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PGV agrees to pay neighbors 
0 Settlement stems 
from a geothermal 
blo~t.o'"•Jt in June '91 

all the things that have happened 
in the past, primarily the June 
'91 blowmlt," said Ken Carlson, 
one of the attorneys for 
residents. 

,---- -~- -~-- ~----~------ -·---~~----- ·-· ----- ·----------------------------~ 

By Gordon Y.K. Pang 
and Jim Witty 
Tribune-Herald 

Puna Geothermal Venture has 
come to an out-of-court settle
ment with more than 100 fami
lies who had filed claims against 
the company in connection with 
;, June 1991 blowout an'd other 
incidents at its Pohoiki facility. 

The agreement was approved 
by Circuit Judge Shunichi Ki
mura on Tuesday. Neither side 
would disclose the monetary 
terms of the settlement, citing a 
confic' 'ality clause. 

Sources told the Tribune
Herald that PGV had come to 
the table offering a total of 
$500,000 for all claims, while 
attorneys for the residents had 
been seeking $3 million, 

More than 100 families in the 
surrounding area of the plant 
had filed a total of eight law
suits, seeking compensation for 
a myriad of complaints including 
hospital visits, "decreased earn
ing capacity," emotional duress, 
"diminished" property values, 
causing a noise nuisance and 
creating "continued anxiety." 

Some of the suits had also 
called for the closure of the 
25-megawatt facility based on 
the blowout. 
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"A:. .e litigation relating to 
the steam release incident of 
June 1991 has been settled and 
all the parties of the settlement 
have agreed to a confidentiality 
agreement as to the terms and 
conditions of the settlement," 
said PGV project manager Steve 
Morris. 

"It was a monetary settlement 
to compensate those people for 

But Anthony Ranken, the resi
dents' other attorney, said his 
clients essentially have conceded 
that they won't be able to win 
that argument. 

"Any judge at this point is 

See SETTLEMENT, 
Page B 
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SOURCE OF SUITS - Steam emits from Puna Geothermal Venture's KS-B well during the June 
1991 blowout, the key source of lawsuits against the company from neighboring residents. The law
suits were settled yesterday. 
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going to look at events more re
cent than the blowout," Rankcn 
s<1id. "}~1y cljcnt:s have acknow
ledged that the court is not 
likely going to shut down the 
plnnl unconditionally." 

I!c acldcd, however. that the 
· 'cfllcmcnt docs not preclude 
;Hca residents from taking ac
till!lS ngainst PGV in the future. 
.. \V c arc going to keep track of 
them and make sure that permit 
conditions arc enforced and that 
the community is protected in 
the future." 

Carl son said negotiations are 
ongoing with PGV about addi
tinnal conditions and terms re
g;nding future operations. 

Both sides emphasized that 
the scllkmcnt does not mean 
PGV has acknowledged any 
wrongs. 

"I ~vouldn't characterize it that 
way," said Ylorris. "Litigation 
gets settled for a lot of different 
reasons." 

"Thcy'tc not paying for any
lhing specifically and it docs not 

acknowledge PGV's liability," 
Rankcn said. 
~.~ :vfaui attOuH;y S&id h.; ex

pected to win his cases against 
PGV based on conclusions 
reached by state and county reg
ulators in a report they issued in 
October 1991. "The conclusion 
of the investigations was that the 
blowout did not occur as a result 
of unusual or unmanageable sub
surface, geologic or hydrologic 
conditions," Ranken said. 

Settlement payments repor
tedly will come from Lloyds of 
London, PGV's insurance firm. 

PGV was represented by 
Carlsmith Ball Wichman Murray 
Case Mukai & Jchiki in the 
settlement. 

Those filing the claims were 
primarily residents of Lanipuna 
Gardens, Leilani Estates and Ka
poho subdivisions, although 
some live as far as Nanawale 
Estates. 

Carlson and Morris said they 
hoped the settlement would 

clean the slate on relations be
tween PGV and the residents, 
which have Ut:en ~.:onh:niiuLE:>~ at 
best through the years and 
reached a fever pitch when the 
blowout occurred. 

"PGV strives to be a good 
neighbor and we always try to 
do things in that spirit," Morris 
said. "We have tried to do this 
in the past and we will try to 
this in the future." 

"I look at this as a chance to 
put the sins of the past behind 
us and have a better relationship 
between PGV and the surround
ing community," Carlson said .. 

The uncontrolled blowout of 
June 1991 came while PGV was 
still in the well-drilling stage of 
its project. An explosion at well 
Kapoho State 8 at 11:30 p.m. on 
the night of June 12 lasted more 
than 30 hours. Two workers re
ceived minor injuries but were 
not hospitalized. Roughly 80 re
sidents relocated to Hilo hotels 
after complaining about hydro
gen sulfide emissions and high-

- Wt~ Hawaii Today. Sunday, March 20, 1994 ' 

PGV settles several suits 
IIlLO (AP) -An out-of-coun selltement has been reached in 

connection with eleven lawsuits filed by Big Island families against 
geothermal developers. 

J\ confidentiality clause in the settlement agreed upon this past 
week prevented those involved from speaking publicly about its 
terms. 

However, some reports indicate Puna Geothermal Venture agreed 
10 pay residents about $500,000. 

decibel screeching coming from 
the facility. 

Later, a number of resioents 
visited doctors complaining ab
out symptoms they attributed to 
gases they inhaled during the in
cident. No doctors publicly ack
nowledged any proof of the 
connection. 

Several families, however, 
were given temporary lodging 
by the American Red Cross after 
the state District Health Officer, 
Dr. Sam Ruben, said their health 
was being endangered by the 
facility. 

Department of Health Deputy 
Director Bruce Anderson later 
said many of the illnesses were 
probably "psychosomatic," or 
caused by psychological and 
emotional stress. 

Following the blowout, the 
PGV project was set back for a 
number of months as regulators 
placed new restrictions on its de
velopment. The plant began full
time operations last April. 
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Geothe:r·mal bill ~ ~~ 'M 
steams property. \,_ 
rights advocates 
By XAVIER BRIAND 
Washington correspondent 

given away." . 

WASHINGTON - The latest 
~crsion of a bill by Rep. Pat Wit
hams, D-Mont, to preserve the 
famed geysers at Yellowstone Na
tional Parle ran into turbulence at its 
flrst Senate hearing last week. 

The measure, passed by the 
House in November, would estab
lish a IS-mile buffer zone around 
Yellowstone where geothermal 
development would be restricted. 

Leasing of federal lands for 
geothennal development would be 
banned, and geolhermal activity on 
state and private lands within Mon
tana's portion of the protected area 
would require a stare finding that 
the deve!cprr.ent doesn't tan into 
Yellowstone's water supplies~ 

Williams, joined by Sen. Max 
Baucus, D-Mont, defended the bill 
against charges that it might 
weaken the power of states to con
trol water and result in the "taking" 
of private property. . Gov. Marc Racicot, R, and Inte

nor Secretary Bruce Babbitt signed 
a compact spelling out those condi
tions Jan. 31. 

Leading the attack were conser
vatives Sen. Larry Craig, R-Idaho, 
and Sen. Malcolm Wallop, R-Wyo. 

Wallop said the bill would 1'-"'d 
to unwarranled federal intrusion in 
Wyoming water law by giving the 
Interior Department power to over
ride state measures if it believes 
they are inadequate to prorcct the 
park's geothermal resources. 

"It turns state sovereignty on its 
car," Wallop said "So I ask my 
coUeaguc, why this hearing? Or for 
that maUer, why is this legislation 
necessary?" 

For his part, Craig said Idaho 
~atcr laws already protect geysers 
m the park. 
"W~ think we've done our job. 

We thmk Mom~ma and Wyoming 
ought to do their job. And then that 
would deny us the threat of a law 
like this, that takes away state 
water primacy when a bureaucrat in 
Washington so decides that it ought 
to," Craig said. 

Baucus responded that Wi!!iams' 
bill will assure Americans that Yel
lowstone will not be subject to 
"vagaries and whims" of various 
states, governors and legislators. 

Montana is as concerned about 
st.alc righLs as Idaho is, Baucus 
added. 

"But Max. the federal system 
gave the Western states the right to 
cont.rol their water over a century 
ago," Craig said in a raised voice. 
"That was a unique thing outc;;ide 
the federal system. We are, by thi!; 
action, taking back something the 
federal government has already 

Idaho and Wyoming have yet to 
take that step. Under the bill, 
geothermal extraction in their 
protected zones would be banned 
until they come up with language 
acceptable to Lhe Interior Depart
menL 

Williams said a federal role is 
cruc~l to extend "iron-clad, cop
pcr-nvctcd, zero-risk protection" to 
the last functioning geothermal 
basin on the planet. 

The version passed by the House 
last year answers the critics who 
said the original bill stepped on 
staLe rights, he said. 

As far as the takings issue is con
cerned, the bill does not deprive 
one of the key players in the con· 
tmversy - the Church Universal 
and Triumphant of Corwin Springs 
-. ~f its private property rights, 
Williams argued 

The legislation would prevents 
the use of any subsurface weJi in 
that area, and would stop the 
church from using its well. 

But the Justice Department, in its 
review of the bill, said the measure 
is not a taking because it docsn 't 
stop Lhe historic usc of Lhc surface 
flows of water, and it docs not take 
away the current use of the wen 
according to Williams. ' 

"It only assures that any use 
meet the test of no impairment or 
harm to the protected f'-"'tures Yel
lowstone," he said. 

Williams added that the well 
controversy might disappear if 
church decides to exchange its 
property for land now controlled by 
the U.S. Forest Service. 

The Senate might even consider 
i~g trade language in its ver
Sion of the bill, he said. 

"But I also urge the Senate to 
move before this Congress gets out 
-. ~it.h or without a trade in it," 
?'illta1· ·. said ... This is extremely 
unpon.~. , bu· 
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Easter service 
to celebrate 
geothermal 
win, groups say 
By Devt Sen Laskar 
Stor-Bullet1n 

The Big Island Rainforest Action 
Group and the Pete Defense Fund 
are sponsoring an Easter sunrise 
service to celebrate the decision 
by two Wyoming companies earll-' 
er this month to stop developing 
geothermal energy. 

The celebration at 6:30a.m. Sun
day will include •prayers of 
thanksgiving, sharing and offer
ings on the years of struggle, tree 
plantings and an Easter egg hunt 
for the children," said rain" forest 
group spokesman Jim Albertini. 

The events will begin at the True 
Geothermal Energy Co. main gate, 
two miles from Pahoa High School. 

Following the activities, break
. fast will be served and a strategy 
·session will be held at the Pahoa 
Community Center. For informa
tion, call !J66. 7622. 

Campbell Estate swapped upper 
rift land on the Big Island for a 
parcel of the state's middle rift 
land nearly a decade ago so Mid
Pacific Geothermal Inc. and True 
Geothermal could develop geo
thermal energy. 

Citing marketing problems, both 
companies announced earlier this 

Thursday, ~arch 31. 1994 · 

month that they were pulling out 
of the venture. The departure 
doesn't affect rival Puna Geother
mal Venture in the tower rift area, 
which began supplying 25 mega
watts of electricity to the island's 
power grid last year. 

Geothermal opponents, who 
want Campbell Estate to clean and 
return the land to native Hawai
ians on the Big Island, hailed the 
companies' decision as a victory. 

Landowner Campbell Estate 
does not plan to cut its tosses and 
lose the investment. 

"The state policy has been to 
seek alternatives to Imported oil," 
said Russell Alger, director of Ha
waii Asset Management Co., a divi
sion of Campbell Estate. "We are 
still negotiating with potential re
placement developers right now." 

Drilling began in the Wao Kele 0 
Puna rain forest in 1989, and a 
geothermal steam resource was 
discovered the following year. 

Palikapu Dedman, president of 
the Pele Defense Fund, said be and 
others are hammering out a plan 
to give the rain forest the same 
status as Kaho'olawe, now a cultur
al reserve held as a trust for even
tual transfer to a sovereign nation. 

Alger said the rain forest resto
ration will have to wait until 
Campbell Estate has given up on 
geothermal power. 

"The existing well will either be 
used by a replacement company or 
by the state as a monitoring device 
for geothermal energy," Alger 
said. "The existing well bas value, 
and it Is very unlikely that the well 
will be plugged or abandoned." 
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Rotten-egg odor reported by Puna residents 
By JASON ARMSTRONG 
West Hawaii Today 

POHOIKI- A few lower Puna re
~idcnts said they suffered an unexpected 
~urprise Sunday morning that did not 
come from the Easter Bunny, although 
it resembled eggs. 

Residents living near Puna Geother
mal Venture's plant claimed they suf
fered brief exposure to hydrogen-sulfide 
gas, which in lower concentrations 
smells like rotten eggs. 

"There was definitely odors of H2S 
out in the carport," said Barbara De
ttwciler, whose Leilani Estates home is 
about 1,500 feet from the PGV property 
line. "There was definitely odors off of 
Kapoho Road also." 

Dcttweilcr and her husband, AI, each 
said they detected the gas odors around 
2:30 a.m. Sunday while preparing for 
their daily newspaper deliveries and la
ter around 5 a.m. while making their 
rounds. 

"It was only for a short period of 
time, I'd say 10-to-12 minutes," AI De
ttweiler said, while adding he did not re
port the exposure because of its brevity. 
"There was no need to call,'' he said. 

PG V denied any release of H2S gas. 
"We sent our monitors out and there 

were no readings," said Barry Mizuno, 
PGV financial manager. 

The Dettweilers speculated the gas 
they allegedly smelled was released as 
the result of a one-car accident that 
occurred about the same time and 
caused temporary power outages in the 
area. 

Army Curtis, Hawaii Electric Light 
Co. spokesman, confirmed that a car 
struck a utility pole along the Pahoa
Pohoiki Road bordering the PGV plant. 

Electricity to 981 HELCO customers 
was interrupted at 2:05 a.m. and nearly 
completely restored by 4 a.m., Curti!> 
'>:lid. 

Mizuno said the power outage did not 
affect PGV's transmission of 25 mega
watts of electricity to HELCO, although 
it did throw off the geothermal com
pany's electrical H2S monitors. 

The unmanned, mechanical instru
ments, which are recalibrated daily, are 
thrown off similar to how a common 
VCR is each time power is interrupted, 
he added. 

PGV inspectors, equipped with hand
held monitors, were quickly dispatched 
to refute any leak concerns, Mizuno 
said. 

Both Harry Kim, county Civil De
fense administrator, and Jim Moulds, 
county geothermal compliance coordina
tor, said they did not receive any leak 
reports from either PGV or area 
residents. 

''I feel reasonably satisfied there were 
no 1125 emissions at PGV," Moulds 
said. 

He later clarified the statement by ad
ding that his remarks were based solely 
on information supplied by PGV. 
Moulds said he had no first-hand exper
ience with the alleged leaks. 

Aurora Martinovich, whose Lanipuna 
Gardens home abuts the PGV plant, said 
she was sleeping when the emissions al
legedly occurred. 

"I woke up with a really bad head· 
che and I had diarrhea three times l 
fore 7 a.m./' she said. 

Martinovich, who said she did not 
personally smell H2S gas, said she did 
not report her ailments because she felt 
county officials would not be working 
during the holiday weekend. 

Martinovich said H2S leaks have his
torically occurred in the early morning 
hours. 

"Th<lt's kind of the scary thing," she 
said. "We don't get any warnings." 

-Hawaii Tribune · Herald, Monday, April 4, 1994 

PGV denies reported leaks 
Puna Geothermal Venture spokesman Barry Mizuno said 

there were no emissions of hydrogen sulfide early yesterday 
morning, despite the claims of the anti-geothermal Big Island 
Rainforest Action Group. 

Jim Moulds, the county's geothermal compliance officer, 
said he also knew of no such incident. 

Lanipuna Gardens resident Aurora Martinovich said "area 
residents smelled hydrogen sulfide from 2 and 5:30 a.m. and 
experienced early morning headaches and diarrhea." 

The BIRAG release said a traffic accident outside the plant 
may have attributed to emissions. 

Mizuno said the accident knocked down power lines out
side the plant and tripped PGV alarms. 

PGV did continue to operate unimpeded, he said. 
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Rebirth of 
forest to be 
celebrated 

The Big Island Rainforest Ac
tion Group and the Pele Defense 
Fund are planning an Easter 
sunrise celebration with the 
theme "Rebirth of the Forest" to 
celebrate the Wyoming-based 
True Geothermal's announced 
pullout from Wac Kele 0 Puna. 

The celebration will begin at 
6:30 a.m. Sunday at what used 
to be the True Geothermal Co. 
main gate into the forest, located 
approximately two miles above 
Pahoa High School. 

"The celebration will include 
prayers of thanksgiving, sharing 
and offerings on the years of 
struggle, tree plantings, and an 
Easter egg hunt for the child
ren," said spokesman Jim 
Albertini. 

Following the forest sunrise 
celebration, a 9 a.m. breakfast 
and 10:30 a.m. stop-geothermal 
strategy session will be held at 
Pahoa Community Center, ac
cording to Albertini. 

"The withdrawal of True 
Geothermal from developing the 
energy of· Pele in the Wac Kele 
0 Puna rainforest is a success 
and a victory for ative Ha
waiians and environmentalists," 
said Palikapu Dedman, Pele De
fense Fund president. 

"We will work to get the 
Board of Land and Natural Re
sources and Campbell Estate to 
return Wac Kele 0 Puna and 
Kahauale' a to their original and 
protected status," said Dedman. 

"The stop-geothermal strategy 
session following the forest 
celebration will focus on several 
aspects of restoration and pro
tection for Wac Kele 0 Puna, 
including: complete well plug
ging and proper abandonment of 
the True wells, reforestation of 
all "denuded areas, revoking all 
geothermal permits in Wao Kele 
0 Puna, reversing the CampbelV 
State land swap and returning 
Wac Kele 0 Puna to a Natural 
Area Reserve," said Albertini. 

Albertini said, "BIRAG sup
ports the Pele Defense Fund's 
call that Wac Kele 0 Puna be 
given the same status as Kahoo
lawe, that is a cultural reserve, 
held in trust for eventual trans
fer to the sovereign Hawaiian 
entity when it is re-established." 

"The strategy session will 
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Neighbors settle Pl1nPiblowout-st.Jit. 
By HARRY EAGAR 
Staff Writer 

HD..O - Puna neighbors Or Puna 
Geothermal Venture's well have 

1 reaclled an out-of -a~urt settlement 
for emotional uauma and other prob
lems associated with an eviiCIIIIIion 
forced by a 1991 well blowout. 

About 110 adults, mostly residents 
of Lanipwla Gardens and Leilani Es
lales subdivisions, sued in 3rd Cir
cuit CourL A number of children 
were also involved. 

