) off Wellpad E. 



Application for Permit to Drill 
Kapoho State 6 
April 6, 1990 

3. The enclosed tax key map, Atlachment I, designates the approximate location of 

the drillsite for KS-6 off Wellpad E located on Slate Geothermal Mining Lease 

R-2. The elevation at Wellpad E is approximately 620 feet above mean sea level. 

A survey of the wellpad for the PGV project is enclosed as Atlachment II. 

4. The proposed PGV Project geothermal well KS-6 has been designed to maximize 

the possibility of intersecting, below approximately 4,000 feet, near-vertical 

fractures which are generally aligned along the axis of the Lower East Rift Zone 

(LERZ) and which carry geothermal fluids for the purpose of providing 

geothermal resources to power the PGV Project power plant, previously approved 

in the Plan of Operation approved March 10, 1989, by the Board of Land and 

Natural Resources. 

5. A detailed Well Drilling and Completion Program, a Drillsite Plan, and a 

Vertical Section of the Well for the KS-6 well are contained in Atlachment Ill. 

6. A multi-well drilling bond ($25,000) has previously been filed with the Slate of 

Hawaii. 

90130.0ll 2 



Application for Permit to Drill 
Kapoho State 6 
April 6, 1990 

7. Puna Geothermal Venture agrees to perform such drilling as outlined in this 

application and agrees to maintain the well in accordance with Title 13, Chapter 

183, State of Hawaii, and all Federal and County geothermal regulations. 

90130.011 3 
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PUNA GEO fHEilMAL VEN lUliE 
DRILLINli PROGf<AM 

PRODUCTION WELL KS-6 

WELL DATA: 

Location: Wellpad E (See Figure 1) 

llatum: ApproxirTLately 6S0' above MSL 

Projected Depth: 7,000 feet fVO 

Well Type: Development Well 

Objective: Fractured Basalt 

Well Completion: See Figure 4 

GEOLOGY: 

FORMATION DEPTH 

Alluvium Surf-1S0' 

Sub-aerial Basalt 150'- 1300' 

l.Jatet· Table 560'- 600' 

Submarine Basalt 1300' - TD 

Lil HOLOGY 

Al ter·nating layet·s of 
silt. clay. 
ar1d urJsot·ted basalt 
qt~avel. 

Dense basalt wil.l1 
alternating 
vent tubes. 
circulation 
1000' . 

lay0rs of 
S0V(~t·e lost 

frorn 300' to 

Depth of sea level. 

Dense basalt wit~1 

alternating layers and 
volcar1ic ash. Lost 
cit·culatiotl below 4300' 



CONDUCTOR PIPE AND CELLAR: 

Thirty inch (30") A53 Schedule ~0 (.375" \Jall) Gt·ade I' ot· B will 
be set i n a 3 6 •• hole t h a t I...J as d r- i ll e U by a d r y h u 1. (~ au q e r· r· i g t: o 
a depth of 50' below ground level. Th~ conductor is to be 
cernented in place with a .l.ype II por·tlar1d cotlcr·ete cemer1t placed 
down the backside of the 30'' conductor pipe. or·det· out 1(1 yds3 
o f r· e a d y - rn i x c o n c r· e t e { • S 7 1-J j C r· a t .i o n • 3 " - 4 " s 1 urn p , j'l ~- -- S ~t 

air, 1 11 maximum aggregate size). 

An 1 8 11 rat h o 1 e '..J i 1 l be d r i 1 1 o d to r· i g ' s dime n •.:. i on s by the same 
auger rig. See contr·actor's rig speci·fications fot· ttre ratt1ole 
dirnen~~ion~-. Boot the r-atholG • .. Jj_th a 18 section of 13 3/B'' 
casinq. A mousetrole is r1ot roquir·ed. 

Follo•~Jinq the setting of the cor1ductor· pipe. dig a 1·2l x 12 1 >< 

11' earthen ~ellar ar1d corrstr·uct a reinforced concrete cell~r 
a c co r· d i n g to civil con t r· a c 1.:. o ,. 1 

·; d as i. f:J n .J n d <:. p e c i f i c d t ions ( F i tl u r· ""~ 

2) . 

DRILLING - 26" HOLE: 

Rig up Parker #231 as shown in Figure 3. Following rig up of 
P a r· k e t" tl 2 3 1 , we 1 d o 11 :3 0 11 p 5. t c he r 11 i p p 1 e o r· J..J .i 11 i a n1 :3 0 11 r· o t a t i n g 
head. Spud in '-·lith 26 1

' bit. Anticipate J.osinq total returns at 
150 1 bclo•,.J sur··face. Continue dr·illir1g ahead on ~.;ater·. aerated 
mud or foan1 witl1out returns. Reduce pump rate by 50% or a rate 
sufficient enoug/1 to clear· anr1ultJs and flusl1 away drill cuttings. 
Run mud sweeps 011 at least every connection. Drill ahead with 
caution noting torque and dr·ag; pick up and cl1eck for· fill ever·y 
1(3 1 to 15 1 or as often as hole conditions dictate. Ot·ill to a 
depth of 6S0 1

• 

At this depth rig up bailer and bail continuously or as required 
to get a t"epresentative gr·ound 1.Jater sample. Collect samples and 
send to lab for analysis. Have state witness sampling procedure. 
Notify state 24 hout·s pt·iot· to taking samples. 

