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The following is a summary of the current status of the 
existing wells located 
designated project area. 
Figure 1. 

1. KS-1 (Figure 2) 

on the Puna Geothermal Venture 
The well locations are shown in 

Production well KS-1 was plugged with cement by Thermal 
Power on April 28, 1983. The plug was set from a depth of 
1750 feet to a depth of 2153 feet. The well is completed 
with a single 2000# master gate valve which is maintained in 
the closed position and is locked. Wellhead pressure is 
stable at 6 psi in May, 1991. The gas observed when the 
pressure is bled through the side valve contains no H2S. 
The well cellar is currently filled with cinders due to 
mobilization a.nd placement of equipment associated with the 
rework of KS-1A and proposed drilling of KS-11. 

2. KS-2 (Figure 3) 

Production well KS-2 was plugged with cement by Thermal 
Power on March 29, 1983. The plug was set from a depth of 
2984 feet to a depth of 3175 feet. The well is completed 
with a single 2000# master gate valve which is maintained in 
the closed position and is locked. The following wellhead 
pressure readings have been observed: 

Date 

5/20/91 
6/16/91 
7/12/91 
9/15/91 

3. KS-1A (Figure 4) 

Pressure 
(psig) 

0 
1 
0 
3 

Production well KS-1A was plugged with cement by Puna 
Geothermal Venture on June 1, 1989. The plug was set from a 
depth of 3542 feet to a depth of 3692 feet. The well is 
currently being reworked. The 9-5/8" casing was inspected 
using a 60 arm caliper and magnetic casing inspection tool. 
The casing was found to be parted at 2908'. The 7" L-80 29# 
sleeve has been run and cemented from 3400' to the surface 
and a 9-5/8" wellhead installed. During the workover 
process it was determined that the 7" slotted liner was 
parted at 6113'. A fish consisting of 311' of drill collars 
and tapered mill was left in the hole with the top at 5745'. 

pgv\welstat1 09/24/91 
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The well was filled with fresh water and shut in. Drilling 
operations were suspended and the rig moved off the hole on 
4/24/91. The following wellhead pressures have been 
observed: 

Date 

5/30/91 
6/1/91 
8/1/91 
8/15/91 
8/30/91 
9/15/91 

4. KS-3 (Figure 5) 

Pressure 
(psig) 

0 
3 

87 
280 
429 
558 

Production well KS-3 was completed by PGV on January 
25, 1991. The well was drilled to a measured depth of 7406 
feet. A 511' fish was left in the bottom of the hole. The 
well was flow tested from March 25 to March 31, 1991 and 
then shut in. The well built artesian wellhead pressure and 
a gas cap from 4/18/91 and reached 115 psi on 5/9/91. The 
well was killed using fresh water on 5/9/91 to eliminate the 
gas cap. From 5/12/91 the artesian pressure and gas cap 
began to build again. The following wellhead pressures were 
observed: 

Date 

6/1/91 
6/14/91 
7/1/91 
7/23/91 
8/4/91 
8/16/91 
9/3/91 
9/10/91 
9/15/91 

Pressure 
(psig) 

57 
92 

153 
168 
193 
345 
515 
550 

on vacuum 

On 9/10-11/91 KS-3 was killed using fresh water in 
order to eliminate the gas cap. A permanent water line was 
hooked up to the 3" wellhead side valve so that the well can 
be maintained on a vacuum. 

Since termination of the flow test on 3/31/91, 
temperature surveys were run in KS-3 on the following dates: 

pgv\welstat1 

4/1/91 
4/3/91 
4/6/91 
4/9/91 

4/25/91 
6/5/91 
6/6/91 
6/25/91 
9/10/91 

09/24/91 
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5. Well KS-7 (Figure 6) 

KS-7 was spudded on January 30, 1991. 13-3/8" K-55 54# 
BT&C casing was set and cemented to 1020 feet. During the 
drilling of the 12-1/4" hole, an unanticipated high 
temperature, high pressure zone was encountered in the 1500 
foot to 1678 foot interval. The hole bridged at a depth of 
1277 feet. A cement plug was placed from 1277 feet to a 
depth of 740 feet. Drilling operations are currently 
suspended and the well is shut in with a 900 Series 10" 
valve. Pressure\water level and temperature in the KS-7 are 
being monitored daily. The data is reported to DLNR in a 
separate weekly report. No H2S gas has been detected from 
KS-7. 