Maui lawyer Anthony Raoken rep, 
resented 36 of the adults. The terms 
of the ietllement were not disclosed. 
but Raoken says the neighbors re
tained the option of seeking injWIC
tiYe relief in case of any future re
leases from the geothermal wells in 
excess of state permit levels. 

When the well blew out in JWle 
1991, the ooioe was heard 18 miles 
away and the gases continued to 
spew for 32 hours. 

The residents alleged that several 

~ison!>us subslal1Ces were involved, generati.ng plant J>t~ 
pnmanly hydrogen sulfide. They Th¥1~· · ~ .urv1 th 
said the blowout e;aused them dis- sen! '' • · iail~s. whid':,~ 
tress, threaten~ therr property valu.;s accepted· cult Jud e Shuni hi 
and had negauve effects nn therr Kim T g c 
health, primarily upper respiratory ura on . y. . 
tract problems. · .~"*·.~ Ken Carlson, a lawyer who repre-

Although the senlemen~ifu sented many of the plaintiffs, ti>ld the 
Thursday completely closes lilt! dis· Hilo TribWle-HerBld that he sees the 
pute betw,een Puna Geothennal Yen· settlement as a chance for "a better 
ture aud the 110 plaintiffs over l1le relationship between PGV and the 
1991 incident, Raoken says thele"lt ·''surrounding community" from now 
still a question about whether · on. 
geothermal develoJ?~?~eDt is appropri-
ate as close to restdential uses as it 
has occurred in Puna. 

There are at least two pending 
lawsuits, one being pursued , by 
Raoken, seeking to impose addiliollal, 
conditions o.n geothennal de.lelop
ment. 

Puna Oeothennal V enrure did not 
admit any wrongdoing in making the 
senlement. At least eight lawsuits 
were filed, some of which aisQ de· 
manded the company's electricity 

VUWCf lJill!aSt!UUIU \Ana•-.--- ~ 

a process in which the Bishop Esta 
as the state's largest prival 
landowner has a major interest. 

The Hawaii Community Develo1 
ment Authority handles the redeve 
opment of Honolulu's Kakaako Oil 
triet, where the Bishop Estate btl 
some land holdings. 

State Ethics Commission Exect; 
tive Director DanieiJ. Mollway sai 
he could not comment directly on th 



JohnWalhH 
Governor 

ecopier ry021 : 3- 4-94 16~54 DLNR / OCEA~# 1 

hc:.CEIVED 

9 4 r4A R 7 P I : 3 I 

J.'RIDAY, MARCH 4, 1994 94-022 

Governor John Waihee has been informed that True/Mid-Pacific 

Geothermal Venture will begin winding down its efforts to develop geothermal 

energy on the Island of Hawaii. The Governor was informed by letter from 

ExecutlveChwnben 
Contact; 

Carolyn Tanaka 
!eo8) 580-~ 

Mr. Hank True, Managing Partner of True Geothermal Energy Company, located 

in Casper, Wyoming. 

"I regret the decision by True/Mid-Pacific," said Governor Waihee, "but 

understand that it was based on business considerations. I want to express our 

appreciation for the many years the company devoted to proving that geothermal 

resources exist in the Puna District. Their efforts to date will make the task of the 

next developer easier." 

"Despite this recent development, I continue to believe that geothermal 

en.:rgy i~ an important source of energy for the Island of Hawaii. The experience 

we have had wiih Puna Geothermal Venture, which has been supplying 25 

megawatts of power to the people of the Big !~land for the better part of a year now, 

demonstrates the enormous potential of this resource on the island. I hope that 

another qualified company will be found to pick up where True/Mid-Pacific is 

leaving off," said Governor Waihee. 

#30# 
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PGV repairs leaks, goes back on line 
By JASON ARMSTRONG 
West Hawaii Today 

POHOIKI- Puna Geothermal Venture resumed producing power 
from its 25-megawatt plant early Friday morning following a 10-hour 
shutdown to repair a "small" hydrogen sulfide leak, according to a 
PGV statement. · 

The latest in a series of nagging leaks occurred at the $100 million 
plant Thursday afternoon, forcing shutdown by 7:30 p.m. 

A "small" leak in the pipe leading from the power plant to the rein
jection wells was repaired and the facility was again on line by 5:20 
a.m. Friday, according to PGV. 

A company statement said the highest hydrogen sulfide emissions 
measured were two parts per billion, however, county Civil Defense 
Administrator Harry Kim said the figures were a bit higher. 

Kim said PGV monitors recorded "peak" emission levels of 20 ppb 
along the property perimeter. The official alert status is an hourly av
erage of 25 ppb, yet Kim has the authority to order an alert at lower 
levels. 

No alert was given because the location of the leak was known and 
emission levels returned to zero once it was repaired, Kim said. 

Still, Kim said he received three calls from residents of nearby La· 
nipuna Gardens subdivision who reported having detected hydrogen 
sulfide emissions. 

It was a local resident who first notified PGV of the leak, Kim 
said, which re-enforced his belief that detection procedures need 
revision. 

"The present system is inadequate and I don't think anyone can. 
challenge that," Kim said . 

• "''f "'": • . • . . . . .. ' •..... ,, 
West HawaH Today, Friday, JaoiUU'y 28, 1994. . 

PGV plant shut down 
HILO (AP) -Puna Geothermal Venture shut down its power 

plant Thursday night to repair a leak. 
Repairs were _expecte~ to be ~mpleted and the 25-megawatt plant 

returned to service by this mornmg, PGV site manager David Berube 
said. 

The. shut~own oc_curred around 7:30 p.m. after a small leak was 
found 10 ~ pipe leadmg from the power plant to the reinjection wells 
Berubesrud. ' 

State and county agencies were notified of the problem and there 
were no permit violations, he said. ' 
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UH to study geothermal energy's '1 · 
effect on Native Hawaiian culture ,1 :> 
By BOBBY COMMAND 
West Hawaii Today 

A team from the University of Hawaii today be
gins a survey of Native Hawaiian ethnography that 
would be affected by a 500-megawatt federal geoth-
ermal energy plant in Puna _ 

The Cultural Advocacy Network for Developing 
Options will begin locating about 20 independent 
sources of cultural and religious practices in an area 
proposed for the Hawaii Geothermal Project plant. 

Jon Matsuoka, team spokesman and a professor 
of social work at the UH, said the there is a Federal 
District Court order to complete an environmental 
impact statement for the SOO:megawatt project. 

The Oak Ridge National Laboratory is. assem
bling the EIS in conjunction with the U.S. Depart
ment of Energy. The state, which has dropped its in
terest in the project, had proposed the project to 
Congress in 1990. 

Matsuoka said the team will gather information 
on traditional culture still being practiced in Puna. 
"The purpose of this study is to look at native issues 
and how the federal project will affect them. • 

Matsuoka said sources must meet specific re
quirements before they are interviewed. 

"We are looking for kupuna (sources), cultural 
experts, practitioners and users of the area for cui-
• 

tural purposes, • Matsuoka said. "We are also seek
ing leaders of Native Hawaiian groups who live 
there." 

However, Matsuoka said potential sources do not 
haye to be Hawaiian. "We're looking at focus 
groups, so we may want to interview someone who 
has married into a Hawaiian family, or is an expert 
in some area." 

The recommendations are due by the end of Fe
bruary, so Matsuoka said they will have to limit the 
number of interviews they conduct. The team's· 1 

findings and recommendations will be reviewed by. 
a number of interested people who responded to ads 
in Native-Hawaiian related publications. 

Matsuoka said anyone lll'ho knows of a possible 
source for their project may call him at 956-6123. 

The Puna area is one of two places ilie-feder.;i- c 
government is studying for possible development of 
the Hawaii Geothermal Project. Matsuoka his team 
has already started gathering data from the other 
site, South Maui. 

Matsuoka is working with Davianna Pomaikai 
McGregor and Luciano Minerbi, both also from the . 
University of Hawaii. 

A draft copy of their findings will be made avail
able to the public in March 1994. 
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Project is dead; EIS isn't 
The project may be dead but the environmental impact 

statement lives on. 
Even though the state decided against pursuing the 500 

MW Hawaii Geothermal Project, the federal government is 
still under a Federal District Court order to prepare an EIS 
for the previously proposed project, according to a team of 
consultants hired to help prepare the document. 

Oak Ridge National Laboratory has contracted with the 
team of University of Hawaii faculty members (Cultural Ad· 
vocacy Network for Developing Options) to assist the Depart· 

-mcmt of Energy-"in ·evaluating the potential environmental im· 
pacts" of the project. 

The team is conducting a survey of native Hawaiian cttl· 
ture in Puna and south Maui. It's gathering information on 
native Hawaiian traditions and resources and on potential im· 
pacts to those traditions from the Hawaii Geothermal Project. 

Those wishing to suggest names of Hawaiian cultural infor· 
mants for interviews with the team can call Jon Matsuoka at 
956·6123. 

I 



t HawaU Today, W~e_sday, January 12, 1994-

PGv·notice chastised 
IDLO (AP) - Hawaii County Civil Defense Administrator Harry 

Kim says residents near Puna Geothermal Venture's power plant 
were allowed to be unnecessarily worried when the plant shut down 
without notice on Sunday. 

While plant officials described the shutdown as technically unim
portant, that was not communicated to the area residents who became 
anxious about the possibility of another crisis, Kim said. 

Puna Geothermal should do a better job of keeping area residents 
informed when shutdowns occur, be said. 

Puna Geothermal vice president Steve Moreris said the shutdown 
was to repair a minor leak in a five-foot section of pipe. 

The size of the hydrogen sulfide leak never reached levels that re
quired the developer to notify regulators, he said. 

Plans called for the plant to be back on line sometime Tuesday. 

I 



Slur-:Sulletln Monday, Oeeember 13, 1993 l 

Board action 
on Mizuno 
case faces 
challenge 
o Rules were violated 
in a closed meeting, 
two people charge 

leaving county employment. 
While working for the county, 

Mizuno •was up to his eyeballs in 
regulation of geothermal and he 
acknowledged it today," he said. 

But Mizuno's attorney, Scott 
Leithead, said the Jaw does not bar 
a person from going to work for a 
company after dealing with the 
company as a county employee. It 
only prohibits the employee from 
working on specific projects for 
the company for pay, he said. 

That apparently also was what 
the Board of Ethics said . in the 

By Rod Tbompson =i~n on the case, requested by 
Big Island corre'!'Ondent o. But that opinion Is still 

secret. 
HILO - The Hawaii County And Mizuno and Leithead said 

Board of Ethics violated its own the opinion should remain secret, 
rules when It met in November despite the tact that the reason for 
1992 to consider whether it was the secrecy has passed. At the 
right for county Managing Direc- time. the administration of Mayor 
tor Barry Mizuno to take a job Lorraine Inouye was com.mg to an 
with Puna Geothermal Venture, end, and Mizuno didn't want the 
activist James Albertini told the word out about where he was 
board Friday. looking for a new job. 

Albertini said the board had But the two said the opm10n 
failed to give proper notice of the should remain secret because re
November meeting. vealing It would set a precedent 

When board members asked for revealing similar opinions on 
Steve Christensen, deputy county other county employees. 
attorney, whether the charge was· While the board wrestled with 
accurate, Christensen threw up Mizuno's ethics, it quickly decided 
his hands and said, "I don't know-· on the ethics of one of Its own 

Gordon Pang, immediate past members. Chairman David Ramos 
pr'esident of the Big Island Press , said member Aileen Lum bad no 
Club, also suggested the board conflict of interest, although the 
violated the Co~nty <;barter ~hen .. case against Mizuno was brough_t 
it voted on Mizuno s case m a by geothermal opponent Albertl
closed-door session last year. ni and Lum was once an active 
. The board responded only that m~mber of a pro-geothermal 

It would consider Pang's com· · group. 
ments. There is no conflict because 

Albertini was making a broader Lum has no financial interest in 
charge that Mizuno violated a the case, Ramos said. 
county ordinance restnctmg em- A decision on the case was post-
ployees from working for private poned. 
companies within a year. after 
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Mizuno ethics hearing delayed until January 
By JASON M!MSTRONG 
West Hawaii Today 

hiLO - The Board of Ethics will wait 
Until January to determine if a former 
1 'ty managing director committed an 
e cal violation when he accepted a 
1 le-sector job days after leaving office. 

The board is responding to a complaint 
alleging Barry Mizuno, managing director 
with the former-Mayor Lorraine Inouye 
administration, violated the Code of Ethics 
when he became financial manager for 
!'una Geothermal Venture. 

Mizuno started working for PGV nine 
days after he left office Dec 7, 1992. 

Geothermal activist Jim Albertini has 
claimed that violated the Hawaii County 
Charter, which states former county em
ploy~es must wait a year before represent
ing a business that was regulated by the 
county. 

Mizuno testified that he was an "active 
member" of the state lind county Geother
mal Task Force that developed the Geoth
ermal Management Plan that PGV must 
now follow. 

Prior to leaving office, Mizuno received 
a confidential advisory opinion from the 
board approving his position at PGV. 

Albertini has since claimed the hearings 

at which the opinion was derived were 
"null and void." The limes for the Novem
ber 1992 alld January 1993 hearings wete 
not anilounced at the conclusion of the pre
vious board hearing as is required, accord
ing to Albertini. 

The issue regarding the legality of the 
hearings prompted the three members who 
attended the Friday heating to postpone ac
tion until Jan. 12. 

Board member Glenetta Bennett asked 
Deputy Corporation Steven Christensen if 
the beatings were held legally. Christensen 
responded with a brief review of the char
ter then said he did ilot know. 

Board members also deferred action on 

a petition from Bob Lerro alleging former 
County Council Chairman l.tus_,ell Ko~u
bun unethically accepted •,iob as H!lo 
Main Street Program dir~: 

Kokubun, folloWing,J siMilar complaint 
trom Lerro, was earlier told by the Board 
of Ethics to walt )I lull year before lobby
Ing the County Qtuncil. ' 

While told not to lobby political leaders 
until July 1, 1993, Kokubun tettltied be
fore the Hawaii County Houalng Agency 
on )fay 19 of this year. · . 

Board members unanimously voted to 
postpone action on the petition because 
Kokubun was not at the heating Frlday. 



West Hawaii Toda.y, Wednesday, January 26. 1994-

Big Island experts focus on diverse, 
renewable energy resources 

By KARIN STANTON needs in the coming years. 
West Hawaii Today "You are going to see HELCO changing to a 

Big. Island indust~y representatives agree new way of business," he said. "We promise to 
energy sources must be diversified and should spend more time in Kona. We will be in your 
focus. on· renewable resources. community. We will ask your opinion and we 

Five energy experts addressed the quarterly will follow through." · 
meeting of the Kona· Kohala Chamber of Com- One of the areas HELCO is focusing on is 
men:e: luncheon at Mama Malia's restaurant maintaining. cnstomer service while such· large 
Tuesday;: speaking on traditional and alternative commercial enterprises as Cos teO> move into 
energy sow:ces. West Hawaii, he said; 

Hawaii County Energy Coordinstor Ray Carr Working With the Integrated Resources Plan-
modemted the panel;, prefa<:in&llte speakers by aing (lR.P), advisory committee, HELCO is 
sayiug;Jhe' Big rstand already)Uil&es: the' most promoting new residential Pf011181D8;., edncation 
~!l(lllrCeSlin the state. .·', ;y . ·' :, . programsll!ldfocas!gtoup:s,to>~ ·. $' the .:us-

} : TOJa;~HELCOC11$10lD¢J·SCJ'rice,mana- ·· '" ;>;;< 
t ••.·~ ... JB\Hil .. o' said mCOIIIJI&1lY. · ... ·.· .... ls:eo. -.. . - :A. ,,~ EN£RG¥ 
\.;llld'(f&~g.wijh;customca;totllteetthcir • · ,\;i':\;t:c•:tP&Qe4A 

{\{{'-:~~:: ~; -., ;<·-f.:~_· . 

... Energy experts discuss alternatives' 
From Page 1A 

tamer, Goya said. HELCO also 
supports such experimental ef· 
forts as electric cars. 

"Things are happening, but it 
may not be as fast as you would 
like," Goya said. "Please, be pa
tient with us." 

Puna Geothermal Venture Fi
nance Manager Barry Mizuno 
presented an overview of the 
plant, which is the flrSt of its kind 
in the state. 

Costs for the venture already 
have exceeded $130 million, he 
said, but the plant's two wells are 
supplying HELCO with 25 mega· 
watts, or enough power to serve 
25,000 customers, which is the 
limit on its permit. 

Originally, PGV officials anti
cipated each well to produce 3 
megawatts, Mizuno said, but cur· 
rently they are exceeding 25 
megawatts. 

AI Hee, president-of Waimana 
Enterprises, said he is in favor of 
competing energy sources as it 
will result in new ideas and posi· 

tive changes in the industry. 
Waimana Enterprises is in

volved in hydro·electric power 
and more recently is exploring 
fossil fuel possibilities for West 
Hawaii in Kawaihae. 

Clean and efficient, hydro
electric power is a viable option, 
he said, but still faces opposition 
even though it has been used 
since the early 1900s. 

One plant at Honolii recently 
was shot down by environmental· 
ists, Hee said. 

"We could not convince them 
that we would not leave an im· 
pact on the surf," he said. "It is a 
simple argument, but not so 
simple when people ask for a 100 
percent guarantee." 

Water from East Hawaii's 
streams would be returned and 
only would be needed at peak 
times. 

"They are the same," Hce said. 
"On a cold, rainy night when 
everyone goes home, takes a hot 
shower, starts cooking and 
watches TV, that is a peak," be 

said. "But that is when the stream 
starts flowing, too. It only runs 
when there is water in the 
stream." 

Retired engineer and active 
member of the IRP, Brad Houser 
said renewable energy sources, 
including photovoltaic or solar 
power, are an important part of 
the future of the Big Island. 

"It is a growth industry," he 
said. "It is the fastest-growing 
segment of the environmental in
dustry (concerned with energy)." 

Photovoltaics already are being 
used commercially and by utility 
companies, as well as continuing 
experimental projects, he said. 

Costs for such energy sources 
are decreasing and will continue 
to do so, Houser said, and the Big 
Island can take advantage of that 
if a public utility leads the way. 

Jim Russell, a past president of 
the American Society of Heating, 
Refrigeration and Air-· 
conditioning Engineers, said con· 
servation also should be a top 
priority in energy concerns. 

HAWAII TRIBUNE-HERALL 

l-.:l..l-'H 
On geothermal 

The Big Island Rainforest Ac 
tion Group (BIRAG) will span· 
sor a geothermal infonnationa 
meeting today at 7 p.m. at the 
Pahoa Community Center. 