Resume drilling 26 11 hole on water, aerated mud, or foam. Or·ill 
to a depth .Df 1000 1 

- casing point 1;or 20 11 casing. At casing 
point sweep hole until no fur·ther fill is encountered. Short 
trip to dt·ill collars to check for fill. 

SURFACE CASING: 

Approximately 1000' of 20" 94~ K55 BT&C casing is to be run and 
cemented in place. Float equipment sllOIJld consist of a single 
load car·rying screw-ir1 sleeve cement float shoe. Tack or strap 
weld on the float shoe. Centt·"ali ze the casing with three 

pgv\dt·lpt·oq Page .-, 
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centt·alizers - one in the middle of the fir·st joint, one on the 
third collar and one on the fifth collar. Run casing while 
filling 011 every second joint. 

Set casin~ irr slips. Make Lrp scr~w-in tool orr drill pipe. Rur1 
i n h o 1 e 1 .. J i t h d ~- i 1 1 p i p e 1: o r· i n n e ~- s t r· i n g c c· me n t j o b . S c r e ~~J i n to 
float shoe. Test cement lir1es to 1200 psi prior to cementing. 
Establish rate tl1r·ouqh ir111er str-ing. Ar1ticipate cementing 
without returns. Maximum cerner1ting pressure 1200 psi. 

Cement 2 0 11 cas i n g through d r i .l 1 p i p e u i t h 1 9 (~ 0 sacks ( 3 0 1 0 f t 3 ) 
o-f type I I + •1 0 ~t s i 1 i. c a f .lou r· + ?. S.:: c a 1 c i l! rn c h 1 o r· i de + . 6 S :::~ C F R- 3 . 
Excess is calculat~d at 100%. Rccipr·ocate c3sing 10 1 

- 15 1 

throtJg~r out job. Cut displacomer1t 10 bbls shot·t. Release from 
float <::. h o '3 • (\ 11 o 1.~ 1 c E.:· rn en t to U- tube i n '.:. .\ d c o f c a·::. in q . C t' mE~ n t 
slurr·y should be· mi;.-:ed and pumped at a r·ate of 5 bpm. Tr·ip out 
witl1 itltler- s~ring dr·ill pipe leavir1g cernent 011 top of float sl1oe. 
Hookup elevator<::> to top of cas.inq. Pull en·~-~ of te,trjnq weight and 
hold. 

1.-Ja it on 
g1·avel, 

cement 
and/or 

for 1.;~ hours. at: le,J~.t 200 yd':.:3 0 f sand, 
volca11ic cinde1·s. 

Pick up ar1d run 1 1
' tubing down backside of 2(3'' 

Mix and pump type II ceme11t + 40% silica flour· 
chloride + .65% CFR-3. Circulate to SLJI·face. 

casir1g. Tag fill. 
+ 2'?.; calcium 
Pull tubing and 

wasl1 shield layir1g down. Wait 011 cement for· 12 hour·s. Should 
the cement settle, top out with batched r·eady-mix poured down tl1e 
b a c k s i d €: o f t h e 2 0 " c a ~- i n g . R e a d y -- m .L-< c a n b e a c c e l e r· a t e d '·--' i t 11 2 ?.::; 

by weight of calciurn cl1loride. Wait on cement for· 12 hours. 

Release weight 011 casir1g. 

B l 0 l·J 0 U T PREVENT I 0 1·~ EQUIP I~ EN T - 1 7 1 /2 " H 0 l E ( F i g u t· e S ) : 

Cut off casing and weld on 20" - 2M slip on RTJ flange. Weld on 
two opposing 2" - 21··1 or 3" - 2M I..Jeld neck flanges for side outlet 
below flange. Valve the outlets with a 2" x 6" standard nipple 
and a 2" x 21·1 ball val'/e or 3" - 211 RTJ gate valve. 

Blowout prevention equipment to dt·ill a 17 1/2" hole should 
consist of one 21-1/4'' - 2t·1 ~1SP Hydr-il Type Annular~ Preventer. 
Nipple up annulat· preventer to 20' 1 

- 2t1 flange (see Figure 2). 
Run 2' 1 or 3' 1 diver-ter line from 1...Jing valve outlets on casing to 
choke mar1ifold and ther1 to reserve pit. Stake and hobble line. 