6. Monitoring\Water Supply Well MW-1 (Figure 7) 

MW-1 was completed by PGV on December 30, 1990 to a 
depth of 731 feet. A 75 hp submersible pump was installed 
and the well was put in service to supply water for 
production drilling operations and fire protection. The 
well is also sampled quarterly as part of the Hydrologic 
Monitoring Program. 

7. Monitoring Well MW-2 (Figure 8) 

MW-2 was completed on January 21, 1991 to a depth of 
646 feet. The well completed with 4" pipe which is 
perforated in the bottom 50 feet. The water level and 
temperature is monitored daily and is reported weekly to 
DLNR. Water chemistry is analyzed and reported weekly to 
DLNR. The well is also sampled and chemical analyses 
performed quarterly as part of the Hydrologic Monitoring 
Program. 

8. Production Well KS-8 (Figure 9) 

KS-8 is currently being completed with Parker Rig #231 
on the well. 20" casing has been run to 1039', cemented and 
pressure tested. 13-3/8" casing has been cemented and 
pressure tested to 2128'. A 7" liner has be run from 2072' 
to 3379'. The 7" annulus has been cemented in the 
2108'-2770' interval. An upgraded 1500 series wellhead has 
been installed on the 13-3/8" casing as a replacement for 
the 900 series wellhead. The well is currently plugged in 
the 7" liner with a mechanical and cement plug. No pressure 
is observed at the surface. 

pgv\welstat1 09/24/91 
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9. Drilling Water Supply Well MW-3 (Figure 10) 

MW-3 was completed on 8/24/91 to a depth of 720' with 
13-3/8" casing set to 680'. The well was immediately placed 
in service with a submersible pump. The well is currently 
producing 1200 gpm of water used for drilling operations. 
Water temperature ranges between 106 and 108 deg.F. 
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"----------------------- . -----tEL-:-----

Well No. KS-7 

Stutinq Depth (ft) 
li:nd.1nq Depth (tt) 
Net l'oote.ge Dr1lle4 (ft) 
Hol<> Sll:e (inches) 

Ca~ln(l S@t (Inches) 

ATTACHHEH!I' "B" 
May 24 Lh.rouvh May 30, 1"'2 

1m.: 
!ill!.: 
.2:. 
17·lf2 T I ~ (tt) 
12·3/4 'l' I ~ (ft) 
u-3/8 to~ (ft) 

• Monitor W@ll status 
• Moniter down hole temp. at 730' (d..Uy) 
• Monitor MW-2 (dally) 
* Monitor MW-2 lloO chemi~try (spot) 

Well No. KS-~ 

Starting Depth (ttl 
En<l.l.n~ o~..,th (!t) 
Net Footage Drilled (ft) 
Hole 5lze (inches) 
Casing Seto 

1iQ£ 
~ 
0' 
8-t/2" 
30" to 70' 
20 • to 103Q' 
13·3/S" to~ 
9-5/5" to~ 
X:. tllll: to ~) 

Operation so * Continu•d to maintain. \fell on vaeuum 

Well No. KS·8 

Starting Depth (ft) 
Bnding Depth (ft) 
Net Foota11e Drilled (tt) 
llolc Clze (inches) 
C«•ln\J set (inches) 

Operation sa • 

W"ll No. KS•tll 

~ 
~ 
!l.: 
12·1/4" 
J.Q.:, to ;a:. 
13-3/G" to ill!!:: 
~ ~/8" to lQE 
J:.(~to~~) 
~ .. U:3S1' to ztwn') 

Standby and monitor wellhead pressure 

• Continued to maintain well on vacuum with Injection of 
water 

• Monitored well head pressure 

~- ~ .. : .-ec,-:·.,.,. 
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:5' KILL LINE ----------1 

p 
BOTTOM OF CELLAR J 
------------- --------------

20" CASING ------<­
CEMENTED SURFACE TO 

1032' 