The purpose of the meeting ~ 
to evaluate a recently completec 
Federal Environmental Protec
tion Agency preliminary site as
sessment on Puna Geothenna 
Venture that noted significanl 
amounts of toxic gasses anc 
heavy metals have been release< 
into the surrounding area. 

Included as part of the evalu· 
ation of the EPA Assessmenl 
will be community strategy tc 
protect the environment and 
public health and safety, coordi· 
nators said. 

BIRAG encourages public 
participation in evaluating the 
EPA Assessment and fonnulat· 
ing strategy. People are asked tc 
bring information and/or do· 
cumentation regarding PGV and 
its effects. 
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County to monitor geothermal J 

0 Confusion over 
regulatory duties 
is being ironed out 
By Gordon Y.K. Pang 
Tribune-Herald 

Hawaii County is taking over 
primary responsibility for noise 
monitoring of Puna Geothermal 
Venture's Pohoiki plant, but the 
state Health Department will re
main as the main enforcer over 
air emissions. 

State and county officials are 

finalizing the details ot' the ar
rangement this month. 

The state, until this past July, 
has been the chief monitor for 
air and noise quality. 

Norman Olesen, the county's 
deputy planning director, said 
the state had been trying to get 
the county to have primary re
sponsibility over air restrictions 
too but backed out after the 
county squawked at the idea. 

But Deputy Health Director 
Bruce Anderson said county of
. ficials got the wrong idea if they 
thought the state wanted to shed 

itself of its chief enforcement 
responsibilities over air 
emissions. 

The county is expected to en
force noise emissions primarily 
because only the county has a 
permit regulating noise during 
normal plant operations, Ander
son said. 

Both state and county permits 
regulate air emissions and the 
state never intended to give the 
county primary responsibility in 
that area, he said. 

"! don't know who led the 
county to think they were going 

noise; state to handle emissions 
to be taking over all geothermal 
monitoring oversite," Anderson 
said. "We've always said we 
will be the lead agency in en
forcing air quality around the 
geothermal project." 

Not true, Olesen said. "Ini
tially, it was our understanding 
that all monitoring and informa
tion dissemination would be 
with the county - including air 
monitoring." He said that view 
had been expressed by state of
ficials since July. 

"We have no talent or exper
tise here with regard to air," he 

said. "Our reaction to (enforce
ment of air) was absolutely no 
wav. We are not in the health 
buSiness." 

Jim Moulds, the county's 
state-funded geothermal com
pliance coordinator, will be the 
chief noise enforcer for the 
county. Olesen said Moulds will 
attend training sessions and be
come certified in connection 
with his duties. 

State money is being used to 
fund Moulds' training and any 
equipment necessary for noise 
monitoring, Olesen· said. 

The issue of air monitoring 
"was never brought up" during 
the last meeting between Mayor 
Steve Yamashiro, Planning Di
rector Virginia Goldstein and 
Anderson several weeks ago, 
Olesen said. 

But just because air regulation 
is mainly the state's responsibil
ity, it shouldn't preclude Moulds 
from monitoring both air and 
noise, Anderson said. 

"Why shouldn't he take the 
monitor with him and check if 
air quality meets current 
standards?" 
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GEOTHERMAL:· Residents: rip asset fund 
From Page 1 

by a jury of 12 of our peers," 
said Aurora Martinovich of La
nipuna Gardens. 

Rene Siracusa of Kaoho 
Homesteads questioned the 
claims procedure for the fund. A 
claimant would need to apply to 
a panel which would then make 
its recommendation to the Plan
ning Commission. An unsuc
cessful claimant could take the 
commission's decision to the 
eounty Board of Appeals. 

Members of all three panels, 
Siracusa said, are appointed by 
the mayor. "I say we're putting 

a lot of power vested in one 
person and that's not the demo
cratic way," she said. 

Several residents noted that 
the current draft be{pre the com
mission is far different from one 
drafted by residents and the ad
ministration of former Mayor 
Lorraine Inouye. 

Under that draft, the Planning 
Commission selected the fund 
panel and left that body with the . 
final decisions. 

Residents also were critical of 
proposals for a non-refundable 
$50 filing fee and a $100,000 

• 
"emergency fund," and said the 
claim process favored PGV by 
placing the burden of proof on 
claimants. , 

Several residen~ plealled. with 
commissioners, many of whom 
were not on the panel )Vhen the 
permit was issued four years 
ago, to re-open the document to 
investigate alleged wrongdoings 
on the part of the company. 

But Assistant Corporation 
Counsel Ted · Hong said that 
commissioners did not ilave the 
power to reopen the permit. It 
was up to the Planning Depart-

ment to determine whether com
plaints filed by residents war
ranted such action, he said. 

Meanwhile, Planning Director 
Virginia Goldstein said revisions 
based on the concerns of resi
dents would likely be made be
fore the commission takes for
mal action. There may also be 
another discussion session simi
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lar to last night's meeting, she ~ 
said. . g. 

Comments on the current ::<: 
draf! are being accepted by the 
Planning Department through 
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Monday, November 15, 1993 PACIFIC BUSINESS NEWS 

Geothermal power could be an Upcountry issue 
The state recently presented the possibility of geothermal ener

gy development to the Makawao-Pukalani-Kula Citizen Adviso
ry Committee. In 1984. about 4,100 acres of Maui land was des
ignated by the stale Department of Land & Natural Resoun:es as 
a geothermal subzone. Drilling tests indicate the area could pro
duce 25 to 50 megawatts of electricity. Comparatively, the Puna 
Geothermal plant on the Big Island produces 10 megawatts. 



JOHN WAIHEE 
GOVERNOR OF HAWAII 

KEITH W. AHUE 
CHAIRPERSON 

JOHN C. LEWIN, M.O 
ROBERTS. NAKATA 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
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HONOLULU, HAWAI196809 

Please enjoy this beautiful calendar. 

As one of the calendar sponsors, our Commission on Water Resource 
Management has joined the International Office for Water Education's effort to get 
the water message out to the children in our communities. Through the water 
education calendar, the students in our elementary schools will gain a better 
understanding of the role water plays in our lives and how we can help deal with 
future problems. 

Your support of water programs will continue to be appreciated. 

Very truly yours, 

Chairperson 

GUY K. FUJ1MURA 

RAE M. LOUI, P.E. 
O<'UN 
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The 1993·94 Northwest Water Education Calendar 

The International Office for Water Education (lOWE) was 
established at Utah State University in 1983 to promote 
water/science education. lOWE has conducted 
in-service training for more than 10,000 
elementary teachers and assemblies 
for thousands of students. 

Our goal is to teach the 
citizenry the basic principles of 
water occurrence, develop
ment, use, and administration 
so that their response to conser
vation and project development 
will be reasonable, justifiable, and 
socially beneficial. Unfortunately, 
most people are only vaguely aware 
of the role water plays in their lives. 
We need to develop understandings of 
people-water interactions and how they 
affect the environment, the economy, 
and the quality of life. Such understand
ings have simple "background" begin-
nings. For a child these beginnings may 
include playing with water. Most of these 
beginning activities in this calendar are from 
lOWE's Comprehensive Water Education, 
Grades K-6. 

Director of lOWE 
Associate Director 
Program Administrator 
Education Specialist 
Sponsor Coordinator 
Question Coordinator 
Secretary 

Dr. C. Earl Israelsen 
Dr. Donald R. Daugs 

Geoffrey G. Smith 
MarDell C. Parrish 

Kipper Giles 
Karen Merkley 
Betty Hansen 

AMERICAN RIVERS MONTH 

I I 
What river basin supplies water to more than three-fourths of Oregon's 

population and water to much of the state's industry? 

s 
NATIONAL FISHING WEEK 

What measures the amount of water 
coming into your home or business? 

6 

I3 

7 

FLAGDAY I4 

The U.S. Geological Survey's National Water Informa
tion Clearinghouse (NWIC) has been established to serve 
as a focus for the dissemination of water resource infor
mation to all levels of government, academia, the 
private sector, and the general public. NWIC will be 
decentralized with centers located strategically across 
the country. It is not a data repository but operates 
primarily as a referral center to other Federal and 
State data and information systems. The Clearing
house provides the linkage between collectors and 
users of water data and information and provides 
multiple and easy access to that information. 
Contact the Clearinghouse by calling 1-800-
H20-9000. 

"Water Wise" and "Water Literate." This 
calendar will assist you and your stu
dents to gain a better understanding of 
the role water plays in our lives and 
how we can help deal with future 
problems. This calendar can help 
you because it has: 

0 Over 100 thought-provoking 
questions with answers for classroom 

discussion. 

Dozens of water facts that you won't readily find in 
textbooks. 

0 Colorful posters by elementary students. 
0 Resource list in the pull-out section. 

s M T 
MAY 

w Th F s 
I 2 3 4 5 6 7 
8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31 

JULY 
s M T w Th F s JUNE 

31 1 2 
3 4 5 6 7 8 9 

10 11 12 13 14 15 16 I994 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 

The U.S. Bureau of Reclamation and the U.S. Geological Survey, regional 
sponsors of the Columbia River States' Classroom Calendar, are water ~ 

resource agencies in what department of the United States government? ~,J 

8 9 IO II 

What percent of Salem's publicly-supplied water comes 
from surface water: a) 18% b) 35% c) 78% d) 100%? 

I6 I7 
Bureau of 

IS IS 
Teachers' Workshop: The Blue Planet: Earth and Water 

13th - 17th (800) 922-4693. Bear Lake, Utah. 
Reclamation's 92nd 
birthday. The water 

resources management 
agency began in 1902. 

The study of groundwater is made possible by 
drilling wells. True or False? 

I9 20 2I 
FATHER'S DAY 

Teachers' Workshop: The Blue Planet' 

I 
How many miles is the 

Oregon coastline? .. , ·- .. a 

22 24 
and Water 20th - (800) 922-4693. Bear Lake. Utah. 

I 
If you plan to go boi,tm,g, when is the best time your life jacket on? 

...... .. .... 

• 
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WATER MA~ES • 
EAlTH OUR HOME, 

,..-:-~:, 

/ 
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;::::::----

:tTS TIME 
TO CLEAN 

HOUSE 
John W. Keys. Ill, Regional 
Director of the Bureau of 
Reclamation. 

Regional Winner of the 
Northwest Water Education 
Poster Contest, Britta. 

n lfe · Orego .,~.o~~41 
Grade: Sixth t ~~~~~e~ 

Myrtle Cres Lane 
School: 903 Myrtle Crest 97458 

Myrtle Point, OR 

Teacher: Mrs. Pamela A. Royer 

0 
DEPARTMENT OF 

THE INTERIOR 

BUREAU OF 

RECLAMATION 

Open A Flower 
Draw a flower shape on a smooth (but not shiny) paper and color it. 
Cut out the flower and fold the petals toward the center, creasing 
them flat. When you float your flower on the water, the petals will 
slowly open as a result of capillary action swelling the paper. 

The Columbia River 
The Columbia River is approximately 1,243 

miles long and is the largest North American 
river flowing into the Pacific Ocean. It ranks 
7th among 135 U.S. rivers that are more than 
100 miles long. Its headwaters are in Colum
bia Lake in British Columbia and its mouth is 
near Astoria, Oregon. Major tributaries of the 
Columbia are the Kootenai, Pend Oreille, 
Spokane, Okanogan, Wenatchee, Yakima, 
Snake, Lewis, Cowlitz, John Day, Deschutes, 
and Willamette Rivers. 

The Columbia Basin area includes 39,500 
square miles in British Columbia and 219,500 
in the United States for a total of 259,000 
square miles. It includes parts of Washington, 
Idaho, Montana, Oregon, Wyoming, Nevada, 
and Utah. Precipitation in the basin ranges 
from 10 to 140 inches annually. 

Alaska 
Alaska covers an area of 566,432 square 

miles, most of which is a very rugged topogra-

phy. Annual precipitation throughout the state 
varies from about 200 inches along the south
ern coast to less than 6 inches along the Arctic 
Slope. Glaciers cover about 3 percent of the 
state. 

Alaska's largest river is the Yukon which is 
one of the 5 largest river systems of the North 
American continent. It drains an area of 
330,000 square miles, one third of which is in 
Canada. It drains approximately 40 percent of 
Alaska's land area. An estimated 2,000 miles 
of waterways in the state are navigable with the 
Yukon River being the principal route. 

Hawaii 
The Hawaiian archipelago includes 122 

islands and extends more than 2,000 miles 
across the Pacific Ocean. The eight principal 
islands of the State of Hawaii all lie within the 
southeast portion of the chain and together 
account for 99 percent of the 6,450 square 
mile land area of the archipelago. 