Annular BOP to be tested prior· to dr·illing out the 20' 1 shoe to a 
pressure of 600 psi. Hold test for 30 minutes. Notify 
appt·opriate state regulatory agencies 24 hours prior to testing. 

pgv\dt·lpr·og Page 3 



Should the well at anytime begin to flo~..J, the 2'' /3'' divert line 
should be opened prior to closing in the annular preventer. The 
well should be allowed to flow to the pit until enough weighted 
mud can ~~ mixed to kill the flow. 

The annular pr·evertter· shoLJld be fur·tction tested daily. l"est 
should be noted in the IAOC tour report as well as ir1 the mornir1g 
repor·t. 

DHILLINli 17 1/2" HOLE: 

or~i.l.l out ft~om under·neath th•::- 2n'' 
mud ~,Jith e1 17 1/2'' mill tooth bi1.: 
Dull bit and trip for insert type 
assembly. 

SLlr·face casing on pre-tr·eated 
ar1d slick bottornl1ole ass?rnbly. 
bit and r-ecommended bottornhule 

Should lost circulation pet·sist. Loss irtte,~val(s) ~.hould be 
cC>mented. 
attempted 

Mud sweeps with 40-50% (SO lb/bbl) of LCM may be 
but should not be continued if returr1s ar·e t1ot r·cgained 

after· two sweeps. 

The 17 1/2'' hole is to be dt~illt:>d to a dc.!pth of 2200' t.-..•hcr·e 13 
3 I a '1 cas i n g i s to ,- u n _ (\ t casing p o in t , c i r c u 1 a t e b o t tom·:; up and 
short trip to the collars. Trip back to bottom and check for 
1!ill. Note torque and dJ·ag. Cir-culate bottom·; up and t1·ip out 
to run pipe. 

INTERMEDIATE CASING: 

Appro><itnately 2200' of 13 3/8" 61H K55 NEL-J VAM casing is to be 
r·ur1 and cemer1ted in place i11 a sir1gle stage. The float equiprner·lt 
should cor1sist of a cement guide shoe~ a single shoe joint 
followed by a load carr·yitlg screw-in sleeve float collat·- Weld 
and str·ap the float equipment and the bottom tt1ree joir1ts. 
Centralize the casitlg witl1 tllr·ee centralizer-s - OJle midway up the 
shoe joir1t, a second on the third collar~ and a third centralizer 
011 t!1e fiftl1 collar. Fill casit1g on eve1·y second joint. 

Land casing one to three feet off bottom. Set casing in slips 
and make up screw-in stir1ger· on dr·ill pipe. Run inner string 
drill pipe and screw into float collar. Circulate casing as 
required for hole conditioning. Full returns sl1ould be obtained 
before commencing the cement job. Pressure test cement lines to 
2000 psi prior· to cemer1tir1g. Maximum cementir1g pr·essur·e 2000 
psi. 

Cement with 100 bbls of water followed by 
water, (2) 40 bbls of super Flush and (3) 

pgv\drlpt·og 

(1) 10 bbls of CaCl2 
10 bbls of water. Mix 



and pump 1955 sacks 
flour + .65% CFR-3. 

(3090 ft3) 
If losses 

of t~'pe II cement + ~0% silica 
are encountered below the 20" 

casing sl1oe, it may be advisabl12 to cement the 13 318'' string 
with a light weight spherlite cement slurry tailed by 200 sacks 
of type ii slur·r·y. Pump 60% excess. Cut cen1ent short if cement 
retur·ns are obtained at the surface. Reciprocate casing 30' 
tht·oughout job. Displace cement slurr·y with water. Bump dr·ill 
pipo plug before releasirtg fron1 flo~t collar·. Cement slurry 
should be mixed and pumped at a rate of 5 ·- 6 bpm. Tr·ip out with 
inner strin~ drill pipe. Hoo~up ela';ator·s to top of casing. 
Pull 80% of string weight ar1d l1old. Wait on cemetlt 1=or 12 l1ours. 
Release weight on casing. 

B L 0 f,J 0 U T P ll E '/ E IH I 0 I~ E Q U I P r1 E NT - 1 2 1 / q " H 0 L E ( F i g u ,. 9 G ) : 

Blo~.,.Jout pre\1 f!ntion equipment to dr·ill a 12-114'' hole should 
c o n s .i. s t o f 1 3~_ 5 I 8 " - 3 ~1 x 1 3 5 1 8 " - 5 I~ 0 S A ~ 1 3 5 I 3 " - ~) ~1 D G r am 
preventer·s and a 13 5/8'' - 5t•l l·:ydr·il c.nrruJ.ar pr·eventcr·. (See 
F i g u r· e 3 ) . Lay ::_ '' k i J. l l .i. n e . T e ·.:. t b l in d t· am s to 1 o 0 0 p s .i. • r·1 ,-=-j k e 
up 1 2 1 /4 " rn i 11 tooth b i t an c-1 s J. i c k bot torn 11 o 1 e ass em b 1 y . T r· i p 
in to top o t c em c n t . T e '0:. t pi p r] r· a rn s t. o 1 0 0 0 psi . C 1 o s· r_~ .1 n n u 1 a r· 
prcvertter ar1d pressure test to 600 (as p~r- regs) psi. Notify 
appropt·iate statG r·egulatot·y agcr1cy 24 hour·s pr·.i.or· to tastir1g. 