9-5/a" CASING 
CEMENTED SURFACE TO 

2072' 

:r' VALVE 

,, ,, ,, ,, ,, ,, 
I: 

,, ,, ,, ,, ,, ,, ,, ,, 

1 a~ X 15' REDUCER 

~ 

t 
B• VELAN SERIES 1500 

MANUAL GATE VALVE 

_,__ _____ 1Cf' FOSTER SERIES 1500 

MASTER VALVE 

------- 111' FOSTER SERIES 1500 
MASTER VALVE 

~DDUBLE:s' SIDE VALVE 

TO POWER 
PLANT 
THROTTLING 
VALVE 

PUNA GEOTHERMAL VENTURE 

PRODUCTION WELLHEAD 
CONFIGURATION 

FOR KS-8 

DATE 10/22/92 REV. 1 

SY Tt:PLOW FIGURE NO. 
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•-v:r MOL.C --------{ 

DJC~P'O SnE JF H"ii,J~ I I 

10'-------~ 

xP'.'-1'>4-- ~ rffJ.~OR ct:w~ 
~~--70' 
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T "IL-60 ~f>W VAAJ 11 JIU~ uro ~tw u•­
T 2t L•80 IJT~ U ,Jtifs 
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W>-~/tt "r7'f II. 1' ~·~ L-50 
LINER 1-W!Gt:R 
~F.f AT 31il7' 

002 
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..-.;; -...- !J ;= 5-; I (I 0 
f i;U'-11•>--

p E' (\ ]..fi'r "' 
(.;( C52CV7r.J;./C 

?t-? :Z :z. I 

r'1ap : Nane 

HA-5 Geotherma 1 1 
(zuev -o I) 

HA-5 Geothermal 2 
(1--v61.vO'J.-) 

HA-13 Geothermal 3 

(1-~ f>:J.- 01 ) 

HA-15 Geothermal 4 
('Joel!- o-z-) 

HA-l NSF Kilauea 
(-.~17 -o•) 

HA-9 HGP-A 
( :zz,S?-oi) 

HA-4 Ashioa 1 
( Wl;?-01) 

HA-10 Lanipuna 1 

HA-ll 
(Z!l>'83-o1-) 

Kapoho ~e 1 
7/ztf«--

Location (N/W) Mo/Yr. 

19-26-34/154-55-45 / '61 

19-25-33/154-55-48 ;I '51 

51-' 
19-29-13/154~5 '51? 

19-~0-39/154-51-19 / '51 

19-23-44/155-17-21 / '73 

'? 19:28-3l/l54-53_j4'J 4-3" 7/75 

? 19-26-59/154-55-32 / 10/80 

? 19-28-15/154-53-33 / 5/81 

'? 19-28-47/154-53-39 / 11/81 
(§o") 

.\ 

WELLS DRILLED KILAUEA EAST RIFT ZONE 

Max ( op) Max ( f{) 
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1989 Qua 1 ity of 
Operator Status ft.vail. Data 

Hawaii Thermal Aband. Poor 
Power Co. 

Hawaii Therma 1 Aband. Poor 
Power Co. 

Hawaii Thermal Aband. Poor 
Power Co. 

Hawaii Thern1al Aband. Poor 
Power Co. 

NSF Aband. Poor 

University of """",!';"'"""'.,!. ~e atin!i) Excellent 
Hawaii 

GEDCO 
~~..,...ied 

d.) Fair 

GEDCO "'""'~ kcl ffiba Fair 

Puna Geotherrua 1 Plugged('0[) Good 
Venture {Thermal 
Power Conopany) 

Puna Geothernaa 1 Plugged(r.,.,.,.,F) Good 
Venture {Thermal 
Power Conopany) 

GEDCO 
Sv;;/d. "'de d 

'\:_Ab a d .]' Good 

GEDCO 
~~d 
~acg Good 

Puna Geotherma 1 )tappeii Good 
Venture {Thermal ~~r Power Company) 
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HGP-A: ·Hawaii's 
First. GeothermCil;Well , 

The Hawaii Geothermal Project 
Drilling for geothermal energy in Hawaii started in the early 1960's on the Island ·of Hawaii. The first 

four wells were drilled in the Puna District to relatively shal,low depths and w~re unsuccessful in locating a 
producing geoihermal resource. A fifth well was drlned in ·1973 near the Halemaumau Crater to a depth of 
4.140 feet ( 1.067· meters) where a temperature of 279" F ( 137' C) was reached. 