----
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#~~ 
~~~ / 
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Mean annual rainfall ranges from 6. 5 inches 
on the leeward side of Marina Kea on the 
island of Hawaii, to 461 inches on Mt. 
Waialeale on Kauai. On each of the 6 major 
islands except Lanai, the range is from less 
than 18 inches to more than 250 inches. On 
Lanai it is from 10 to slightly more than 40 ' 
inches. All of the islands have runoffs of more 
than 50 percent of precipitation, with both 
Molokai and Maui showing runoffs exceeding 
70 percent. The total average runoff from all 
the islands is 13.3 billion gallons per day (bgd) ~ 

-~ 

Learn much more inside this calendar! 

The theme for 1993 con
test is: "Groundwater-A 

Natural Wonder" 
Deadline: November 19, 1993 

Winners will be featured in 
the 1994-95 calendar 

1993·94 NORTHWEST WATER EDUCATION CALENDAR SPONSORS 

Alaska Dept. of Env. Conservation 
National Drinking Water Week 

Bonneville Power Administration 
Hawaii Dept. of Land and Natural Res. 
Oregon Department of Fish and Wildlife 

U.S. Dept. of Agriculture, 
Working Group on Water Quality 

Bureau of Land Management 
Bureau of Reclamation 

U.S. Environmental Protection Agency 
Washington Department of Health 

1992-93 State Poster Contest Coordinators 

;4_'-~ Alaska Division of • ' ?''/:•. ' Water, Department '·CI~-•/ 

~ of Natural Resources 

Cl) Hawaii Water Resources ., Research Center 
University of Hawaii 

~ 
Project WET Idaho ~ Water Resources ~~£/1 Research Institute 

• 

Project WET 
Montana 
Montana State University 

Governor's Watershed 
Enhancement, Oregon 
Water Resources Dept. 

Washington 
Project 
GREEN 

"'""' WATER EDUCATION 
lnt'l Office for Water Ed. 
Utah Water Research Lab 
Utah State University 
Logan, UT 84322-8200 
(800) 922-JOWE (4693) 

National Water 
Information 
Clearinghouse 
U.S. Geological Survey 
1 -800-H20-9000 



Tim with Montana Governor Marc Racicot. 

Montana 
Grade: 

School: 

Third 

Vina Chattin #9 
Box 610 
Browning, MT 59417 

District: Browning 

Teacher: Ms. Z. Fitzgerald 

Regional Sponsor: 

ft U.S. ENVIRONMENTAL 

PROTECTION AGENCY 0 WATER MANAGEMENT DIVISION 

Did You Know? 

WATER AWARENESS MONTH 
NATIONAL WETLANDS MONTH 

8 
MOTHER'S DAY 

9 

15 16 

• 

Making A Water Refrigerator 
Soak a clay flower pot in water overnight. Place a cool drink in a dish of tap water. Cover it with the 
flower pot. Place the rock over the hole in the pot. As water evaporates from the clay pot it takes 
heat away the container and its contents so the object underneath stays cool. The clay pot will soak u""' 
water from the dish of water. As the water evaporates it will keep the drink cool. .J 

NATIONAL DRINKING WATER WEEK 
(303) 794· 7711 

1994 

Which mountain does the local phrase in Seattle "The mountains's 
out", which means the weather is clear, refer to? 

10 11 12 13 

is the name of the fall 26 miles east of Seiotll<,? 

17 18 19 20 

s 

3 
10 
17 
24 

s 
s 

12 
19 
26 

APRIL 
M T w Th F s 

I 2 
4 5 6 7 8 9 

11 12 13 14 IS 16 
18 19 20 21 22 23 
25 26 27 28 29 30 

JUNE 
M T w Th F s 

I 2 3 4 
6 7 8 9 10 11 

13 14 15 16 17 18 
20 21 22 23 24 25 
27 28 29 30 

What is a solvent? 

14 

Where does 
wastewater come 

from? 

21 

The United States comprises only about 5 percent of the world's population and 
uses percent of the world's resources, a) 92 b) 18 c) 37 d) 64? What is longest island in the States? 

22 23 24 25 26 27 28 

How do treatment plants protect our water? 
Name a few components of a water 

quality monitoring program. What would happen if ice did not float? 

29 30 

If there wasn't any water on earth there wouldn't 
be any trees, plants, animals or _. 

31 

Located in Washington State, what is the name of the largest hydropower dam in North 
America, and after what president is the dam's reservoir named? 

Answers are found in the pull-out section of the calendar . 

• 



Washington Governor Mike 
Lowry. 

Eighth grader, David. 

Washington 
Grade: 

School: 

Teacher: 

Eighth 

Tri-City Junior Academy 
4115 W. Henry 
Pasco, WA 99301 

Tom Sherwood 

When is water safe to 
drink? 
A century ago there were many natural 
sources of water in the West that were safe 
for drinking. As the population increases, 
more disease-bearing microorganisms and 
chemicals pollute the water. Presently most 
drinking water requires treatment. Prepare 
a report on where your community's water 
supply originates, if treated, how and where. 
Determine if your community has a waste
water treatment plant. 

Did You Know? 

The U.S. Environmental Protection Agency es
timates that about one-third of the five million 
underground storage tanks in the United States 
are leaking about one-third gallon of toxic liquid 
an hour. 

• 

vF!Tfl vi'ATER vF!TfiOUT v1Y1TER 

ITS N()T JfJ.\Itll 
TO SPOT THE DIFFEHENCE 

AUGUST 
s M T w Th 

SEPTEMBER 
1 2 3 4 5 
8 9 10 11 12 

15 16 17 18 19 
22 23 24 25 26 
29 30 31 

OCTOBER 
s M T w Th 

31 
3 4 5 6 7 

10 11 12 13 14 1993 
17 18 19 20 21 
24 25 26 27 28 

1 2 3 

How many mL/day of water does your body need to just maintain 
itselfo a) 1,000 mL b) 1,800 mL c) 3,600 mL d) 7,200 mL? 

What percentage of the stream habitat available for salmon in 1900 is still 
available for salmon today in the Columbia Basin: 90%, 80%, 70%, 60%? 

5 I 6 7 
LABOR DAY 

What is "Safe Yield"? 
What is "Overdraft"? 

12 I 13 I 141 

Montana is the headwaters of what basins? 

19 20 21 

8 

I 
15 I 

22 

9 I 10 I 

Which kind of salmon migrates the furthest to spawn and which 
usually migrates the shortest distance inland: Coho, chum, Pink, 

Sockeye, Chinook? 

16 I 171 

What is the largest freshwater lake (in surface area) 
west of the Mississippi River? 

23 24 

F s 
6 7 

13 14 
20 21 
27 28 

F s 
1 2 
8 9 

15 16 
22 23 
29 30 

11 

18 

25' 

What states or provinces contain portions 
of the Columbia River Basin? 

___ is the amount of usable water from a groundwater aquifer 
that can be economically withdrawn and consumed each year for 

an indefinite period of time? 

26 27 28 

Hungry Horse Dam is located on what river 
in Montana? What is the river named after? 

29 30 

Which river originates in Montana, enters Canada, and 
then returns to Montana? 

Answers are found in the pull-out section of the calendar . • 

:) 



Dan with Idaho Governor Cecil Andrus. 

Idaho 
Grade: Fourth 

School: Grangeville Elementary 
400 S. Idaho Ave. 
Grangeville, ID 83530 

District: 

Teacher: 

241 

Mrs. Deborah T. 
Sandlund 

Did You Know? 

Water is the only substance necessary to all life. 
Many organisms can Uve without oxygen, but 
none without water. 

People need two to three _ of fluid each 
dayo a) cups b) quarts c) gallons? 

6 

What are the three primary sources of 
water found on the earth? 

7 

• 

Be a Winner! 
Enter this year's Northwest Water Education Poster Contest by November 19th. Winning posters 
will be featured in the 1994-95 school year calendar which again will be mailed to all elementary 
schools. See the pull-out section of the calendar for the address for your state. Enter today! 

1 

I994 

2 

About what percent of the earth's 
water is usable fresh water? 

FEBRUARY 
s M T w Th F 

1 2 3 4 
6 7 8 9 10 11 

13 14 15 16 17 18 
20 21 22 23 24 25 
27 28 

APRIL 
s M T w Th F 

1 
3 4 5 6 7 8 

10 11 12 13 14 15 
17 18 19 20 21 22 
24 25 26 27 28 29 

What is the movement of water into soil or 
porous rocks called? 

s 
5 

12 
19 
26 

s 
2 
9 

16 
23 
30 

8 9 10 11 12 

It is difficult for groundwater to evaporate. What are 3 ways 
groundwater can get back to the surface? 

How many gallons of water does it take to 
produce a loaf of bread: 

a) 16 b) 60 c) 106 d) 136? 

13 14 15 16 17 18 19 

What two things contain 97.2 
percent of the world's water? 

20 21 

A watershed is an area of land in which surface 
water drains to a common area. True or False? 

27 28 
PALM SUNDAY 

ST. PATRICKS DAY 

Higher elevations allow water to boil at lower temperatures. How many degrees does the 
boiling point change for every 1,000 feet elevationo a) 2 ° b) 4° c) 6° d) 8°? 

22 23 24 

A __ region is where precipitation is insufficient in quantity for most 
crops and where agriculture is impractical without irrigation. 

29 30 31 

25 26 

Pollutants travel with the groundwater. Human 
activities can contaminate groundwater. 

Water freezes at 0 degrees Fahrenheit and 32 
degrees Centigrade. True or False? What is water without germs called? 

Rainfall is the sole source of all Hawaii's ground 
water and surface water supplies. True or False? 

Answers are found in the pull-out section of the calendar . • 



Moisture Trap Dig a cone-shaped hole in the ground and put a plastic container in the center at the bottom of the hole • 
Spread a plastic sheet over the hole, anchor it with large rocks and place smaller pebbles in the center. 
Cool air holds less water vapor than warm air. As the outside temperature falls at night, water vapor in 
the air under the plastic and from the soil condenses on the plastic sheet and drips into the container. 

Hawaii 
Grade: 

Fourth 

School: 
Holualoa Elementary 
76-5957 Mamalahoe Hwy. 
Holualoa, HI 96725 

Teacher: 
Ms. Carolee Beamer 

Did You Know? 

At the tum of the century the death toll from 
typhoid fever (a water-borne disease) in the U.S. 
was 64 people per 100,000; by 1936 this num
ber had dropped to 4 in every 200,000. 

1 

NATIONAL CHEMISTRY WEEK 
NOV. 1·6 

\lot,.( ho.\y~ 
tfe6 ~~"' Q.t\~ 
tcee:~<:i·>~"' 'is 

OJ.~'-~' 

OVEMBER 
1993 

2 3 5 

s 
31 

3 
10 
17 
24 

s 
5 

12 
19 
26 

OCTOBER 
M T W Th 

4 5 6 7 
11 12 13 14 
18 19 20 21 
25 26 27 28 

DECEMBER 
M T w Th 

1 2 
6 7 8 9 

13 14 15 16 
20 21 22 23 
27 28 29 30 

Dams are created to store water for irrigation, households, 
businesses and recreation. Name one more reason. How many major exist on the Columbia and Snake Rivers? 

F 
I 
8 

15 
22 
29 

F 
3 

10 
17 
24 
31 

s 
2 
9 

16 
23 
30 

s 
4 

11 
18 
25 

7 8 9 10 11 12 13 
VETERANS DAY "Water: Thirsting For 

Tomorrow" on National 
Public Radio 

Name three methods of treating drinking water while camping. What fraction of Idaho is covered water? 

14 15 
GEOGRAPHY AWARENESS WEEK 

NOV. 14-20 

16 

Name Wo beneficial uses of water. 

21 2Z 23 

In 1915, which dam built on the Boise R1ver in Idaho was the 
world's highest at that time' a) Arrowrock Dam b) Black Canyon 

Dam c) Anderson Ranch Dam? 

28 Z9 30 

17 18 

Which water temperature is best for salmon 
survivaL a) 45'F b) 55'F c) 65'F d) 75'F? 

24 25 
THANKSGIVING 

Groundwater is part of the hydrologic cycle. 
True or False? 

19 
DEADLINE FOR 

1993·94 
POSTER CONTEST! 

26 

20 

27 

During what month does the Columbia River 
usually have the highest natura! stream flow? 

Today, we are taking 400,000 fish from the Columbia each year 
for commercial and sport fishing, but these numbers may need to 
be reduced to sustain fish populations. How many fish do anthro
pologists estimate that Native Americans were harvesting from the 

What klnd of streambed material do salmon and trout require to lay their 
eggs and successfully reproduce: a) boulders, b) gravel c) sand d) mud? 

Columbia River system annually before 1810, 12 million, 4 
million, 1 million, 400,000, 200,000? 

Answers are found in the pull-out section of the calendar . • 



•• Hawa11 
Grade: 

School: 

District: 

Teacher: 

Seventh 

Ka'u High & Pahala 
Elementary 
Pahala, HI 96777 

Hawaii-Big Island 

Suzanne Nozaki 

Regional Sponsor: 

• 

• d the ring pattern on the scale. 
Fish Rmgs '·'nds of fish on dark paper and stuhy ? The number of wide bands 

l f two or more'" H any are t ere. er 
Place sea es rom the wide, lighter bands. ow m ths and the light ones are summ . 
Using a hand lens hco~n~ The dark small bands are colder hmon an you date using rings? 
equals the age of t e 1s · 1. h What other hvmg t mg c . . 

f Mommmem ·· Compare the rings o . . . . . . ,. .. . . . · 

0\§~E) U.S. 0EPAR1MEN1 OF 
1HE IN1ERIOR 

BuREAU oF 
lAND MANAGEMEN1 

JANUARY 

Did You Know? 

Shoshone Falls which are referred to ~ the 
Niagara of the West, are 212 feet in height, 52 
feet higher than Niagara Falls. 

1994 

5 
30 
2 
9 

16 
23 

5 

6 
13 
20 
27 

M 
31 
3 

10 
17 
24 

M 

7 
14 
21 
28 

1 w 1h 

4 5 6 
11 12 13 
18 19 20 
25 26 27 

MARCH 
1 w 1h 
1 2 3 
8 9 10 

15 16 17 
22 23 24 
29 30 31 

F 5 
1 

7 8 
14 15 
21 22 
28 29 

F 5 
4 5 

11 12 
18 19 
25 26 

What are many of Idaho's rivers famous for? 
A naturally flowing well is called a 

wishing well. True or False? 
A kangaroo rat has learned to live without drinking water. It makes water 
in its kidneys from the carbohydrates in the seeds it eats. True or False? 

6 7 

What is the longest river in Idaho? 

13 14 
VALENTINE'S DAY 

NATIONAL ENGINEERING WEEK 
(202) 785-0017 

8 

15 

9 10 

What is the largest lake (in square miles) 
in Idaho? 

16 17 
Ash Wednesday 

What is the deepest gorge in North America? 
What river runs through it? 

11 

True or False. 75% of a chicken's 
weight is water. 

18 

What are the four essential 
elements necessary for life? 

1% 

19 

%0 %1 %% %3 %4 zs %6 

37 

Why did the 

PRESIDENTS' DAY Washington's Birthday 

Which Idaho hatchery has the 
largest fish production? 

38 

dam fail? The ~atio~'s longest river which starts and ends 
m a smgle state is in Idaho. Name it. 

Water, necessary to all life, is made up of 
simple molecules each one containing __ 

atoms of hydrogen and __ atom of oxygen. 

Answers are found m the pu. out section of the calendar 

What do you get when you mix 55 pounds of old 
newspapers With one bushel of soybean resm? 
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Idaho 
Grade: 

School: 

District: 

Teacher: 

Second 
Challis Elementary 
P.O. Box 304 
Challis. ID 83226 

Challis #181 

Mrs. Cindy Simmons 

Regional Sponsor: 

Bonneville 
pOWf"R /\DM1N!STRAT10N 

• 

NOVEMBER 
s M T W Th F s 

1 2 3 4 5 h 

7 8 9 10 11 12 13 

DECEMBER 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 

JANUARY 1994 
s M T W Th F s 

30 31 1 

Which area was hit the hardest when Hurricane Iniki whipped 
through Hawaii Sept. 11, 1992? 

s 6 7 

1993 

8 9 
HANUKKAH 

2 3 4 5 6 7 8 
9 10 11 12 13 14 15 

16 17 18 19 20 21 22 
23 24 25 26 27 28 29 

An __ is an underground layer of rock, sand, 
or gravel containing water that can be drawn out 

for use above ground. 

10 11 

Whkh marsh in Oahu provides habitat for Hawaii's endangered waterbirds 
and serves as a Hood control basin? 

What kind of fish population is the State of Hawaii 
to control for safety purposes? 

1Z 

19 

Z6 

13 14 1S 16 17 18 

What do Alaska. Colorado, Hawaii, Montana, 
Utah. and WvominQ have in common? What happens when air is saturated water? 

zo %1 

Hawaii's drinking \.Vater is among the 
worst in the world. True or False? 

Z7 Z8 

zz Z3 

Name one problem that the boating ;.,,..!, •o:+n • 

Z9 30 

How many quarts of used motor oil does it take to fou! the taste of 250,000 gallons of drinking 
water or put a slick on approximo.tely 4 acres of surface water: a} 1 b) 8 c) 24 d) 58? 

Answers are found in the pull-out section of the calendar . • 

Z4 zs 
CHRISTMAS 

Hawaii faces. 

31 

At least once a year in one area of the 
Hawaiian Islands it wiU rain 12 or more 

inches in one dav. True or False? 



Washington Governor Mike 

LoWf\1· 

washington 
Grade: 

School: 

Eighth 
Northlake Middle School 
2202 123rd Ave. NE 
Lake Stevens, WA 
98258 

District: 
Lake Stevens 

Ms. J. Panamaroff 
Teacher: 

Regional Sponsor: 

U S DEPARTMENT OF AGRIClJlllJRE, 

W~R~ING GROlJP ON WATER QUAliTY 

Did You Know? 

• 

l a small wide-
a Jar on the inside of the cov~~ ~rush the shells 

snowstorm In 'nan interesting scpenel twO hard-boiled eggs a alt Put the 
. lastic hgures 1 

. · place. ee . ter and stir 1n s · T start 
Arrange tmy p . Glue the hgures In ) F\1 the jar With wa it !its tightly. o 
mouthed glass JSar. the eggs lor lunch. I on the jar. Make sure 

b't ( ave the cap 
into tinY I s. h \Is in the jar. Screwd n 
crushed egg s e turn the jar upside ow . 
the snowstorm, 

DECEMBER 1993 s sMTW1hF 
1 2 3 4 

5 6 7 8 9 10 11 

12 13 14 15 16 17 18 

19 20 21 22 23 24 25 

26 27 28 29 30 31 

Thermal waters often contain high leveunfl~ t 
dissolved minerals, making the W!lter It o JANUARY S M 

FEBRUARY 
T W Th 
1 2 3 
8 9 10 

F 5 
4 5 

11 12 
drink. 

The state of Washington has one of the 
richest marine environments in the world. 

What is it called? 

What does Project GREEN stand for? 

3 

9 IO 

Increasingly stringent wastewater discharge requirements coupled 
with scarce supplies of freshwater are inducing municipalities and 

industries to seek of wastewater. 

4 5 

Name some inslream uses of water. 

6 

II I2 I3 

If an old toilet uses 7 

gallons a flush and a 
new toilet uses 1.5 
gallons a flush, how 

much less water does 
a new toilet use? 

7 

What is Phenology? 

I4 

6 7 
13 14 15 16 17 18 19 

20 21 22 23 24 25 26 

27 28 

1 

NEW YEAR'S DAY 

8 

IS 

What is the name of the watershed that includes everything that drains west from the crest 
of the Cascades of east form the Olympic Mountains? Find it on a map of Washington. Name the three states of water. 

I6 

23 

30 

I7 
MARTIN LUTHER 

KING DAY 

24 

3I 

I8 I9 

25 26 

When the temperatures get Vef\1 cold, 
water freezes into what? 

20 2I 22 

__ is an area of land which is wet all or part of the time and supports 
the type of vegetation or aquatic life that requires wet or seasonally wet 

conditions for growth and reproduction? 

27 28 29 

The Yakima Project in Washington State has been called the 
----:c- ____ of the nation. It ranks first in the United 

States in production of apples, mints, and hops. 

Answers are found in the p~-out section of the calendar. 
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Or Call 1-800-922-4693 
for more Information 

An work must be 24 by 30 inches overall or smaller, including optional mat. 
Entries will be judged on the basis of creative thought, sound principles, and artistic 
rendition. Teacher and parental input is acceptable in development of the theme and 
principle~ upon which the art work is based, but such assistance must re~ult in the 
student's understanding of the end thoughts and principles. The artistic rendition 
must be accomplished solely by the student. Teachers and parents may instruct and 
demonstrate, but may not participate otherwise in the rendition. Combined entries 

DEADLII : Entries must be received by 
November 19, 1993. Mail or deliver to: 

Alaska 
Poster Contest 
DIVISIOn of Water 
Department of Natural Resources 
3601 C. Street 
P 0 Box 10i005 
Anchorage. AK 99510 

Hawaii 
Poster Contest 
Water Resources Research Cntr. 
2540 Dole St. 
Holmes Hall233 
Un1vers1ty of Hawai1 
Honolulu, HI 96822 

Idaho 
Poster Contest 
Proiect WET Idaho 
Water Resources Research lnst. 
Mornll Hall! G£ 
University of Idaho 
Moscow. ID 83843 

Montana 
Poster Contest 
Water Oualrty Bureau 
DIVISIOn of Water Oualt\y 
B-201 
Cogswell Bldg. 
Helena. MT 59€20 

Oregon 
Poster Contest 
Governor's Watershed 
Enhancement Board 
Oregon Water Resources Dept 
385G Portland Road N.E. 
Salem. OR 97310 

Washington 
Poster Contest 
Ronnie Woolrich 
Wash1ngton Dept. ol Health 
CIVISIOn ol Drink1ng Water 
Arrdustrral Center. Bldg 3 
Box 47822 
Otymp1a, WA 98504-7822 

resulting from cooperative efforts of two or more students are not eligible. 
3. Entries become the property of the International Office for Water Education and 

may be used by the organization for educational purposes. 
4. Entries will not be returned and will be disposed of after September 1995 unless 

accompanied by a $5.00 return postage and handling fee. 