Pip~ r·ams s~tould be functior1 tested daily arrd on trj_ps. All BOP 
tests ar·e to be r·ecor·ded ir1 the IAIJC tout· r·epot·t and noted on 
morning repot·t. 

DRILLING 12 1/4" HOLE: 

Pre-treat mud with soda ash prior to drilling out shoe joint. 
Drill out.: the shoe joint •..Jit:h a 12 1/4'' mill toot:h bi1.: and slick 
bottomhole·assembly. Conduct leak-off test by pressur·ing wellhead 
to 1250 psi with 8.8~/gal mud in hole (equivalent to 11#/gal 
cement column) Tr·ip for bit change and r·ecommended bottomhole 
assembly. 

Continue drilling ahead on mud to casing point at 3900'. Should 
any losses be encout1tered t~l1ile drilling, heal the loss zones as 
described in the 17 1/2" section of hole befor·e drilling deeper. 
Previous wells drilled tht·ougll this section have not t·eported any 
mud loss. 

PRODUCTION CASING: 

Approximately 390Cl' of 9 5/8" 47l! C90 NEL·J VA11 casing is to be run 
fou1· feet and cemented in a single stage. Land casing three 

off bottom. Float equipment for th~ 9 5/8" casing 

p g v \ d ,. l p ,- 0 g Pag(' s 
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of float sl·toe ar1d a single shoe joir1t followed by a float collar·. 

Thread lock the float equipment and the bottom three joints. 
Centr·aliz~ tl1e casir1g 
off computer program. 

as determinQd by cementer's maximtJm stand-­
Fill casir1g on ever·y 5th joirrt. Pressure 

test cement lines to 2000 psi. 
is to be 2200 psi. 

Maximum cementing p1·essur·e limit 

C 1 o s 8 an rr u 1 a r· p r· e '/en t e r to dive r t t" e t u r n s through 2 11 casing head 
v a 1 \/ c , i f r e q u i r · c· d to m a i n t a i n c c~ me 11 t p u m p p r e s s u r· e . C i r· c u 1 a t e 
casirtg bottoms up. C~m~nt witt1 100 bbls water followed by (1) 10 
bbls of CAC12 (2) ~0 bbls of Super· Flush and (3) 10 bbls of 
wator spacer·. Cernorrt casir1g with 540 sacks (2020 ft3) of type II 
cemer1t + ~Ot silica tlotJr +SO lb/sk u1· spl1cr·ulite + 4% gel ~-

1 . ::: 5 ~.;. C F H -· 3 t· 1 . 5 ~;;. H (\ l (•, 0 2 2 (\ . E x c e ~> s i s c .3 1 c u 1 a t (' d a t 6 0 t . 0 o 

not over· displace. l~ocipr·ocatc casi11g 10' - lS' throt1g11out job 
if arlrtul~r p~evcnter· is tloL closed. Mix and pump at a rate of 
5 - 6 b p m. 0 i c::, p 1 a c c •~.1 i t l1 • .. J at(',~ . I~ an g casing in s 1 i p ,:, . {'J, I' t c r· 
plug is burnped immediately unbolt ar1d r·aise BOPS at casing head 
flange. Drain casing h('ad CJnd set 9 ~S/i3'' casing alignment bot.,.Jl. 
L-J a .i t o n c em e n t: f o t" 1 2 h o u 1· s . f\ f t e r· l-J 0 C , c u t o f f t h e 9 S / 8 '' 
c a s i 11 g . D r· t.? c. ·?; c a s i n g 8 '' a b o '/ e c: a .::;. i n g h e a d f l a n g s· u i t h 2 7 1 / .~· 

cham·fer·. t~ipple up 13 5/C''- 3t·1 ;..: 10''- 3~1 TypeS l,Jf~l-~ Expansion 
Spool with packing slee'/0. 

In the event that loss of circulatiort is encountered whil~ 
dt~illing the 12 1/•1" holc- 01· the for·mat.-ion le~~koff pr·essur·(~ is 
belo\..J 1250 psi (£-..ec leak-off t~st above) the 9 5/tl'' casing •..Jill 
be rtJrl as a liner and tie back accordir1g to the followitlg 
procedur·::.·. 

Pick·- up 1 9 50 ' 9 5 / 8 '' 4 7 H C- 9 0 ~ t·l f.l-J \1 t'\ 1•1 • ... r i t h f 1 oat shoe , sing 1 e 
shoe joint and float collar. 