With Federal. State. County and private funding, drilling of a well (named HGP-A) near Kapoho in 
Puna was started in December of 1975 and completed in April 1976 to a depth of 6.450 teet ( 1.966 meters). 
With a bottom hole temperature of 676' F (358' C) HGP-A was one of the hottest geothermal wells in the 
world. · ' 

The casing con1iguration for the well is a solid seven inch ( 17.8 em) casing to a depth of 3.000 feei (9 15 
meters) and a slotted seven inch liner from 3.000 feet to the bottom of the hole. The production of steam' is 
believed to come primarily from aquUers located at 4.500 feet ( 1.372 meters). 5.800 feet ( 1.768 · 
bottom hole. The well produces 110.000 lbs/hr (49.900 kg/hr) of a mixed phase fluid (57% liqUid 
steam) at a wellhead pressure of 175 psia (12.3 kg/em') and 366' F (186~ C). · · 

System Description 
With major support from the U.S. Department of Energy, a Development Group consisting of the State of 

Hawaii Department of Planning and Economic Development. the County of Hawaii and the University of 
Hawaii's College of Engineering proceeded with the wellhead generator project. Rogers Engineering 
Company of San Francisco designed !he power plant and provided construction management services. The 
plant was completed in mld-1981 at a cost of about SID mlllion. The plant design incorporates a single flash 
wellhead separator operated at a pressure of 175 psia. a three megawatt turbine generator set and a shell 
and tube surface condenser. Noncondensable gases are removed from the condenser shell with a dual 
stage steam ejector and are incinerated and scrubbed with a 10% caustic solution in a packed tower. 011 
gases from the scrubber are vented to the cooling tower Intake. Separated brine is discharged lo atmos-
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phere In a mufller and Is allowed to percolate Into the ground. Steam slacking condillons are handled using 
a causllc lnjecllon system. to abate H,S, and a rock muftler for noise control. 

A number of mechanical problems were encountered with the major subSystems Including the 
turbine control valves and turbine vibration which necessitated a suspension of operations approximately 

. 90 days alter start-up. Alter turbine repair and a subsystem recheck. start-up operations were resumed In 
December 1981 and commercial operation began In March 1982. Since commercial operation, the plant 
has had an availability faclor exceeding 95%. Electrical output has been steadily Increasing .. , l9.3X 1 o• , 
kWh In 1983, 20.6 x l O• kWh In 1984 and a projected 24.7 x l O• kWh In 1985. Aclual producllon has averaged 
about 2.6 MW gross/2.4 MW net. · . · ·.:! { .: :: . 

Several changes In the chemical composition of the fluids produced by HGP-A brine accrued during 
the nearly tour years of continuous discharge from the well. Total dissolved solids concentrations have 
Increased from 3.500 mg/Kg to nearly 20.000 mg/Kg, and total noncondensable gas concentrations have 
declined by about l 0 percent. The chemistry of the brine phase Indicates that seawater Is Infiltrating Into the 
part of the geothermal reservoir penetrated by HGP-A. possibly Induced by fluid withdrawal. Disparities 
between the brine and steam chemistry and their calculated geothermeters also suggest that two or more 
aquifers are supplying fluids to the well: one producing dry steam and !he remainder a saturated brine­
steam mixture. 

The major maintenance problems encountered in the generator plant have resulted from deposition 
of silica from the geothermal brine phase. Initial silica deposition rates were relatively slow but. as salinities 
of the fluids Increased. deposition rates In values and discharge lines also Increased. Scale deposition in the 
steam supply system has been minimal and has consisted predominantly of Iron su!Jides and oxides. Exierlor 
corrosion and maintenance of electrtcal equipment has also been aggravated by a combination of the very 
humid environment and the small amounts of H2 S discharged at the plant site. 