5. Teachers are responsible for judging at the classroom level. They may request 

assistance from PTA volunteers, community artists, and/or local "water experts." 
6. Each elementary school may submit one entry per grade for state judging. 

1993 Water Education Poster Contest - OFFICIAL ENTRY FORM 
(Must be glued or taped to the back of each grade level winner's poster) 

Up to seven per school, one per grade level. Duplicate for every entry. 

Theme: "Groundwater-A Natural Wonder." 
NAME OF STUDENT: (First) (M.I) (Last) AGE: GRADE: 

TITLE OF WORK: 

SCHOOL: DISTRICT PHONE: 

SCHOOL'S ADDRESS: CITY: STATE: 

NAME OF TEACHER: NAME OF PRINCIPAL 

Ms. Mrs. Mr. Ms. Mrs. Mr. 

STATEMENT OF ORIGINALITY 

ZIP: 

I affirm that this art work is my own work, totally, without assistance of a guiding hand. (If parents, teachers, or other individuals have aided 
in the development of themes/principles upon which this work is based, it's done with the stipulation that the student now has mastery of them.) 

Permission is hereby granted to the International Office for Water Education (lOWE) and its agents to retain this art work for up to one year, 
and to dispqse of it after said date (unless the entry is accompanied by a $5.00 return postage and handling fee). Permission is also hereby 
granted to duplicate it and/or a picture of myself, and to use these or their facsimiles for educational purposes, including fund-raising with no 
expectation of remuneration for an indefinite period of time. The lOWE can make no guarantee against damage or loss of any contestant entry. 
Care will be taken to safeguard the work. Submission of work constitutes acceptance of the above conditions. 

Signature of Student Signature of Teacher or Parent 

These are the answers to the questions found on each month of the calendar. The numbers represent the day of the month the 
question begins on, 00 are days before the beginning of the month and xx are days following the month. 

SEPTEMBER 1993 

00 b) 1.800 mL Kidneys use 500-600 mL/day; 600-800 mL are 
used by your lungs for breathing; and 300 mL for perspiration 
without exercise. 

1 Less than 60%. 37% of the original stream miles have been 
blocked by major dams which fish can not pass. Smaller blockages 
such as irrigation diversions and road culverts have cut off many 
important stream areas to fish, but numbers of miles are not 
measured. 

7 "Safe yield" is the amount of water that can be withdrawn from a 
groundwater basin without producing an undesired result. "Over
draft" occurs when pumping from an aquifer exceeds natural and 
artificial recharge over an extended period of time. 

9 Pink. and Chum Salmon both spawn quite near to the ocean. 
Sockeye may swim a thousand miles or more upstream to 
freshwater Jakes where they spend 1 to 8 months before spawning. 

13 Missouri, Columbia, and Saskatchewan. 
16 Rathead Lake near Glacier National Park. 
20 British Columbia, Idaho. Montana, Nevada, Oregon, Utah. Wash

ington, and Wyoming. 
23 The perennial yield can not exceed the natural recharge to that 

aquifer and ultimately is limited to the maximum amount of 
discharge that can be utilized for beneficial use. 

27 Flathead River; named after the Flathead Indians 
30 The Milk River. Trace the river on your map. 

OCTOBER 1993 

00 It is hard to imagine but: o One part per million would be equal to 
one drop in 10 gaUons or 1 drop in a fish tank. o One part per 
billion would be equal to one drop in 10,000 gallons. 0 One part 
per trillion would be equal to one drop in 10,000,000 gallons. 

1 three days. 
4 The Southeast Alaska basin receives an average annual precipita

tion of about 300 inches and the Arctic Slope basin ranges from 
5 inches. 

7 sediment, excess nutrients, excess bacteria, and toxins. 
10 b) 40% 
13 The Yukon, the Kuskokwim, and the Copper River. 
1 7 Over 3 million 
21 a) 5%. Glaciers and icefields cover 28,500 mi2 . 

25 One-fifth. It's land area is about 586,000 mi2 
26 c) 62". The storm lasted from December 26-31 reaching a record 

of 175". 

NOVEMBER 1993 

1 To generate electricity. 
4 11 major dams exist on the Columbia River in the United States 

and 4 more are on the Columbia in Canada. 14 major dams exist 
on the Snake River. There are an additional 43 major dams on 
tributaries of the Columbia for a total of 72 major dams in the 
Columbia Basin. There are numerous other smaUer dams. 

8 Boiling, chemical treatments, and filtration 
11 1/100 or 1% 

15 Irrigation and Drinking 
17 55°F, most salmon will die at temperatures above 77°F. A major 

problem for salmon and trout is the warm water caused from 
cutting trees which no longer shade streams. Planting trees beside 
streams will greatly help fish. 

21 a) Arrowrock Dam 
24 True 
26 May or June, depending on snowmelt. 
29 Salmon and trout require gravel which protects the eggs but allows 

water to flow through providing oxygen and keeping eggs at the 
right temperature. 

xx About 12 million, over 30 times as many fish as today, and those 
fish were much larger than the fish caught today. They also had 
sustained yield, the number of fish did not diminish since they had 
a strong watershed and ecosystem to support the fish runs. 

DECEMBER 1993 

00 Kauai. Nearly every building was damaged and all trees were 
stripped of leaves. 

3 aquifer. Water collects under ground when soil soaks up rain or 
snow. As it seeps into the ground, the water flows through and fills 
cracks and voids in rocks and soil that lie below the surface of thE> 
earth. Over thousands of years, large quantities of water \aquifers) 
have formed underground. 

5 The Kawaainui Marsh. 
7 The shark population 
14 Alaska, Colorado, Hawaii, Montana, Utah, and Wyoming have no 

border that is made by a river or lake. 
16 When air is saturated with water clouds form. 
20 False, it is among the purest in the world. This is because it is from 

rainfall surface water and groundwater. 
22 Floating debris, oil dumping, and illegal mooring. Most harbors are 

plagued with debris washed down from metropolitan watershed, 
plastic shopping bags create the biggest debris problem for 
boaters. 

27 a) 1 quart of motor oil 
31 True. In one part or another this has happened yearly. 

JANUARY 1994 

00 Puget Sound 
00 alternative uses. 
00 5.5 gallons 
2 Global Rivers Environmental Education Network. 

Project GREEN allows students to communicate with other stu
dents across the country and internationally about water quality 
data, watersheds, different societies· perceptions of water, and 
others' actions to solve environmental problems. How do you 
think this could help enhance your problem solving? 

4 Recreation, hydroelectric power, nature's needs, transportation. 
7 It is the science of appearances. Phenology is an attempt to 

understand nature's clocks and calendar. Today it has taken on a 
meaning that links biological events and seasonal weather changes. 
These events include hibernating of animals, sprouting and flow
ering of plants, changing of leaf color, and migrating of birds. 

J €~ ~ 



- .. ~ , Pullout Section "'f'P _________ _ 
Phenology is the record of the first dandelion, the first cricket. the 
melting of the ice, the hatching of certain insects, the first frost. 

9 The Puget Sound. 
13 solid, liquid and gas. 
16 "Riparian" means the water's edge, and refers to the association 

of plants and wildlife that need to live along the banks and borders 
of rivers, streams, lakes and other bodies of water. 

20 wetland. Other common names for wetlands are sloughs, ponds 
or marshes. 

25 sleet, hail, snow or ice 
27 Fruit BowL 

FEBRUARY 1994 

00 

1 

3 
6 
9 
11 
15 

18 
21 

24 
27 
28 
XX 

• 

Whitewater rafting, especially the Snake and the Salmon. Excel
lent fishing can be found anywhere, including fly fishing. 
FALSE artesian wet!. The pressure within the aquifer supplies the 
force to move the water out of the well. 
TRUE 
The Snake River (779 miles) 
Pend Oreille (180 Square miles) 
TRUE 
He Devil Peak (9,393') in Hell's Canyon. The Snake River flows 
through it 
water, soiL air and sunlight 
Hagerman. During 1991-92 it had 887,889 catchable fish which 
weighed 239,350 pounds and 3,512,381 fingerlings weighing 
153,058 pounds. 
n.vo atoms of hydrogen and one atom of oxygen. 
It was an earthen dam that was fUled too fast. 
The Salmon River 
"New Stone" a solid- hard as a rock but easily cut, milled and 
fastened as wood. This substance researchers consider a break
through for the environment and for the soybean and building 
industries. You '11 get enough of it - 22 square feet- to build a 
desk with drawers. 

MARCH 1994 

00 (b) quarts. This may be from a combination of water or other 
liquids they drink and food they eat 

2 one percent 
4 infiltration 
6 atmospheric water, surface water, and ground water. 

Examples of atmospheric water include water vapor, rain, snow 
and hail. Examples of surface water include oceans, lakes, 
wetlands, rivers, streams and icecaps. Ground water is found 
below the earth's surface in pores and cracks of subsurface rock 
formations. 

8 spring, well {pump water out of the ground), plants (transpiration) 
11 (d) 136 gallons 
13 oceans and seas. The water in the oceans and seas contains such 

high concentrations of salt that it is not drinkable. 
16 a) 2D Boiling points are about 2 degrees less per 1.000 feet rise 

in elevation. 
20 TRUE 
22 Desert 
28 FALSE 32 "Fahrenheit and 0 °Centigrade. 
30 pure 
XX TRUE 

APRIL 1994 

00 e) water. 
00 Over 10 mi!lion acres 
1 True 
3 a, b, and c will all help fish. Fish need more water in streams. 

""I"E'R.NATIOtv 

'~if~' WATER EDUCATION 
0 PFI-CE FO~"'-

Methods a and b will help provide that water. Planting trees will 
help keep streams cool and bugs which fall from trees will feed the 
fish. Pouring any chemicals into storm drains or sewers will hurt 
fish. OH, weed kiUers, paint, bug spray, and solvents can be lethal 
to fish and other wildlife. 

6 False- They help maintain the temperature suitable for fish as well 
as protect streambanks from erosion. It is very important for 
streams to be surrounded by lots of bushes. 

9 Redwing blackbirds, sparrows, wrens and other songbirds, king
fishers, doves, herons, geese, herons, Canadian geese. bitterns, 
rails and other wading birds, and ducks of all sorts. Animals include 
beaver, muskrat, raccoon, otters and deer. You will also find Jots 
of insects, as well as frogs, salamanders, mosquitoes and game fish. 

10 About 5. 4.7 billion board feet were cut 
14 Navigable means that the waterway is capable of or susceptible to 

use as a highway for the transpiration of people or goods. 
17 effluent. This reclaimed water is then released into natural waters. 
19 The Columbia River. It along with its tributaries drains 259,000 

square miles in seven states and the Province of British Columbia. 
21 Because the ground didn't want its name to be mud\ 
25 25% 
27 Learn to swim. Learn lake safety rules such as never jump or dive 

in water when the depth is unknown. Obey pool rules such as not 
running on the deck and make sure the lifeguard knows you are 
in the water. Always wear a life jacket when your in a boat. Obey 
the buddy system - never go in the water alone. Learn simple 
rescue techniques to help others. There are several other answers. 

MAY 1994 

4 Mt Rainier which is 14,410 feet. 
7 A solvent is a liquid that can dissolve other substances. Water is the 

most common solvent in nature. 
9 Snoqualmie Falls, which plunges 268 feet. 
14 Homes, industry, schools, businesses, storm runoff and agricul

ture. 
15 Answer is 37 percent The U.S. generates over 50 percent of the 

world's solid waste. 
19 Whidbey Island near Everett, Washington. 
23 A wastewater treatment plant removes solids, reduces organic 

matter and pollutants and restores oxygen. 
25 CoUecting bugs and checking for diversity, gathering plant samples, 

testing the chemical composition of the river, and measuring the 
water's temperature. 

27 If ice did not float, the ice would sink and the lakes would freeze. 
The plants and fish would also freeze. Most of them would die. Ice 
on top keeps the water underneath protected from the cold. It is 
like a blanket that keeps the water at a safe temperature for the 
living things in a lake. 

29 humans. A!! living things needs water to live. 
xx Grand Coulee Dam; Franklin D. Roosevelt 

JUNE 1994 

00 The Willamette River Basin. 
2 Department of the Interior 
5 water meter. A meter reader reads the meter on a regular basis and 

the utility bills you for the amount of water used. The bill covers 
the costs of treating and distributing the water. 

8 d) 100% 
12 TRUE 
20 360 miles, which includes nearly 80 state parks. 
23 Before boarding the boat. 
26 d) 4,533 
29 Hood River. Oregon, in the Columbia River Gorge. 
xx Chinook salmon 
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Columbia River Basin 

Allen Powers 
Regional Water Conservation 
Center 
Bureau of Reclamation 
1150 N. Curtis Rd. 
Boise. ID 83708-1234 
(208)378·5280 

Bonneville Power 
Administration 
Rand Fisher 
Environmental Education 
Coordinator 
Fish and Wildlife Divis10n 
Box 3621 
Portland. OR 97208-3621 
(503) 231·6965 

Interagency T earn 
PO Box 2988 
Portland OR 97208-2988 

Alaska 

Division of Water 
Dept. of Natura\ Resources 
3601 C Street 
P.O. Box 107005 
Anchorage, AK 99510 

Dept. of Env. Conservation 
Marti Early 
410 Willoughby Ave., #105 
Juneau, AK 99801-1795 
(40~ 465·5009 

Bureau of Land Management 
Bunny Sterin 
222 W. 7th Ave .. Suite 13 
Anchorage. AK 99513-7599 
(907) 271·5069 

Hawaii 

Canlyn Shon. Energy 
Conservation Branch Chief 
Department of Business. 
Economic Development & 
Tourism 
Energy Division 
335 Merchant St.. Rm 110 
Honolulu. Hawaii 96813 

Rae M. Loui, Deputy Director 
State of Haw<lil 
Department of Land and 
Natural Resources 
Commission of Water 
Resource Management 
PO Box 621 
Honolulu. Hawaii 96809 

The Aquatic Resources 
Education Program has 
completed production of a 
22-minute video, "Hawaiian 
Waters: The Mauka-Makai 
Lifeline 
It is available on loan to 
schools by contacting the 
Division of Aquatic Resources 
office on any island. 

Hawaii Section Newsletter 
American Water Works 
Association 
P.O. Box 22614 
Honolulu, Hawaii 96823-
2614 

Idaho 

Wet Words is published for 
educators throughout the 
state of Idaho_ If you would 
like to be on the mailing list 
contact· 
Project WET Idaho 

Resources for Teachers: 
Partial list. Please call 1-800-922-lOWE for additional information. 

Water Resources Research Safe is suitable for children 
Institute ages 6·9 and "SPLASH" is 
Morrill Hall. Room 106 suitable for children ages 9-
University of Idaho 12 
Moscow. ID 83843 To become a member of 
Idaho Educational Directories Oregon Ground Water 
are available from Association, write to Oregon 
Idaho Dept. of Education Ground Water Association. 
Len B. Jordan Office Building 4130 SW 117th #465. 
Boise, Idaho 83720 Beaverton. OR 97005 
(208) 334 3330 (503) 644-4322. Student 
Price $5.00 memberships are also 

For brochures on various sites available 

in Idaho contact· To receive information about 
Idaho Travel Council Oregons parks, write to OR 
Administrative Office Parks and Recreation Dept. 
Idaho Dept. of Commerce 525 Trade St. SE 
700 West State Street Salem, OR 97310. 
Boise, ID 83720-2700 For Recreation and Natural 
Montana Resource Information write 

A Guide to Educational to: The Nature of Oregon 

Resources for Montana Information Center, 800 N.E. 

Teachers and Commumty Oregon Street, Room 177. 

Organizations is available by Portland. Oregon 97232 
(503)73H444 writing: 

Public Safety and Education Oregon's Watershed 
Montana Power Company Enhancement Program-
40 East Broadway Contact Vivienne Torgeson, 
Butte. MT 59701-9946 OR Water Resources Dept 

Project WET Montana 3850 Portland Road N.E. 
Salem. OR 97310. 201 Culbertson Hall 

Montana State University Materials on Water 
Bozeman. MT 59717-0057 Conservation Education are 

Oregon available at Water Resources 
Department 

Water for Life. Inc 3850 Portland Road NE. 
403512th Street SE. #160. Salem, OR 97310. 
Salem, OR 97302 

Washington 1503) 37 5-6003 
Free copies of Oregon's A Living Laboratory -
Wetlands, may be ordered Volcanoes. is a teacher-
from Division of State Lands generated. multidisClpllnary 
Wetlands Program curriculum to promote 
775 Summer Street NE. thinking (grades 6-8). This 
Salem, OR 97310 program as well as 
(503)378·3805 N.l.CH.ES, an elementary 

Special Programs for science-based curriculum. are 

Educators in the Pacific offered as teacher workshops 

Coastal Zone are available For more information please 

Contact: Neal Maine cal\ or write: Environmental 

Coastal Studies and Education Coordinator, 

Technology Center Mount St. Helens National 

1801 South Franklin. Volcanic Monument 

Seaside. OR 97138 42218 N.E. Yale Bridge Rd., 
Amboy. WA 98601 

Wetlands Up:late is published (206)247·5473 
tv.Jice yearly_ For copies or to 

To become members of The be placed on the mailing list, 
write to· Wetlands Update. Washington Hydrologic 

Oregon Div. of State Lands Society. write to· 

775 Summer St. NE Dr. Marion Shaw 

Salem. OR 97310-1337 7352 20th Ave. NW 
Seattle, WA 98117 

To receive information on 
For information on animals of ""River Rangers", a program 

to inform children about how concern in the state, please 

they impact water quality contact the Nongame 

through their use of sewers Program, Washington 

and storm systems. contact: Department of Wildlife 

Unified Sewerage Agency 600 Capitol Way North, 

Mark Jockers. Public Olympia, WA 98501-1091. 

Information Specialist For infonnation on 
155 N First Ave. Suite 270 Washington's endangered, 
Hillsboro, OR 97124 threatened. and sensitive 
(503) 648-8621 plants as well as high quality 

For information on native wetlands. Contact 
Sandy Norwood. Waterproofing Oregon's 
WA Natural\--1eritage Prog., youth: Contact Education 
Div. of Land and Water Con., Dept., State Marine Board, 
PO Box 47047 3000 Market St. NE #505, 
Olympia, WA 98504-7047 Salem. OR 97310. Play It 

Pullout Section 

Retum of the Salmon - postage. A step by step For infonn<ltion on 
Wenatchee River Salmon guide. Vicki Westberg, subscribing to Seattle P·l 
Festival-October 7 to 10. Paramount Park News for Klds, write to 
1993. For more informahon. Neighborhood Group Seattle P-1 News for Kids. 
contact· Leavenworth (206) 363·1231 101 Elliott Ave. W. 
Chamber of Commerce. PO Who's Home At the Beach?, Seattle, WA 98119 
Box 327. Leavenworth, WA 

Center For Wildlife For infonnation on 1993-94 98826. (509) 548-05807 or 
Conservation. free brochure. Seattle Water Education Salmon Festival Director, PO Very nicely done guide for Programs call (206) 386· Box 549, Leavenworth, WA 

98826 (509) 548·6662 family fun and exploration at 9762 or (206) 888-1507 for 
the beach. details. There are several 

The Adopt A Stream Kids Sound, a kids newsletter resources for teachers 
Foundation, PO Box 5558. available. 
Everett. WA 98203 v.ritten by kids for kids, for a 

copy call (206) 381-7007 Wetlands Education 
Carl Goodwin *Puget Sound Kids Days "93- Resources are available by 
Washington District Chief October16&17_ To writing or calling for a 
U.S. Geological Survey. participate call People For brochure 
Water Resources Division Puget Sound at (206) 382- Department of Ecology · 
1201 Pacific Ave .. Suite 600 7007 or 1-800-PEOPLE-2 Publications Office, Post 
Tacoma. WA 98402 Office Box 47600. 0\ll'·mpia. 
Over 540 reports on various To become a Storm Drain WA 98504-7600. 
aspects of Washington's Stenciler. call the Washington (206)45%000. 
water resources are available State Department of Ecology 