Thread lock float 
Hyflo 9 5/8'' X 13 
extension~ 9 5/8'' 

equipn1er1t and bottom tl1r·ce joints. Pick-up 
3/8" L-eo liner- hantJcr- ·~Jith Gr·o• . .Jn type G' 
setti1·rg sleeve and lar1ding collar. 

Pick-up 1980' of 5'' drill p.i.pe. Tr·ip in hole and circul~te liner 
wit~t mud. Set liner· hanger. Sting out of liner· ar1d sting back 
in cir-culate pr·eflush es above. Cem!?nt t..Jith 790 ft3 type II 
cemor1t + 40% silica flow & 50 lb/sk Spher·uJ.ite + 4% gel + 1-25% 
CFR-3 + 1.5% HALAD-22. Excess is calculated at 30%. 

Sting out of liner· hanger. 
excess cemer1t out of l1ole. 

PLrll 1 stand up and reverse cir·culate 
~Jait 011 ccmer1t 8 hours. 

Rur1 in 11ole with 
of liner· hanger-. 

8 7/8" mill and drill collar·s. Clean-out to top 
Pressur-e test to 1000 psi. 

Displace hole with air· and foam. 
C-90, new \/AM with float collar· 

p 9 ·~ \ d r· 1 p r· 0 g 

Pick-up 1970' 9 5/8", 4711, 
1 joir1t fr·om bottom. Sting 
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top of liner llanger and open por·ts. Cemc:nt to surface 1 • .Jitll 790 
ft3 type II cement + 40% silica flour + 50#/sk Sperulite + 4% gel 
+ 1.25% CFR-3 + 1.5% I~ALAD-22. Excess is calculated at 30%. 

Displace ~ith water. After plug is bumped immediately unbolt and 
raise BOPs at casing l1ead flar1ge. Drain casir1g head ar1d set 
9 5/8'' casin.;~ aliqnmen·t bo•.Jl. t-.Jait on cement 12 hours. (\fter 
l..J 0 C , cut off 9 S /2: " casing . 0 r· rC! ·:. -:.~ cas i n g (_; b o '/ 0 casing head •.-J i t h 
27 1/2 deg. 

c h am f e ,. . N i p p l e - u p 1 3 5 /8 " - 3 t1 x 1 0 " - 3 11 t y p e S 
L--J K ~1 E :< p a tl s .ion S p o o 1 • .. J i t h p a c 1·: .i. 11 g -:-. 1 c eve . 

BLOWOUT PF<E'JENTION EQUIPt1ENT 8 1/2" HOLE (Fiqur·" 7): 

Blowout pr·c•;er1tior1 equipmer1t 
s h o u .l d consist of a 1 0 '' - 3 t11 

OS{\ or· cross--over· ·::pool. 1 Z'' 
divor·ter· spool (bar1jo box). 

to d r· i 11 
1-H: 11 gate 

the 8 1/?" ·;e:ction of hole 
val'.-'e, 10 II - 3 ~1 X 12" - 5 t~ 

- ~~1'-1 ';G r·am p!"C"/enter·, 12 1
' - 51·1 

1:::·" 5Ui OG ram pt-E"-.tenter-::., 12" - 5 ~1 

annular· pr·eventer·' 12'' - sr·1 
follo•..Jed by a 30'' l-Jilliam~;. 

;< 3 0 1
' - 3 0 0 (1 N ~;I c 1· o s so v e r·· spool 

r-otating head (sec Figur·e 4). 

Blank off 8" outlet on banjo box \.Jith 8" - 511 blind ·f.tangt:). 
Pr·essur·e test blind r·ams to 10\)() psi. t·1aY.c- up 3 1/2'' mill tooth 
bit ~Jith slick bottoml1ol8 assembly a11d t1·ip ir1to top of c8rnEnt. 
Test upper and lower set of pipe r·ams to 1000 psi. Next close 
anr1ular· pt·cvcrlter ,drld test to 600 psi. Noi:ify appr·opr·iate state 
regulator·y agencies 2~ hoLrrs prior to testing. 

The anr1ular pr·eventer· ar1d pipe rams should be functior1ed tested 
daily. Function blind r·amc, on tr·ips. Note BOP tests in the IADC 
tour t·epor·t as well as in tl·re daily n1or·tli119 r·epor·t. 

DRILLING 8 1/2" HOLE: 

Drill out from underneath tile 9 5/8" casing on ,,,ater with an 
s 1 f 2 " rn i 11 too t h b i t and s 1 i c k b o t tom h o 1 e ass em b 1 y . Dr· i 1 l to 
4100' with mud before tripping for a mLJd motor and directional 
tools. Build l1ole ar1glc at a rate of 2 /1.00' on a cour·se 
directiorr tl1at is TBA. The l1ole will be displaced 865' at a 
7000' T'JD. 