CENElATOI 

HELCO LINE 

TURIINE 

HGP-A Production Record 

SECONDARY 
SEPAlATOI 

STEAM 

SEPAlATOI 

SCRUBBED OFF GASES 

ABATEMENT 

TREATMENT 

SILICA.SETTLINC POND 

The HGP-A plant has operated smoothly since early 1982, and has demonstrated that the production 
of eleclrlclty from the geothermal resource In the Kilauea East Rift Zone is technlci:tlly, economically and 
environmentally viable. 
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GEOLOGICAL SUMMARY 
(This section wa; written by Dr G.A. Macdonald of the University of Hawaii) 

Regional Geology 
The drill hole is located on the east rift zone of Kilauea Volcano, approximately twenty-five 
miles east of the summit caldera of the volcano, at 600 feet altitude. The rift zone consists 
of innumerable more or less vertical fissures. many of which have led magma to the surface 
and fed eruptions. Historic eruptions in the general vicinity of the drill hole include those 
of 1790, 1840, 1955. 1960 and 1961. Around the eruptive vents ejecta piled up, forming 
spatter cones and rampiuts.Below the surface the fissures remained filled with lava which 
consolidated as dikes. Between the cones on the surface, and between the dikes at depth, the 
rocks are mostly lava flows. At and near the surface the lava flows are of normal 
pahoehoe and a a type. 

During the last decade lava flows advancing into the ocean along the south coast of 
Kilauea have formed pillow lavas, and submarine photographs and observations from 
submersibles show widespread pillow lavas on the slopes of the volcano below sea level. It 
is believed thatthe part olthe volcano that was built below sea level consists mostly of 
pillow lavas. In other parts of the world the formation of pillow lavas, by contact of molten 
lava with water, has been accompanied by much granulation of the lava to form sandy­
textured glassy material called hyaloclastite; and it is presumed that more or less 
hyaloclastite formed with the pillow lavas in the submarine part of Kilauea. However, 
waves and marine currents may have removed much of the sandy hyaloclastite from the 
upper submarine slopes of the volcano. 

The lavas of Kilauea, so far as is known, are all basalt. and all tholeiitic. The principal 
difference among them is in the proportion of olivine phenocrysts. In some tholeiitic basalts 
the latter are absent, and in some oceanites their abundance reaches as much as 50 percent. 
Most of the basalts of Kilauea contain scattered small olivine phenocrysts. 

Above sea level the vesicularityof the lavas ranges from less than 2 per cent in the 
massive centre of some a a flows. to as much as 30 per cent averaging about 15 per cent. 
Below sea level samples dredged from the slopes decrease in both abundance and size of 
vesicles with increasing depth of water, and at a depth of approximately 6,000 feet the 
vesicles have essentially disappeared. 

Even above sea level. permeability of the rocks depends very little on vesicularity. The 
vesicles are too poorly connected to allow free movement of water through them. 
The permeability is commonly high, but it results from fractures, spaces between the 
fragments in a a clinker, inter-flow spaces, and lava tubes. 

In the Island of Hawaii, as in the other Hawaiian Islands. the main ground-water body is a 
Ghyben-Herzberg lens of fresh water floating on salt ocean waterthat saturates the basal 
part of the island. 

Fresh water extends approximately forty times as far below sea level as it does above 
sea level. The water table rises inland, from sea level at the coast. at a rate of approximately 
two to eight feet per mile, depending or rock permeability and the amount of recharge in 
the area. Within the rift zones, dikes are less permeable than the intervening lava flows 
and retard the lateral movement of ground water, which may be confined between them far 
above the level at which the water table of the normal Ghyben-Herzberg lens would occur. 

At the site of HGP-A the normal Ghyben-Herzberg water table would be expected to be 
approximately 8 feet above sea level. but dike confinement might result in a water table 
as much as 100 feet above sea level. However. other wells in the vicinity lack the normal 
Ghyben-Herzberg relationship. apparently because heating of the underlying salt 
water has decreased its density to the extent that it no longer can float the cooler fresh water. 
If this condition exists at HGP-A. the watertable may be close to sea level and the shallow 
ground water be brackish. 
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Geology of-the Drill Hole 
The studyofthe rock-samples from the HGP-A drill hole has begun. Microscopic thin 
sections are being made, and the physical properties of the rocks. including thermaland 
electrical conductivity, density, and porosity, are being determined. later, samples will be 
selected for chemical analysis. The following descriptions are based wholly on 
examinations made in the field. with a hand magnifier. 