Washington State at (206)-459-7586. In 
DISCOVER WETLANDS - A Bellevue cal\637-5200. Department of Health 
Teacher's Curriculum: Division of Drinking Water 
Publications Office, To subscribe to GREEN, write PO Box 47822 
Department of Ecology to: Institute for Global Olympia, WA 98504-7822 
Mail Stop PV-11 Olympia. communications. Attention: (206) 586·8946 
WA 98504. ($101 GREEN/EcoNet 

lnt"l Office for Water Ed 
How To Save A Wetland. 

18 De Boom Street 
Utah Water Research Lab San Francisco. CA 94107 

Paramount Park *The cost varies based on Utah State University 
Neighborhood Group. 1993. Account type. Fifteen hours Logan. UT 84322-8200 
50 pages. $6 plus $2 of computer time is included. 1·800·922-4693 

Water Education Material 
Available from the 

International Office for Water Education 

Water Education Grades K-6 
A teacher's guide to water education, complete 
with background information, hands-on activi-
ties, and resources information. 

$4.75 

Comprehensive Water Education K-6 $8.75* 
Each topic in this activity book is organized with 
the following components: common miscon-
ceptions, content background, additional re-
sources, and thematic lessons. (Avail. 1/94) 

School Equipment Kit $175.00 
48 medicine droppers, 1 00 vials, 30 beakers, 
10 graduated cylinders, 10 squeeze bottles, 
pH and litmus papers, 10 thermometers, 12 
magnet sets, and workbook. 

All prices include shipping and handling. 
Write or calf for a complete list of teaching aid materials. 

'Pre-publication price 
,;o.""I"~R.NATIOfl/.-; 

'~4'\i' WATER EDUCATION 
0~"FrcE Fif Utah Water Research Lab 

Utah State University 
Logan, UT 84322-8200 

Caii1·800·922·10WE (4693) 
j!;':"f::-\ 
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\;,;.,;,,~ 

• 



, t-run: ChartesJ. M&nk!n lo: Moru:;;,u laaomun OKlAHOMA GEOLOGICAL SURVEY Page 1 of 1 

FAX COVER 
PAGE 

To: Manabu Tagomori From: Charles J. Mankin 

Fax Number : -808-587-0219 Company : Oklahoma Geological Survey 

D8te: 11116193 Time : 13:25:50 For Information Call: (405) 325-3031 

Subject: Fax Number : (405) 325-7069 

According to my '"cords, I havo nut received your rrsponse to the questionnaire on ~:oologic mappin~:. To date, I 
have r..:elved responses from 31 stare geologists. If you did send your response to the questionnaire, please let me 
know so we can c.·onduc:t a '!u.•arc.·h to st>e if lour conirnwlieation was misdirected here. If you ha\·e not done so, please 
let me know if you will lw abl• to re•pond by next Monday (November 22). I will need to finish the compilation by 
TuO<da~ for our visit to the Depa11ment of the Interior the following week. 

I '• 1/ 



-F-row · Man a}cn:l T-agomori 
·Te• Charles J. Mankin, Director 

Oklahoma Geological Survey 
Energy Center 
100 E. Boyd, Room N-131 
Norman, Oklahoma 73019-0628 

D \(_(,, ~ f\ I v . j\ \~ ... ,l,~ · 1 • 

C'V l\., c·u' i • ~ d.£'\.\ .-, c_ ~- • • \ h ~ • -,__ }--

Than~ you fm; givin<:J- s<::';on opportun~ty .J<.o:#¥1't'enEi to yo"r reqllest 
·~f=mat~cn on ou .State's mapplng ~~ Our recent 
efforts have been directed toward the completion of a six-year 
project to produce 1:24,000 scale digital geologic mapE of the 
active volcanic regions of Mauna Loa and Kilauea on the island of 
Hawai'. F h~efirst t~~qr~-~f this project we have 
parti lP. idACOGEOMAP~~~~.2re~rying to continue the work 
under tne TATEM1>.P program .. ~, .. ,....._ bioi& .OA> ri#'{' 12-&e.51Vb jLt'fU<I•L.~ 

In respoU:e to part .one o'f_(-¥ ur que~tionnaire ,in mere detail, we :S 
anticipate having $40,000~v lable for FY 1995 mate lng un s._ l e~ 
This amount, however, is subject to legislative approval and ~\-(T:::. 
budget constraints. There are 126 quads at 1:24,000 covering six ~< ~ 
of the eight major islands in the state. There are 4 quads at /~ 
1:25,000 metric that cover the remaining two. All of these quads '! 
have been mapped geologically, and many are currently being r, 
remapped by agencies other than the State. We therefore have 
approximately 130 quads with 130 mapped, for a percent coverage 
of 100%. 

~C' ~.~, .... ......,_ t .. -
Again, thank you for the opportunity to Pes~oncl. If you have any 
questions, please do not hesitate to contact me at (808)587-0266. 



SION OF WATER AND LAND DEVELOP: T 
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FROM:_-,<---------- DATE: ______ FILE IN: _____ -"E-""='"'O..,. -'"""""-'-"-'-----

TO: 

. )/ 
f;1 °_v_ 

_/ _L. Nanbu 
_..!_ ~· Akita 
_ _L. Chang 

E. Lau 
· A Monden V ~H.Young 

T. Kam 
_G. Miyashiro 

D. Lee 

R. LOU! 
S. Kokubun 

PLEASE: 

See Me 
Call 
Review & Comment 
Take Action 
Investigate & Report 
Draft Reply 
Acknowledge Receipt 
Type Draft 
Type Final 
Xerox _ copies 
File 

\J\.o' I 
~~-~ 

FOR YOUR: 

Approval 
Signature 
Information 

REMARKS: 



' 
v 

NOV 27 '93 vZI: 2•-'H1f'1 PUf'lH Gt:O \/E.f'lTURE 1.808) 913,5-7254 p. 1 

PUNA GEOTHERMAL VENTURE 
A Hawaii Partnership 

I~ 
93 NOV 30 AIO: 34 

No-vember 27, 1993 .·.··r· 
. '· \.· [_ ) 

FOR IMMEDIATE RELEASE 

OIV. (!r '1'.' A fER & 
LMiD DEVtLOPMENT - ' . ·, I ;~ - ' . ' , , ., j 

Contact: Barry Mizuno 
g65-6233 (Big Island) 

Title: TEMPORARY SHUT DOWN AT PUNA GEOTHERMAL VENTURE 

Puna Oeotherme.l Venture announced this mcrning a temporary ~hut-down of the 

geothermal plant due to a leak in the reinjection line. 

A small pin-hole leak was detected in the reirJection line requiring repairs with the plant 

off-line. Hawaii Electtio Light Company was notified and the plant was turrted off-line around 

7:30 this morning. Repair work is anticipated to be completed within a few hours. Emissions 

were minor and there were no permit violations. 

The reinjection line carries spent geothermal fluids from the plant to the reinjection wells. 

14-3860 Kapoho P&hoo Pood, Pahoa, Hawaii. 96778 • (808) 961-2786 • F•climill>(80S) 935·5562 
Pa<t Office Eox 30, Pahoa. Ha~·•ii 96778 

SS8i 
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Leaky line do'Y'ns geothermal 
plant; repair work is c.oinpleted 

POHOIKI, Hawaii (AP) -Puna Geothermal 
Venture's power plant was shut down early 
Saturday because of a leak in a reinjection line. 

The company issued a statement saying the 
pinhole leak was deJ,ected during early morning 
repairs while the plant was off line. The hole 
was found in a reinjection line that carries spent 
geothermal fluids from the plant to the reinjec-
tion wells. · 

Repairs were completed and the plant was 
restarted at5:52 p.m., the company said. 

Hawaii County Geothermal Compliance 

Coordinator Jim Moulds said PGV officials 
monitored the area and that the state Depart· 
ment of Health was notified. 

Anti-geothermal activist Aurora Mar
tinovich, 65, said she smelled the rotten egg 
odor of hydrogen sulfide gas throughout the 
residential area where she lives, which is ad
jacent to the plant, from about 6:45 a.m. Her 
home is closest to the plant. 

Puna Geothermal said the leak was minor 
and didn't violate any of its operating permits. 

Hawaii Electric Light Co. said a widespread 

but short power outage that followed the plant's 
closure wasn't related to the shutdown. 

HELCO spokesman Army Curtis said the 
outage was reported about 9:30 am., and af
fected 16,843 customers for between eight and 
17 minutes. The affected area included Hilo, 
Puna, North and South Kona and the Hamakua 
coast. 

The outage occurred when two 69-kilovolt 
transmission wires failed simultaneously. It's 
not known what caused the lines to fail, and 
crews arc investigating, Curtis said. 
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PGV leak causes area residents' 
worry; officials say no problem 
0 Power outages 
not related to PGV 
leak, Helco says 

A gas leak in a reinjection 
line caused what Puna Geother
mal Venture officials termed as 
"minor" emissions at the Po
hoild plant yesterday morning. 

The leak led engineers to shut 
down the plant to make the re
pair. The plant returned to ser
vice shortly before 6 last night. 

Both Jim Moulds, county 
geothermal officer, and PGV 
spokesman Barry Mizuno said 
hydrogen sulfide emissions were 
minor and did not violate permit 
conditions. 

Moulds said there were re
cordings in the "2 or 1 (parts 
per billion) range." 

Lanipuna Gardens resident 
Aurora Martinovich, however, 
said the rotten-egg smell of hy-

drogen sulfide woke her up and 
her family at about 6:45. 

She said her family and five 
others drove to PGV's Kapoho 
guardhouse, on the end of the 
project opposite that of Lani
puna Gardens, in an effort to 
find out more information and 
to get away from the smell. 

Her family was also able to 
see white steam coming from 
the site, she said. 

Mizuno said the leak, corning 
from a pipe that sends spent 
geothermal fluid from the plant 
to a reinjection well, was de
tected at around 6 a.m. Project 
engineers made the decision im
mediately to shut the plant 
down, but to do it gradually, he 
said. 

The plant was shut down 
completely by 7:30 a.m., he 
said. 

The hole in the stainless steel 
pipe was "slightly larger than a 

pinhole," Miiuno said. "Steam 
and brine caused it to wear and 
to get a puka like that." 

Emissions were of such minor 
levels, he said, that "none of our 
(in-house) alarms went off." 

Martinovich said she isn't sa
tisfied with the answers she's 
been getting and that she wants 
the company to provide an air 
monitor in order to record air 
emissions when residents detect 
odors. 

Meanwhile, Helco distribution 
chief Army Curtis said an out
age that affected some 16,843 
Big Island customers for up to-
17 minutes mid-morning yester
day had "absolutely no relation
ship in any way, shape or form 
with the problems at PGV." 

Two 69,000-volt power lines 
failed nearly simultaneously, one 
between Pepeekeo and Honokaa, 
the other between Waimea and 
Waikoloa, he said. 

The outage affected residents 
in Hamakua, Hilo, Puna, North 
and South Kana and began at 
9:28. Some customers had their 
power back within eight mi
nutes, Curtis said. 

The failure in the Hamakua 
line was caused by a broken 
insulator and repaired, Curtis 
said, adding he had not yet 
heard from the crew dispatched 
to West Hawaii. 

Curtis said if PGV had been 
providing power to Helco 's 
grids at the time of the line 
failures, "it would have made 
absolutely no difference" in the 
number of homes affected by 
the outage. 

-By Gordon Y.K. Pang 
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Leak shuts 
down Puna 
power plant 
Advertiser Staff 
and News Services 

POHOIKI, Hawaii- Puna Geothermal Ven
ture's power plant was shut down for 10¥., 
hours yesterday because of a minor leak in a. 
reinjection line. · 

The company issued a statement saying the 
pinhole leak was detected during early-morn
ing repairs while the plant was off-line. The 
hole was found in a reinjection line that car
ries spent geothermal fluids from the plant to 
the reinjection wells. 

Repairs were completed and· the plant re
started at 5:52 p.m. yesterday, officials said. 

Hawaii County Geothermal Compliance Co
ordinator Jim Moulds said Puna Geothermal 
Venture officials are monitoring the area and 
that the state Department of Health was noti· 
fied. 

Moulds told The Advertiser that the re
sponse was "an orderly shutdown and a nor
mal operating problem. • 

He said there was no detectable measure
ment of hydrogen sulfide off the project site. 

Anti-geothermal activist Aurora Martinovich 
said she smelled the rotten·egg odor of hy
drogen sulfide gas throughout the residential 
area where she lives, which is adjacent to the 
plant, from about 6:45 a.m. Her home is clos
est to the plant. 

Puna Geothermal said the leak was minor 
and didn't violate any- at· its operating· per
mits. 

Meanwhile, Hawaii Light Electric Co. said a 
widespread but short power outage that fol
lowed the plant's closure wasn't related to 
the shutdown. 

HELCO spokesman Army Curtis said the 
outage was reported about 9:30 a.m., and af· 
fected 16,843 customers for between eight 
and 17 minutes. The affected districts includ· 
ed South Hilo, Puna, North and South Kona 
and the Hamakua coast. 

The outage occurred when two 69-kilovolt 
transmission wires failed sim~taneously. It's 
not known what caused the lines to fail, and 
crews are investigating, Curtis said. 

Another source said the company ran short 
of power because of a shutdown at Hilo Coast 
Processing Co.'s plant at Pepeekeo. The sugar 
power plant and PGV are the two largest 
outside suppliers to HELCO's grid. 
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Geothermal power 
an issue before 
Upcountry CAC 
By BRIAN PERRY 
Staff Writsr 

KULA - Geothennal energy de
velopmem on Maui was floaled as a 
lrial balloon above nwnhen of tile 
Makawao-PukalaDi-Kula Citizen Ad
visory Commiuee Wl'rlnaday oigbt 
at Kula Elementary Scbool. 

No one sbot it dowa, but some 
committee members appeaued to 
bave a finger on tile lrigger. 

About 4,100 acn:s - mosdy in tile 
Upcoumry cmmumjry plan region 
but some in South Maui-were des
igualed by tbe state Depanmem of 
Land 8lld Nalllnll Resources as a 
geolbetmalllllbzone in 1984, plamlec 
lCal Kobayashi told Jl!IDd mcmben. 

The P 1""'-, wbich overlays agri-
4Ultural 8lld CODBerValion laods, ex
lendl from above Big Beach in Mak
- to near Polipoli swe park, 
Kobayashi said. 
; Drilling tellS haw:n "l been con
~ but· experts guess tile area 
Could produce 2S to SO megawatts of 
~~ty. he said. If so, that could 
J!lean tile developmeor of several 1(). 
JI!Cgawazt powa- plallls like tbe one 
ip Puna on tile Big lalaDd.. 
! Kobayashi acknowledged that 
~power lias been offensive 
to many Native Hawaiians, panicu
lkrly those who believe in tile god
<leal Pele. He suggested tile commit
tee take a lltiiDd on geocbermal ener
gy tD guide Maui County decision
I!Uikm if 8lld wben !bey face a pro
P,OSal for tapping that energy re
SOUrce. 
; The county could develop policies 
iii anticipation of geolllmnal devel
d!ment or it could petition tile stare 
to remove the subzone from ill land 
Use maps. he said. 
·: By taking a stand, the advisen al
so could guide the Sla!C's resean:h 
$111 developmeot of geolhermal ener
gy resources 8lld give Maui Elearic: 
Co. an idea as to whether to include 
~lbetmal in ill planning. he said. 
• Kobayashi also uPdaled QOO!!J!itree 

Dlemben on plans to transDJit 300 
megawatts of geothermal power 
from the Big Island to Oahu via an 
oil-filled uansmission line whose 
cost is estimated to be $5 billion to 
$6 billion. 

One plan c:alls for tile transtnission 

line tD enter Maui at Kaupo and be 
stnmg via 100-foot-high steel towers 
before re-entering tile ocean in the 
La Perouse area. It would not enter 
tile Upcoumry community plan re
gion, but it would skirt one of its 
boundaries, Kobayashi said. 

Although there bas been some 
thought of not crossing Maui at all. 
tile p1am1ec said he understands that 
bringing tile power line on sbore is 
n,.,..wy for maintenance. Alsoy. it is 
less expensive to run the power 
tnmstoisaion line over land than in 
tile oc:ean. he said. 

Kobayashi said this projec:t is on 
hold pending a court-ordered envi
fOD!Dental impact statemenL 

Committee member Charles 
Maxwell questioned whether the pro
ject would create visual pollution in 
tile Kabikinui area. He also said it 
would he offensive to· Native Hawai
ians who believe in Pele. 

Panel Cbainnan Elmer Cravalho 
asked whether the South Maui citi
zen advisory panel, which bas com
pleted its work. had taken a position 
on Maui's geothermal subzone. 
Kobayashi said he had made a pre
semation to that committee, which 
chose not to take a position. 

Cravalho suggested the commit
tee's inaction should be interpreted 
as a rejection of geothermal power. 

Committee member William Mon
ahan asked panel members to keep 
an open mind. It seems that all fonns 
of energy, including imported oil to 
run power plants, are offensive, be 
said. 

"Which is the least offensive?" 
he asked. 

Committee members took DO posi
tion on the geothermal subzone. 

The committee continues to gather 
information in its task of updating 
the Makawao-Pukalani~Kula Com
munity Plan, and decisions are not 
expec:ted until late November. 

It will malce recommendations to 
the planning direc:tor. who will ad
vise the Maui Planning Commission. 
The commission will malce recom
mendations to the Maui County 
Council, which will talce fmal leg. 
islative action. 

Community plans set the frame
worlc: for development in Maui 
County. 
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Geothermal power 
an issue before 
Upcountry CAC 
By BRIAN PERRY 
Staff Writer 

KULA - Geothermal energy de
velopment on Maui was floated as a 
trial balloon above members of the 
Makawao-Pukalani-Kula Citizen Ad
visory Committee Wednesday night 
at Kula Elementary School. 

No one shot it down, but some 
committee members appeared to 
have a finger on the trigger. 

About4,100acres -mostly in the 
Upcountry community plan region 
but some in South Maui - were des
ignated by the state Department of 
Land and Natural Resources as a 
geothermal subzone in 1984, planner 
KaJ Kobayashi told panel members. 
. The subzone, which overlays agri

cilltural and conservation lands, ex
tends from above Big Beach in Mak
eila to near Polipoli state park. 
Kobayashi said. 
: Drilling tests haven't been con

dUCted, but experts guess the area 
could produce 2S to 50 megawatts of 
electricity, he said. If so, that could 
meao the development of several 10-
oiegawan power plants like the one 
in Puna on the Big Island. 

. Kobayashi acknowledged that 
I!COthermal power has been offensive 
to many Native Hawaiians, particu
larly those who believe in the god
dess Pele. He suggested the commit
tee tske a stand on geothermal ener
gy to guide Maui County decision
ntskers if and wben they face a pro
J>9Sal for tapping that energy · re
source. 

· The county could develop policies 
in anticipation of geothermal devel
opment or it could petition the state 
to remove the subzone from its land 
use maps, be said. 

By tsking a stand, the advisers al
so could guide the state's research 
and development of geothermal ener
gy resources and give Maui Electric 
Co. an idea as to whether to include 
geothermal in its planning. he said. 

Kobayashi also uodated committee 
members on plans to transntit 300 
megawatts of geothermal power 
from the Big Island to Oahu via an 
oil-filled transntission line whose 
cost is estimated to be $5 billion to 
$6 billion. 

One plan calls for the transmission 

line to enter Maui at Kaupo and be 
strung via 100-foot-higb steel towers 
before re-entering the oceao in the 
La Perouse area. It would not enter 
the Upcountry community plan re
gion, but it would . skin one of its 
boundaries, Kobayashi said. 

Although there has been some 
thought of not crossing Maui at all, 
the planner said he understands that 
bringing the power line on shore is 
necessary for maintenance. Also, it is 
less expensive to run the power 
transntission line over land than in 
the ocean. he said. 

Kobayashi said this project is on 
hold pending a court-ordered envi
ronmental impact statement. 

Committee member Charles 
Maxwell questioned whether the pro
ject would create visual pollution in 
the Kahikinui area. He also said it 
would be offensive to Native Hawai
ians who believe in Pele. 

Panel Chairman Elmer Cravalho 
asked whether the South Maui citi
zen advisory panel, which has com
pleted its work, had tsken a position 
on Maui's geothermal subzone. 
Kobayashi said he had made a pre
sentalion to that committee, which 
chose not to tske a position . 

Cravalho suggested the commit- -
tee's inaction should be interpreted 
as a rejection of geothermal power. 

Committee member William Mon