Ream out the motor run with an 8 1/2" BHF1 that is packed c.•ith 
IBS's. After the proper· amou11t of ar1glc ar1d directior1 has been 
obtained. trip for angle building or angle holding assembly as 
needed. Displace to storage tanks ar1d continue dr·illing ahead on 
water. Losses can be combated wit~r LCM products. 

Should differer1tial sticl<ing occur. 
witl1 the degasser to fr·ee the stuck 
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At 7000' TDV circulate out mud with 
hole and rig up injection test. If 
production liner. 

fresh •..Jater. Tr·ip -out of 
test is succ·Jssful, run 

PRODUCTION LINER: 

Trip in hole with slick BHA and check for fill. If hole is 
opened ~ 1· u n appro xi rna t e 1 y :3 2 2 0 ' of ? '' 2 9 ~l L e 0 8 T & C casing s l o t ted 
with 1/2'' :-: 2'' slots on an 18 per ro• .. ,.~ pattet·n. Run liner with 
cement guide -::.hoe on bottorn. t·1ake up casing on 7'' x 9 5/8'' 
single slip cone type liner· llQnger. ~lo float equipment or 
cent r.:. .l i z ~ rA ·; c~ r· =2 to b 8 run . Hang 1 inc r· at 3 7 i3 0 ' . Top t h r· c:~ e 
joints should be blar1k (r1o slots). Release fron1 hanger and tr·ip 
out laying do• ... •n. 

If mud is in the hole, pick up 3 1/2'' drill pipe and r·un to 
b 0 t t 0 m • D i ,, p l a c e h 0 l B • .. J •, til \.J a t 0 ,. ' T ,. i p 0 u t •) r 11 0 l e l a y i n 9 d 0 ~lfl 

3 1 f 2 '' p i p e . T r i p i n '.J i t 11 r em ,:j i n d c 1· o f 5 '' d r· i 1 1 p i p e . T r· i p o u t 
laying dor..;n. 

Nipple down BOP and install fir1al well~1ead (FigLJr·e 8). 

26'' Hole 

Mud System: 

Mud system: 

Mud l.Jeigllt: 

Viscosity: 

Water Loss: 

Total Hardness: 

Filtrate: 

pH: 

p 9 v \ d 1'1 p ,. 0 g 

Water 

Low solids non-disper·sed. 
20 lb/bbl of bentonite and 

Mud up with 15 -
0.5 lb/bbl of 

caustic. Lo-Sol can be used to extend the 
yield of bentonite wl1ile selectively 
flocculating low yield native solids. 

8.8 - 9.0 ppg. Run solids control equipment 

38 - •12 sec/qt 

15 cc/30 ·;ec 

Maintain hardness below 150 ppm with soda ash 

"o Control 

Maintairr pH of 9.5 - 10.5 for· H2S 

P a g c· 3 



Comments: 

12 1/4" Hole 

IY!ud System: 

Mud Weight: 

Viscosity: 

Water Loss: 

Total Hardness: 

pH: 

Comments: 

8 1/2 '' H o 1 e 

Mud System: 

pgv\d1·1p1·og 

Mud losses may be encountered below the casing 
shoe. Losses below 1300' are not anticipated. 

Low solids non-dispersed 

8.8 - 9.0 ppg. Mair1tair1 weigl1t as low as 
possible with water 
cor1trol equipn1er1t. 
and desilter. Dump 

and mechanical solids 
Rur1 corltr·actor·'s desar1der 
shale tanks as r·equir·ed. 

38 -- 42 sec/qt. l~aintaitl viscosity with gel 
and caustic. Dr·ispac at a ratio of 8:1 may 
be used to incr·ease viscosity if needed. As 
mud temperature increases dr·ispac will become 
less effective. Alcomer· 120L, wl1ict1 is 
recommended, is an effective viscofier in tt1e 
higl1er temper·ature r·anges. 

15 cc/30 sec or less. Str·ict water· loss 
c o n t r· o 1 t h r o u g h t h o b a s a 1 t i s n o t r· e q u i r· e d . 
However·~ lenses of clay may be errcountered 
fr·om time to time. ~JI1ile drilling witl1 a mud 
motor·, a water loss below 15 cc/30 sec is 
recommended. 

Keep ha1·dness below 150 ppm with soda ash. 

9.5 - 10.5. Maintair1 with caustic soda 

Loss circulation is not anticipated througl1 this 
i11terval of l1ole. Should minor· losses occur tl1e 
can best be treated with LCM fiber prodtJcts. For 
total loss of returns a cemer1t squeeze is 
recommended. 

Low solids, non-dispersed. 