Cores were taken through the following intervals: 

A. 456- 458 feet below rotary table 
B. 1,057 -1,068 ,, 
c. 1.412-1.423 .. 
D. 2,230-2.240 .. .. 
E. 2,876-2,886 .. 
F. 3,666-3,676 .. 
G. 4,447-4.457 .. 
H. 5,396-5.406 .. 
I. 6,029-6,039 .. 
J. 6,446-6.456 .. 

In addition. cutting samples were taken every ten feet through the part of the hole below 
1,000 feet, and every five feet through part of the interval. In the upper part of the hole 
cutting samples were taken whenever return mud circulation was attained. 

The rocks penetrated by HG P-A at and near the surface are norm~ I olivine-bearing tholeiitic 
basalt of Kilauea, of both a a and pahoehoe types, with vesicularity ranging from about 
5 to 25 per cent. The surficial lavas are highly jointed, with most of the joints dipping 
more than 70". Ordinary appearing lavas, presumably of subaerial origin, continued 
well below sea level. as would be expected because of the sinking of the island since the 
lavas were formed. (The island is at present sinking at a rate of approximately 2 feet 
per century). Core B. between 1,057 and 1,068 feet below rotary table ( eg 450 feet 
below sea level) consists of dark grey dense basalt with a few pahoehoe-type vesicles. 
The lava was probably formed subaerially. On the other hand. the lower part of Core C, 
from 1.412 to 1.423 feet below rotary table, is partly glassy and appears probably to be 
subaqueous pillow lava. 

Core E. from 2,876 to 2,886 feet, consists at the top of 3 feet of fine grained olivine-
bearing grey basalt with about 3 per cent of pahoehoe-type vesicles less than 0.5 mm 
across. It is probably tholeiitic. This grades downward through a thickness of about 4 inches 
into dense black tachylite (basalt obsidian). which constitutes the remaining 7 feet 
of the core. The tachylite is intensely fractured, and the fracture surfaces commonly are 
altered to a thin coating of serpentine. showing that the fracturing is old, and not the 
result of drilling. Some of the fracture surfaces are slickensided, and many of them 
bear many tiny cubes of pyrite. This very abnormal thickness of basaltic glass must be the 
result of very rapid chilling olthe molten lava by water. 

Between about 3.682 feet and 3,760 feet (BRT) the cuttings consist of sandy material with 
angulargrains averaging about 1.5 mm in diameter. It appears to have been essentially loose 
at depth. The material appears to be hyaloclastite. 

All the cores below 3,000 feet depth ( B RT) show some degree of alteration, with a 
greenish colouring owing to the formation of secondary chlorite. Tiny cubes of pyrite also 
are present in all, and become more abundant with increasing depth. Below 1,200 feet (BRT) 
secondary zeolite and calcite appear in the cores, and remain moderately abundant to about 
4,000 feet but below that depth they decrease. The final core, taken from 6.446 to 6.456 feet, 
has at the top four inches of dense dark grey basalt bounded by a contact which runs across 
the core nearly at so•. The contact is moderately lobate but shows very little effect of 
chilling. The rest of the core, below the contact is dense but greenish grey, with many spots 
of chlorite and much pyrite, it is intensely fractured, many of the fractures somewhat 
slickensided, and some covered with a white coating as much as 1 mm thick. The white 
material is partly calcite, but mostly zeolite ( 7). 

23 
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The highly fractured character of.niost of the cores is noteworthy. Even cores that appear 
quite solid as thi!y emerge froin the core barrel may fall apert on handling. This · 
characteristic was worrisome during drilling, bacause of the possibility that the fractured 
material might cave Into the hole, and the caving possibility remains, particularly after the mud 
is removed from the hole. The hyaloclastite also has caving possibilities. 
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