ahan asked panel members to keep 
an open mind. It seems that all forms 
of energy, including imported oil to 
run power plants, are offensive, he 
said. 

"Which is the least offensive?" 
he asked. 

Committee members took no posi
tion on the geothermal subzone. 

The corontinee continues to gather 
information in its task. of updating 
the Makawao-Pukalani-Kula Com
mwtity Plan. and decisions are not 
expected until late November. 

It will make recommendations to 
the planning director, who will ad
vise the Maui Planning Commission. 
The commission will make recom
mendations to the Maui County 
Council, which will tske fmal leg
islative action. 

Community plans set the frame
work for development in Maui 
County. 



. JOHN WAIH&E 
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STATE OF HAWAII 

DEPARTMENT OF LAND AND NATURAL RESOURCES 
DIVISION OF WATER AND LAND DEVELOPMENT 

Dr. Harry J. Olson 
Look Laboratory 
811 Olomehani Street 
Honolulu, Hawaii 96813 

Dear Dr. Olson: 

P.O. BOX373 

HONOLULU, HAWAII 96809 

NOV -I 1993 

KEITH W. AHUE, CHAIRPERSON 

IIO"AD OF LAND -'NO NATUA.o.t. RESOURCES 

DEPUTIES 

JOHN P. KEPPELER, II 

DONAL. HANAIKE 

AQUACULTURE DEVELOPMENT 
PROGRAM 

AQUATIC RESOURCES 
SOATING AND OCEAN RECREATION 
CONSERVATION AND 

ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 

RESOURCES ENFORCEMENT 
CONVEY At-ICES 
FORESTRY AND WllOliFE 
HISTORIC PRESERVATION 
LAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 

Thank you for your September 30, 1993 letter and the accompanying material 
discussing geothermal projects. We are reviewing them and will call you to discuss them 
soon. 

If you have any questions, please do not hesitate to call me at 587-0230. 
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Activist says state is 'stonewalling' on PGv··· 
By Hugh Clark 
Advertiser Big Island Bureau _ 

HJLO, Hawaii - A geothermal oppo
nent says the state health department 
is "stonewalling" the public on infor
mation about alleged leaks of harmful 
hydrogen sulfide gas at the Puna Geo
thermal Venture project. 

But a state spokeswoman said the 
dispute Is a misunderstanding and that 
the information will be made available. 

Jim Albertini, chief spokesman for 
the Big Island t'tainforest Action 
Group, said ml!fe than 10 da;ys after 
the leaks oecut1ed that he has been 
unable to obtain· Information about 
them. 

Health Oepartment spokeswoman 

BIG ISLAND 
PLANNING 

Jennifer Castleberry In Honolulu said 
her agency is seeking to work out a 
joint information program with Hawaii 
County to make the data nallablti to 
everyone from a centralized lacatlott. 

In the meantime, she said the state 
would provide the Information as It 
bali for more than two ;years, since a 
well blew out at the PGV project site. 

::: 

B.ut Albertini complained that the 
state's chief environmental officer on 
the Big Island, Harold Matsuura, has 
declined to release information. 

Matsuura referred the Rainforest 
Group to Jim Moulds, Hawaii <;:ounty's 
geothermal compliance officer. 

Moulds is on the Mainland until Oct. 
20, however. 

"If it's DOH data, I should be able to 
get It from the DOH and not be shuf
fled around," said Albertini. 

Earlier in the week, Albertini said, 
he said was told Information on leaks 
would no longer be released because of 
new state policy. 

That was a mistake, according to 
Castleberry, who said In a telephone 

interview In response to Albertini's 
complaints that the .information is con
sidered public and will be released. 

Just how it will be provided is a pol
icy being developed, she explained. 

That's not good enough, according to 
Albertini, who said: "People have a 
right to timely, accurate information 
and they shouldn't have to pay to find 
out to what extent they are being poi
soned." 

'\'he latest leaks at Puna Ge9. .r,mal 
allegedly occurred late last month, 
when • the project was shut down for 
new.' equipment to be installed. The 
state said at the time that the levels of 
hydrogen sulfide emissions were wit)l
ln permit limits for the project. 
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Geothermal 
study is possible 

HIL0 (AP) - A state Health 
Department official says he'll try to 
set up an independent health study 
for people living near the Puna 
Geothermal Plant in Pohoiki. 

Dr. Sam Ruben, state health ad
minisuator for Hawaii Health, told 
a group of angry geothermal 
protesters Friday thai the study is 
an evaluation by doctors of medical 
reportS documenting residents's 
compiaiuls about health problems 
associated with the plant's opera
tions. 

Nearby residents have com
plained of respiratory and other 
problems, including claims of 
spontaneous abortions, because of 
the plant's operations. 

·Hawaii Tribune- ald. Sunday, October 10, 1993 , 

Geo health study being sought 
A state Health Department official says he'll try to set up 

an independent health study for people living near the Puna 
Geothermal Plant in Pohoiki. 

Dr. Sam Ruben, state health administrator for Hawaii 
Health, told a group of angry geothermal protesters Friday 
that the study is an evaluation by doctors of medical reports 
documenting residents's complaints about health problems as
sociated with the plant's operations. 

Nearby residents have complained of respiratory and other 
problems, including claims of spontaneous abortions, because 
of the plant's operations. 

Ruben also told protesters he would get community leaders 
unused state monitoring equipment so they can measure levels 
of hydrogen sulfide and other gases. 

Ruben told the protesters he doesn't have the power to 
meet their demands for a complete shutdown of the plant and 
the resignation of Deputy Health Director Bruce Anderson. 

Hawaii Tribune- Herald. Monday, October 11, 1993-

PGV's hurting this letter writer 
SHAME on you! SHAME. Shame on all of 

you. Governor Waihee, Steve Yamashiro, Steve 
Morrison, Bruce Anderson, Lorraine Inouve. Jack 
Lewin, Sam Rubin, Jim Moulds, et al. 'act nau
seum. Every one of you who is responsible for 
this hideous nightmare called PGV and friends. 
Shame on you! 

I don't know how much longer I can go on. I 
am finding myself in the same scenario over and 
over agai11. This is not a recurring nightmare, it is 
a reality called geothermal. I live more than 5 
miles from the geothermal plant. Last week, I lost 
75 percent of my paycheck because I was too 
sick to work. 

Wednesday, Sept. 23, at 2 a.m. I was awakened 
by incredibly thick petrochemical odors. I closed 
up my house as best as I could, pulled the quilt 
over my head and prayed. This has happened 
before. I don't have a car or I would have driven 
away. I went to work feeling lousy. 

Thursday, Sept. 24, I was awakened abruptly 
and painfully. It felt as if someone was grabbing 
my throat 'hard. I couldn't swallow and had diffi
culty breathing. Again, I covered my head and 
started praying. I almost called 911. At 4 a.m. the 
air cleared again, my throat was released and I 
could breathe deeply. My throat was very sore, 
bruised with a huge lump inside. I go to the 

Pahoa health clinic, joints aching, feverish, head 
pounding, coughing, and the nurse gives me the 
same old line "it couldn't be geothermal 'cause 
we have some symptom reports from as far as 
Mountain View and Waimea." The Health De
partment has been singing this refrain since June, 
199l.It couldn't be geothermai. ... Repeated de
nial instead of looking at how far this deadly 
lethal gas ball stays intact and the thousands of 
people, critters and aina being harmed. Ten days 
of the Health Department and PGV blithely deny
ing any "ill effects" while I have been sweating, 
coughing, choking, puking and today there is 
blood when I cough. SHAME ON YOU. All of 
you who are part and parcel of this hideous 
reality. I hope your mothers a unties and kupunas 
read this letter because I do believe in justice. 
You are hurting untold numbers of innocent peo
ple. How do you sleep at night while we cough 
up blood? 

Athena Peanut 
Pahoa 
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PGV still plagued with-computer Jvoes 
0 Geo glitch causes 
Kona power outage 

Puna Geothermal Venture was 
down for a brief period late 
Monday night, causing about 
2,600 customers in Kana to lose 
their power for about five 
minutes. 

Both Helco and PGV officials 
attributed the outage at PGV's 
25-megawatt plant in Pohoiki to 
a computer controller glitch, the 
same problem which caused the 

· plant to shut down for some 
three hours early Friday 
morning. . 

"We_ brought it back up right 
aft~r the outage, it was a very 
s~<irt outage," PGV vice presi
dent Steve Morris said. 

Helco spokesman Army Cur
tis said the outage occurred at 
10:57 p.m. All customers had 
their power restored within five 
minutes as Helco switched on 
smaller generators. 

No noxious gases were emit-

"· ted, Curtis said. 
Morris said it was the third 

time the controller caused a 
shutdown since the plant began 
operating early this summer. 

PGV is already scheduled to 
correct the problem by installing 
a second computer controller 
during a voluntary weekend-long 
shutdown that is scheduled to 
begin oh Saturday. Morris said 
PG V had been planning the 
shut-off for awhile, since before 
last Friday's incident. 

W01t Hawaii Today, Wednesday, September ll, 1993-

Computers spark outage 
A problem with computers at Puna Geothermal Venture plunged 

more than 2,500 residents into darkness late Monday night, a Ha
waiian Electric Light Co. spokesman said. 

Army Curtis of HELCO said problems at the East Hawaii plant at 
10:57 p.m. caused the five-minute outage. Power was restored to af
fected customers when additional generation was made available. 

Curtis said no venting of any kind took place and the plant was 
back in operation a short time later. PGV has scheduled an outage 
this weekend to make necessary repairs to avoid future outages. 

"The controller between the 
well field and the power plant ... 
caused the plant to trip several 
times," Morris said. PGV engi
neers haven't been able to deter
mine the cause of the problem 
but will be able to remedy it by 
putting. up a second controller. 

"We're not shutting down to 
fix this particular problem, 
we're shutting down to install a 
redundant control system," Mor
ris said. 

-By Gordon Y.K. Pang 
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Wat lbwall Todoy, Moaday, September 10, 1!193-

PGV denies allegations 
of leaks at power plant 
By JASON ARMSTRONG 
Wast Hawaii Today 

IDLO -Puna Geothermal Venture plans to close its 25-megawatt 
Pohoiki power plant for two days next weekend for the scheduled 
iDstallation of a "redundant controller,n said company Vice President 
Steve Morris. 

The plant is operating fine and officiala had fully intended to instsll 
the new controller as a backup safety device, Morris said. 

He flatly denied allegationa issned Friday by the anti-geothermal 
Big Island Rainforest Action Group (BIRAG) that claimed "numerous 
area residentsn had detected hydrogen sulfide emissions. 

BIRAG, in a one-page preaa release issned to local newa media, 
claimed PGV is planning a one-week plant ahutdown to repair leaks at 
the facility. . 

Morris called the allegationa "ridiculo~ and said the facility was 
has not experienced any H2S leaks during the past week. 

Hnwcver, Jim Moulds, county geothermal compliance coordinator, 
said a five-minute leak occurred at 4:40 p.m. Thursday. 

Leaking steam seala on steam-block valvca were identified as the 
problem area, he said. · 

The leaking seala were repaired and PGV mobile monitora detected 
no H2S n:adinga. according to Moulda. 

"The monitor never amcllcd the H2S, n he said. 
Yet AI Dettweiler, a Leilani Estates homeowner who livca 2,000 

feet from the plant, said he began detecting "nniaanccn levels of H2S 
emissions on Monday or Tuesday. 

The H2S emissions continued until early Friday morning. according 
to Dettweiler. · 

He claimed other area residents also noticed the odora that smell 
like rotten eggs. 
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w~~}{end ~hu\fo~~d~ g~~~ern@ 
Offtctals deny r.eporfJt~littt~llte,{pla~t~has'~ l~aks · 
By Hugh Clittk ,· . . ;_·_·,·, any gepthermal ,aetivt\Y on.. the -~sll!l@, ':ready In plaee at the plimt site- a few 

. . · · •· Issued a public.· statemen\ P'tlday"i;cl&lfu- . hundred yards up slope of the pr<!duc-
Advertlser Big Island Bureau tng that the plant woUld be ·down fdl' a tlon wells at Pohoikl, east of Pahoa, he 
. HILO, Hawaii - Puna Geothermal· 1 week"to plug leaks In the p~~t.• ,.. · : . said, ; . ·.· , . . ·. · • 

Venture will shut down Its 25-megawatt Jon Olson, president bf !.'he 'Lan.lpuna 'ltELCO officials were all out of town 
electricity generation plant next w~ek·. Gardens subdivision resld~nts assocla- Friday and unavailable to comment on 
end, Sept. 25·2~.~, to lnsiaR.J.backU!J con·· · tlon,..aruLAt • .Pettweller, a res_idi!nt. of' 'the serVice outage next Weekend: A 
trol system at tnl! t*«< \lroauo~Qfl wells ... nearby 11!1llltil'-llftltetl, said';tflel!,· . '' /: keewoman said they woqld returrt to" 
Stev~ Morris, vice presid,ht o.f the. eiteed hydrogen sulfide -; t_lff,•.J'.Ot ·.'. . .~ .. -... ~; ....... ~.,. .. ,, :,,:, .. . · .. : , v , U 

$110 Jrulllon project, conflrmeii the shut: . egg smell - for the 'last '.s~aL, :.< · 'the llilllnd·wide utility has bad four 
down yesterday and slild it "'~ sched because of alleged leaks at Jhi! ·l!llln . t: but.u•es tn the last seven weeks but 
uled to coincide with a low delnand· pe-- " ·· •·~•t · '· '.· ' · -.. .. · bl · h ·· · · 
rlod by Hawaii Electric Light co. . . · Morris said he knowo of h~ l":;'. .. u Vi~ . no~e was afl'led .. on th~ 8 cltta~e . fl. 

lie said reports by opponents of glio- olatltms and that . there wiD •. &j,, routine . , elfll!ttle ptoductlol\. . . , . 
thermal that the plant would be shut· maln,tenance, such as -.tepl~cl*'tB'~~~ Cauiies pt'the .various outages have: 
tered for a week to plug leaks in the durin.g the shutdown. · '·. ·.· :_.·~ ." .:·.' 1_ .. , .\ · ranged .frotn a stolen. Jeep striking a·. 
system were •gross exaggerations. • . ~,r.r.nclpal reason· for itltit ·. _ Is utility pole In Kona to an underground 

ala~~. ~~~ ~:Itt~ ;~~fo:;~n!~'"J · ~~ *~~~~· ~~v~~. ·~~~~g~. line •hort or fa~~. tn ~- \~! 
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True Geo denies reports of a pullout 
0 But five workers 
have transferred out 

True Geothermal Co. has not 
moved out of town, · company 
spokesman Allan Kawada said 
Friday. 

"I don't know how this (ru
mor) got started," Kawada said 
when queried by reporters. "A 
decision to leave town has not 
been made. It's not true. If it 
was, it would've been said with
out being started up by rumor." 

Kawada did say, however, 
that five of the eight True em
ployees on the Wao Kele 0 Ha
waii site have left to work on 
another proj eel in another 

cbuntry. 
He added that there are also 

several issue~ that need to be 
resolved before True can begin 
drilling again. Among those hur
dles are administrative approvals 
for drilling plans which must be 
granted by the Department of 
Land and Natural Resources. 

Also, True is trying to resolve 
a native Hawaiian gathering
rights case which could be 
settled out of court in a month 
or so, Kawada said. 

He would not offer details of 
the settlement, emphasizing that 
negotiations were at a sensitive 
point. 

Last year, the Hawaii Su-

prerne Court sided with the Pele 
Defense Fund in its suit to allow 
native Hawaiians to enter unde
veloped private lands in order to 
hunt, gather and perform other 
traditional Hawaiian religious 
and cultural practices. 

The Supreme Court returned 
the lawsuit to the Third Circuit 
Court, which had issued the or
iginal ruling against Pele 
Defense. 

"I think we'd like to get it 
settled before we begirt anything 
else," he said. 

True's drill rig remains a'! the 
Puna Geothermal Venture site 
several miles down · the road, 
Kawada said. The rig has been 

contracted out to PGV while 
True has been' sitting idle since 
the summer of 1991, when 
PGV's project was shut down 
by a blowout at its Pohoiki site. 

Kawada and other True offi
cials at the time said that 
another reason for True's delay 
was because it wanted to see 
PGV come on-line first. ' 

Unlike True, PGV has ·been 
producing up to 25 megawatts 
since April. 

"It's been one of the positive 
things about this whole situation 
... PGV has been very successful 
in the last few months," Kawada 
said. "We hope we can find the 
same kind of power up here." 

-By Gordon Y.K. Pang 
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Computer glitch shuts down· PGV plant 
CJ Geo plant closing 
next weekend for 
repair of equipment 

weekend to, among other things, manager Steve Morris said -Frl- down by the Health Department 
install a piece of equipment and day morning he didn't know to, as described' by the Big Is
remedy a flaw that caused a when those tests were to take land Rainforest Action Group, 
three-hour shutdown early Fri- place. "plug leaks." A Health Depart
day morning. . . . The computer flaw is appa- ment official also confirmed that 

ter) controller from the power 
plant to the well field." 

But Morris, late Friday, failed 
to tell the Tribune-Herald about 
the shutdown that had occured 
several hours ·earlier. When 
asked why PGV needed two 
eonttoll!rs, he said the ,pany 

By Gordon V.K. Pli\11 ~ 
In addition, POV has told the. rently not new and next PGV was not being required to 

state Health Depattment 'that It_ weekend's shutdown had been shut down. 
Tribune-H•rald intends to begin a series of two- scheduled prior to Friday's "We've had a shutdown 

Puna Geothermal Venture will 
voluntarily shut down its 25-me
gawatl Pohoiki plant next 

day mechanical integrity te~ts incident. · ·· planned for quite a while," Mor• 
for each of its three reinjection Morris denied ·rumors that the ris said. "The principle purpose 
wells, al~hough PGV project plant was being forced to shut is to install a redundant (compu· 

See PGV, 
Page 12 
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PGV: Computer glitch closes geo plant 
From Page 1 

feels more comfortable having 
two control mechanisms from 
the . power plant. · 

Deputy Health Director Bruce 
Anderson said Friday afternoon, 
however, that a "computer com
munication lapse between the 
control room and well pad" 
caused the power plant to auto
matically shut down at 3:41 a.m. 

There were no leaks of gases 
and the plant restarted without 
mishap but Anderson said the 
incident was a symptom of a 
computer system problem which 
had previously existed. 

Meanwhile, Anderson re-

ported that PGV has informed tests check, among other things, 
the Health Department that it the "integrity" of the pipes and 
Intends to begin a series of me- casing that send geothermal 
chanica! integrity tests on its steam from the ground into the 
reinjection wells beginning plant and back into the earth. 
Tuesday. PGV is expected to BIRAG, on Friday, said it is 
shut down the wells one at a continuing to get complaints 
time for a period lasting up to from area residents that hydro
two days, Anderson said. gen sulfide and noise levels 

Morris said Friday morning have exceeded permitted levels. 
he did not know when the me- Both Anderson and Morris, 
chanica! integrity tests would acknowledging that complaints 
begin. have continued, said they knew 

Such tests must be done annu- of no major problems or 
ally as a condition of permits violations. 
granted to PGV by the Health . "AS far as we know, things 
Department, Anderson said. The have been going pretty well," 

Anderson said. "There are no 