DEVIATION: 

INTE~VAL 

0' - 500' 

500' - 1000' 

1000' - 2000' 

2000' 3000' 
3 0\; 0' - 4000' 

4000' - 7000' 

MAXH1Ut1 
0 EV I A TI 0 I~ 

200 1 

250' 

250 1 

250' 
250' 

100' ·- 200' 

MAXIMUt1 DOGLEG MAXIMllt1 DOGLEG 

1 1 /100' 
1 1 /10(J' 

2 1 /100' 

3 1 /100' 
'l 1 /100' 

(\ ·; r· e qui r· o d by 4 /100' 
targ•3t 

KOP ~,;ill be tr...to ilundr·ed fE·et belo 1~J the 1:3 3/8'' casing shoe. The 
bottomhole tat·get along with the directional plan will be 
supplied before the well spuds. 

Take advantage of bit trips to r·un a sur·vey. Repor·t accur·ately 
the actual instr·umetlt depth of tl1e survey along witt1 the 
corrected cour·se direction. 

BOTTOMHOLE ASSEMBLY: 

26" Hole 

Holding Assembly: 

26" Bit 
Rubbet· Sleeves Stabilizer 
1 0 '' ~1 one 1 0 r· i 11 Co 11 a r· 
Rubber Sleeves Stabilizer 
2- 10" Drill Collat·s 
10 - 8" Drill Collars 

17 1/2" Hole 

Holding Assembly: 

17 1/2" Bit 
17 1/2" Integral Blade Stabilizer (IBS) 

or 
17 1/2" 3-point Roller Reamer 
1 0 " ~1 on e 1 D ,. i 1 1 C o 1 1 a r 

pgv\dt·lpt·og Page 10 



17 1/2" Integt·al Blade Stabilizer 
1 ·- 10" Drill Collars 

17 1/2" Integral Blade Stabilizer 
10 - 8" Drill Collars 

Holding Assembly: 

12 l/tl 11 Bit 
1 2 1 / ,1 '' 3-- p o in t I< o 11 e r· 1\ rc:: om c r· 
8 '' /'11 one 1 0 r i 11 Colla r 
12 1/4'' In1:eqr·al Blade Stabilizer 
11 - 8 '' 0 r i ll Co 11 a r· -:~ 

7 3/4" Drilling Jars 
6 - Heavy Weight Pipe 

Building Assembly: 
8 1/2 II Bit 
8 1/2'' 3-point: Rollf-,:.r· H-3arner {UG IBS may be more desir·able 

depending 
6 1/2" 1'·1onel Drill Collar· 

11. - 6 1 I 2 " 0 ,. i .l 1 C o ll a ,. s 

7 3 f 4 '' D r- i 11 in g J a r· s 

6 - fieavy \~eight Pipe 

Holding Assembly: 

8 1/2 11 Bit 
8 1/2" 3-point Roller Reamer 
6 " t,1 o n e 1 D r i 1 1 C o 1 1 a r· 
8 '' 3-point Roller Reamer· 
1 6 " Drill Collar 
8 " Integral Blade Stabilizer 
16 - 6 " Drill Collars 
6 3/4" Drilling Jars 
6 - Heavy \.J e i g 11 t Pipe 

SAMPLES: 

Collect drill cuttings as follows: 

26" Hole every 30' 
17 1/2'' Hole every 30' 
1 2 1 f 4 '' H o 1 e eve r y 1 {1 ' 

p g '.' \ d ,. 1 p ,. () g 

upon angle and course 
d i r· e c t i o n } 
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- 8 1/2" Hole every 10' 

Formatior.samples are 
Ormat representative. 
analysis. 

p gv \ d r l p ,. o g 

to be caught as above or as directed by 
Samples to be collected by mud loggers for 

Page 12 



SUMMARY OF DRILLING PROCEDURE. 

1. Construct location. Move ir1 tlr·y~1ole digger· Qtld dr·iJl 
conductor h o 1 e . S e t 50-' o f 3 0 '' conductor· pipe . Con c rete in 
with 10 yar·ds of r·eady n1ix. Ci·Jil cotltr·actot· to dig and 
construct cellar 12' x 12' x 11' 

2 . ~,'1 o 'I e i n and r· i g up P a r· kG r il 2 3 1 . Spud i n •~J e l 1 ·~J i t h 2 6 " b i t . 
Dr·ill to a d8ptll of 1000'. Anticipate upon losir1g complete 
returr1s as sl1allow as 150' 

3. At 650', r·ig up bail~•- and bail ·~ell urttil clear1. Coll~ct d 

r· e p r· r.:· c_; e 11 t a t i v c sa rn p l e of g round w a t: 13 r· . State of Hen ... , a i i 
should w~tness samplir1g pr·ocedur·e. Notify 24 hour·s pr·ior· to 
sampling. 

4 . Resume d r i 11 in g . 0 r· i l l to a d c· p t h of 10 (~ r:J ' . Run 2 0 '' 9 •111 
K55 BT&C casir1g. Cement witl1 1900 sacks {3010 ft3 of T~'pe 

II 11awaii cement+ 40% silica flout·+ 2~~ CaCl2 +- .6S:Z. CFH-3. 
Cement calculated at 100% G>:cess. lJOC. 

5 . Cut off CQsing a11d weld on casir1g ~~~ad flar1ge. ~~ i p p l 8 up 
2 1 11 annul a r· h y d ,. i J. • T e s 1.: B 0 P to 6 0 0 p ~. i . 

6. Drill out from unde1·neatll the 2i3'' casin•;J '~Jith a 17 1/2'' bit. 

7 . 

Dr· ill to a dPpth o·f 22(>)0 1
• Some: mud J.r:;sses rnay occu1· from 

1000' to 1300'. Combat .losse~; •.Jith LCN products. 

At 2200 1 run 13 
with 1955 sacks 
silica flour + 

3 / :3 " 6 1 !! K 5 5 I~ E I.J 
(3090 ft3/sk) of 

• 6 S ~.; C f R- J . t·J 0 C 

'JAM casing. Cemetlt casi119 
Type II portland + 40% 

8. Cut off 13 3/8'' casing and 1 ... •eld on casing head flange. 

9 . 

10. 

Nipple up BOP stack. Test rar11s to 1000 psi and hydr·il to 
50V' psi. 

Drill out from underneath th~? 13 3/8 1
' casing to 

3900'. Maintaitl !1ole as straiql1t as possible. 
prepar·e to run 9 5/8" casing. 

a depth of 
At 3900' 

Run 3900' 
540 sacks 
flour + 50 
221'\. woe. 

o I 9 5 /8 " q 7 ff C 9 0 N E I·J \1 f\11 c 3 s i n g . C em e 11 t •.J i t h 

(2020 ft3/sk of Type II portland + 40% silica 
lb/sk of spherlite + 4% gel + 1.25% CFR-3 + HALAD 

11. Nipple up BOP stack. Test rams to 1000 psi and annular· 
hydril to 600 psi. Nipple up flow line, mud-gas separator 
and rotating head. 

pgv\dt·lpt·oq 1 l 



12. Drill ahead in the 8 " hole with mud a depth of ~100'. (\t 

4100', pick up mud motor and directional tools. Kick well 
off at 2 /100' toward bottomhole target. Displace hole 865' 
in a TBA course direction to a depth of 7000' TVD. Drill to 
a t~~al depth of 7000' on water. Mud up if hole begins to 
get tight or develops drag. After doing directional work, 
cut mud back to clear water·. Continue building at1gle witt1 
BHA and/or lock in angle with recommended BHA. 

13. At 7000' displace mud with water ar1d rur1 injection test. 

14. Run 3220' of 7'' 29# L80 BT&C slotted casing liner. Hang 
liner· off at 3780'. Last tl1ree joints are to be left blank. 

15. 

1 6 • 

1 7 . 

Pick up 3850' 
pipr.:. Run in 
clean •..J-a_ t e r , 

of 3 drilling pipe + 3150' of 5 '' dr·illing 
hole. clear1 out to BTl~. circulate hole with 

and come out layir1g down drill pipe. 

Lay do~.Jn G" 
drill pipe. 
the hole. 

drill pipe. If rnud is ir1 tl10 hole picl( up 
Trip to bottom. Displace any mud that is in 

Tear out ar1d move rig. Nipple up wellhoad assembly. 

p gv \ d , . .\pI' o g P a g c· 



CASING AND CEMENT SUMMARY 

9 5/8" 4 7H C90 NEl-l VM1: 

Surface- 1000' 

3010 ft3 (1900 sacks) of Type II 
portland cement + 40% silica flour­
-~ 40t silica flour + 2~ CaCl2 + 

.65% CFR-3 

Calculated Excess: 100% 
Slurry Weight - 15.7 ppg 
Slur·ry Yield - 1.58 ft3/sk 

Sur-face - 2200' 

3090 ft3 (1955 sacks) of Type II 
por·tland cement + 40~ silica flour­
+ .65'" CFR-3 

Calculated Excess: 60% 
Slurry Weight - 15.7 ppg 
Slurt·y Yield- 1.58 ft3/sk 

Surface - 39niJ' 

2020 ft3 
portland 

(540 sacks) 
cement + 50 

of Type II 
lb/sk of 

spherlite + 4% gel+ 1.25% CFR-3 + 
1. 5% llALAD - 2211 

Calculated Excess: 60% 

Slurry Weight - 11 ppg 
Slurry Yield- 3.72 ft3/sk 

7" 29# L80 BT&C Casing Linet· 
slotted with 1/2 11 x 2 11 slots on 
18 Ro•.J Pattern 

3780' - 7000' TO 

pgv\drlpt·og 15 
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