'unusual problems. We're still 
getting regular complaints from 
a very few people about primar
ily noise and some odor . com
plaints but there have been no 
violations of permit conditloo• " 

Beginning July 1, the He~ 
Department stopped plactng 
around-the-clock staff at the site •. 

"It's a question of funding 
and utilizing the staff in the best 
way we can," Anderson said, 
adding that attention to air qual
Ity issues elsewhere bl the state 
are required. 



Councilman says no market exists tor spaceport 
lly ROCITIIompson 

Big---ant 
HILO - The state's plan for a 

spaceport in Kau is nothing more 
tban a "napkin story; Hawaii 
County Councilman Jim Rath 
says. 

Rath made· the comparison in 
response to a state economic 
study for the proposed spaceport, 
released this week by the state 
Department Of Business, Econom
ic Development and Tourism. 

The state is like a couple of 

drunken salesman sitting at a bar, 
drawing grandiose plans for a 
new business on napkins, Rath 
said. 

The nestmomingthe two sales
men have nothing but hangovers 
and the napkins are in the trash. 

The state's spaceport plans are 
similar because there Is no study 
showing anyone wants to launch 
rockets from Hawaii, Rath said. 

"lbere Is NO STUDY to sbow 
that there Is a MARKET for a 
Spaceport in Kau, • Rath said In a 
letter to Mnfi Hannemann, head 

of the state business department. 
A similar proposal for a private, 

commercial spaceport In Florida 
has failed. Rath said. 

In response to similar criticism 
from spaceport opponent Jay 
Hanson, the state Office of Space 
Industry cited a 1991 federal mar
ket study that showed a relatively 
high level of commercial rocket 
lannches in the next 15 year& But 
the study also pointed out that Its 
findings were much higher ~ 
11101t other studies. 

PACIFIC BUSINESS NEWS Monday; September 20, 1993 

GAO: Move Star Wars to California 
The General Accounting Office has decid· 

ed the Pentagon could save millions of dollars 
by moving Star Wars tests from the Pacific 
Missile Range Facility on Kauai to Vanden
burg Air Force Base in California. Such a 
move could reduce the cost of launches by $5 
million for each test. cutting the required 
funding by about half. The saving<; would 
occur because a different missile could be 
used that is less expensive to operate. Van
denburg is located 130 miles north of Los 
Angeles and it was built as a missile testing 
and rocket launching facility. 
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Geo royalties plan disputed 
0 Dispute revolves 
around how much to 
pay for geo steam 

by the state Board of Land and definition of steam value. 
Natural Resources could mean PGV and its supporters were 
tacking on up to $4.5 million in opposed to the proposal recom
costs for operating the firm's mended by the Department of 
25-megawatt project in Pohoiki. Land and Natural Resources and 

Under a geothermal mining approved by the Land Board.· 

8 G d y K p lease the Board· issued to PGV's The state Department of Busi-

T 
Ylb oHr 0

1
"d • • ang predecessors in 1982, the deve- ness Economic Development 

r uno- era I d 1 · c d T · h y h' d oper nee s to pay roya ties 'or an ounsm, I e amas no a · 
A method for determining the using geothennal steam to pro- ministration, Council members 

amount of royalties Puna Geoth- duce electricity. Kalani Schutte and Brian De 
erma! Venture and other geoth- The clause calls for the state Lima and the Hawaii Island 
erma! developers must pay has to receive 10 percent of the pro- Geothermal Alliance all opposed 
been selected by a state panel, ceeds from steam •. value .. The the DLNR plan. An official with 
but PGV and others apparently state would get SO! percent of the True Geothermal Co. also 
aren't happy about it. the proceeds; Hawalt· Couniy, 30 opposed the plan. 

PGV filed a request for a percent· and the 0 artment of PGV vice president Steve 
contested case hearing on the Hawaiian Home arids, ::w Morris said company officials 
issue immediate!': after ···the percent. ! : · ,.p.~ "reviewing our administra-
meeting. Last Friday's decision The debate had b¢en over tile live options" arid refused to 

,_ , .. ·,;.;. - ,:; .. : .. ~~". __ \. '· ,., '.\";' ,..l,.r" ._, :; :u_e__, ""' ._·..._~ 

comment. Sources said however 
that a contested case hearing 
was requested by Morris shortly 
after the vote. 

PGV and its supportets be
lieve the approved method calls 
for the company to give up too 
much during the first few years 
of the expected 35.year 
operation. . 

They believe Hawaii's 'deve
lopers will be charged higher 
royalties than mainland counter
parts because the BLNR . plan 
limits credits given for genera
tion and transmission costs and 
puts a lower value on ·undepre· 
ciated plant and equipment. :-• 

•. , \1 See G~, 
Page·B '•. 
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GEO: PGV, others' balk at royalties plan· 
From Page 1 · 

According to BLNR staff pro
jections, the approved plan 
would bring the state roughly 
$16 million in PGV royalties 
over the 35-year period while 
PGV proposed a plan which 
would bring in an estimated 
$11,5 million. 

Among the arguments used by 
opponents to the approved plan 

was that PGV has already spent 
more than $110 million on the 
project and now must come up 
with even more. 

"Once again, the state of Ha· 
waii has sent a negative mes
sage to the world that it is anti· 
business, anti-consumer, anti· 
environment and anti-home 
rule," said June Curtiss, chair· 

man of · the Hawaii . Island 
Geothermal Alliance. She de· 
scribed the department's prop
osal as "a contrived 
methodology." 

Curtiss said it's unfair to 
overtax geothennal drilling com
panies who "were invited to Ha· 
waii to develop this valuable 
resource." 

But Big Island Land Board, 
member Chris Yuen defended · 
the panel's action. 

"The state owns the steam 
and the Board has an obligation 
to the people of the state to see 
that we get a reasonable· return 
for the private use of the re· 
source and that's the royalty 
charge," Yuen said. 
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State baclts 'PUna ·health study.; 
Geothermal monitor· may· g() 'irito public use 
By Hugh Clark · ·, midyear ahd turned'·th'at responsibility one-on-qne discussion. · i 

· over to the county, which has nO monl" The ltainforest Action Group finds the Advertiser Big Island Bureau , .1 

HILO, Hawaii - State health official 
Dr. Sam Ruben told Big Island geother
mal protesters yesterday he will try to 
set up an Independent health study for 
people living near Puna Geothermal Ven
ture's geothermal project. 

That study, known as an epidemiology 
review, is an evaluation of reports by 
medical doctors to document complaints 
of alleged Impacts that range from 
breathing difficulty to vomiting and 
claims of spontaneous abortions. 

Ruben said he also agreed to try to get 
now-inactive state monitoring equipment 
released to the community leaders so 
they can measure the levels of alleged il
legal gas releases. 

The state ceased regular monitoring at 

toring capacity for smells or noise. responses on health studies and monitor-
But Ruben told an angry gathering of a lng by Ruben encouraging but Albertini 

dozen people, led by .the Big Island Rain- feels it is fighting an uphill battle. 
forest Action Group, that many of their . "We appreciate Dr. Ruben's support for 
current demands could· hot be addressed a health study, particularly the cyst clus
by his office. . • . . ters (described as small tumors) that 11re 

Ruben, state health administrator for being reported by the victims. Women 
Hawaii County, ·said he had to ask one appear specially impa<!ted," Albertini said. 
person to leave his office after an emo- The next step in the,,multi-year fight by 
tional 1outbursl · ·. ,. ·r : . geothermal opponents was uncertain yes-

The Rainforest Group, according to terday. "We want to use.the monitors and 
spokesman Jim Albertini, wants a "com- · the health study," Albertini said. 
plete and permanent shutdown of geo- There are about ~.a doze!! civil suits 
thermal" and the resignation of Bruce An- , working their way ,thr11ugh ~ircuit Court 
derson, state deputy health director In for alleged damage by residents near the 
charge of environmental programs. plant site. ••· . 

Neither action is within. his power1 re- . None has been scheduled for trial.. 
, sponded Ruben, who. said Albertini. ex- . The $110 million Puna Geothermal V~n
ploited their scheduled meeting by rilak- , ture plant has been generating ~ mega-
ing It a public event instead of a . watts of energy since April. 1 
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Police eye criminal 
charge for release 
of geothermal gas 
0 Lanipuna resident 
filed complaint after 
February incident 

By Dave Smith 
Tribune-Herald 

Puna police have initiated a 
felony reckless endangering case 
in connection with a release of 
hydrogen sulfide gas from the 
Puna Geothermal Venture plant 
early this year. 

The case is believed to be the 
first of its type involving an in
dustrial accident according to 
police officials. 

Police Lt. Dale Fergerstrom 
said the case stemmed from a 
criminal complaint filed by Ad
rian Barber, who was in a Lani
puna Gardens home during the 
Feb. 8 well-cleaning procedure 
that resulted in the release of 
high levels of H2S into the 
neighboring subdivision. 

Monday's official filing of the 
complaint was requested by the 
prosecutor's office to allow the 
case to proceed, Fergerstrom 
said. He said he is currently as-

sembling paperwork for prosecu
tors who will decide whether 
criminal charges are to be filed 
and against whom. 

Barber, 54, said he exper
ienced a variety of physical ail
ments following exposure to the 
noxious gas, including vomiting 
and blurring of vision. He said 
this week his health problems 
are continuing, and include a 
constant ringing in his ears and 
"persistent emotional problems" 
that require treatment by a 
psychologist. 

"I live in fear of this machine 
(the PGV plant) exploding and 
killing me," Barber said. 

H2S levels monitored in Lani
puna Gardens during the clean
ing procedure of well KS-9 
reached 150 parts per billion on 
an hourly average, six times the 
maximum allowable level. The 
state Department of Health said 
temporary spikes of the gas 
reached 672 ppb, the highest 
levels recorded yet outside the 
plant's perimeter. 

The high levels prompted 
health officials to temporarily 

See GEO, 
Page 8 
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BIG ISLE BUSINESS BRIEFS 
HyaH Regency Waikoloa sale confirmed 

A group of international investors, which includes Hilton 
Hotels torp .. has confim1ed the purchase of the 1.241 ~room 
Hyatt Regency Waikoloa on the Big Island. Although no .sale 
price was announced. the Wall Street Journal reported the 
development sold for $60 million. with a commitment by the 
group to invest another $30 million in capital projects. The 
resort. which has been for sale for more than one year for a 
reported price of $200 million, was built in 19R8 for $360 mil
lion. The sale is expected to take effect Nov. 5. 

County calls default on Kealakehe Associates 
Kealakehe Associates Inc. received notification it defaulted 

on its contract with the county for having failed to purchase 
treated cffiuent for irrigation of a semi-municipal golf course 
project. The developer is more than one year late in its agree
ment to buy up to I million gallons of treated effluent daily 
from the county's recently-opened Kealakehe sewage treat· 
ment plant. The developer had agreed to pay $500 daily for 
the effluent and w;e it for irrigating its proposed 18-hole golf 
course. which must he completed hy next July. according to 
the terms of the contract. 

Surplus may be used for, regional road repairs 
Legislation reallocatiilg:-'a $2.6 million fuel-tax !mrplus for 

regional repairs in each Big Island district is pending before 
the County Council. The surplus was originally intended for 

circle-Island roadways. Fuel-tax revenues that exceeded dis
trict projections automatically went to the circle-Island 
account for use in repairing qualified roadways. The county 
transferred some of these roads to the state. which reduced 
its maintenance burden and helped create the excess bal
ance. 

Puuanahula Landfill to open In October 
Hawaii County and the United Public Workers are still 

dehating who should operate the new Puuanahula Landfill, 
which is set to open today, Oct. 4. Waste Management of 
Hawaii, a private company. has a signed contract to run the 
landfill located just south of Waikoloa. But the IJPW has 
objected to the contract and has taken the matter to both the 
Third Circuit Court and the state Labor Relations Board. The 
union said the county violated an existing collective bargain
ing contract by hiring a private company. The union has 
threatened to strike over the issue, but the county said no 
UPW jobs are being displaced as a result of the contract. 

PGV plant closes to repair equipment 
Testing. repairing and installing equipment were reasons 

Puna Geothermal Venture gave for temporarily shutting down 
its 25-megawatt Pohoiki plant in mid-September. PGV 
informed the state Department of Health the company was 
planning to do a series of two-day mechanical integrity tests 
for each of its three reinjection wells. 
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Geo n .Jnitoring: 
who's in charge? 

The state Department of Health has always 
been known as the enforcer of the rules 
governing the emissions of hazardous hydro
gen sulfide and noises from geothermal wells 
in Puna. After all, the department is supposed 
to be the agency in charge of the care of 
public health in the state. 

Now it says it no longer does any of the 
monitoring at the Puna Geothermal Venture 
wells. It says the county has been given the 
monitor responsibility. It would have been a 
routine news story had it not been for one 
point: only about three weeks ago, the health 
department unilaterally dumped the monitor
ing responsibility on the county's lap with no 
warning and no announcement to the public.
In fact, the public would have been still kept 
in the dark if we had not come into posses
sion of a copy of the letter protesting the 
abrupt transfer of a state function to the 
county last week. 

"They didn't even notify us," frustra&d 
Deputy Planning Director Norman Olesen 
said. "Now we're sitting in a position where 
they're saying, 'It's your kuleana,' and we're 
saying, 'Oh, is that a fact?"' The surprise and 
annoyance to the county officials the health 
department has caused are understandable. 

But the cavalier manner of the health offi
cials in dealing with such a serious public 
concern is inexplicable and downright inex · 
cusable. Residents near the PGV plant had 
every reason to be angry with the state when 
they saw no state health officials respond to 
the latest reports of leaks. 

Maybe, the county is the right agency to 
take over the state function. But before the 
takeover, the county should be prepared for 
the job. The state should have told the public 
and, specifically, the residents in the plant 
neighborhood of the shift of responsibility in 
advance; There should have been a transition 
period during which the state could train 

· county workers to take over the job. There 
should have been a mechanism with which 
the residents can get in touch with county 
officials, especially during emergencies. In
stead, the county was thrust into the job with 
little of the preparations. 

Here, we repeat: the cavalier attitude of the 
health officials is inexcusable. Public· health is 
a serious business, and there is no room for 
cavalierness. 
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Two-front battle planned for Keahole power plan\ 
By BOBBY COMMAND 
West Hawaii Today 

Opponents of a pr<lposed power-plant 
expansion at Keahole said they will 
figbt the project on two fronts. 

At its final scheduled meeting, the 
members of the Keahole Defense Coali
tion said they would try to halt approval 
of the revised Environmental Impact 
Statement through comments to the De
partment of Land and Natural 
Resources. 

A pair of its members are also parties 
to a contested-case hearing against Ha
waii Electric Light Co., Ltd.'s 58-mega
watt expansion of its Keahole Power 
Plant. 

Keichi Ikeda, a spokesman for the co
alition, said there are many reasons for 
opposing the plant expansion. "It's no 
longer needed," Ikeda said. "The urgent 
conditions no longer exist." 

According to a coalition represents~ 
tive, Hawaiian Electric Industries, Inc., 
HELCO's parent company, stated in its 
1992 annual report that rolling blackouts 
would no longer be necessary if Hama
kua Sugar Co. is supplying electricity. 

Both Hamakua and PGV are currentiy 
providing power to HELCO. 

Ikeda also said the coalition has con· 
cetns about water use and quality be
cause of the wells HELCOis digging, 
what effect it will hilve oil the adjacent 
agricultural lots and the what consumers 
will pay to finance the project. Ikeda 

"All of these factors combined with 
our forecasts for the next Rve years tells 
us we need Keahole:- Bill Stormont 

said these items will be covered in com
ment to the EIS before the input dead
line Thursday. 

Coalition members have also ex
pres,ed concern about the visual impact 
of.the proposed 104-foot smokestack 
arid three 42-foot-high storage tanks 
which would hold a million gallons of 
fuel oil. 

Instead of expanding the Keahole 
plant, coalition members have said 
HELCO should wait until Waimana En
terprises, Inc. completes its proposed 

oil·fired power plant and Water desatinl
:tatlon plant In 1996. They said HELCO 
could the!l buy needed electricity from 
the private generator, which would be 
located In Kawaihae. 

But a HELCO official said demand is 
continuing to rise while Its sources of 
electilcity are diminishing. "Our reserve 
margin is continuing to shrink," said 
Bill Stormont, HELCO's manager of 
administration. 

Stormont said Hamakua Sugar will 
cease electric generation after its last 
harvest in 1994. He also said Hilo Coast 
Processing Co., which is also halting su
gar production, wishes to continue pro
ducing electricity, but must switch from 
bagasse, or sugar cane byproducts, to 
coal to fuel its turbines, and that will 
entail a whole new set of permitting 
applications. 

Stormont added that aging equipment 
suffering from overuse during delays in 
PGV beginning production is adding to 
the chance that power shortages may 
once again become a reality if the Kea-

hole plant is not built. 
"We'll be back in the same boat We 

were in when we had rolling blackouts 
if we are not able to retire those units 
soon," Stormont said. 

Should Hilo remain the source of 
electricity for West Hawaii, Stormont 
said, more transmission Jines would also 
mean more cost to consumers. He said 
the average loss of transmitting electric
ity from Hilo to Kona is 10 percent. 

As for the visual aspect of the Kea
hole plant, Stormont said the state has 
informed them that the entrance to the 
airport will eventually be moved to • 
different site and that the current acce• 
will become a service road. 

HELCO has also said in the past that 
the Waimana plant could no not be 
completed until 1996. Delays in the EIS 
have already pushed back the comple
tion date of the Keahole plant to late 
1995. 

"All of these factors combined with 
our forecasts for the next five years tells 
us we need Keahole," Stormont said. 
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-AVAILABILITY OF USBM 
PUBLICATIONS (effective10-1-93) 

FREE PUBLICATIONS 
--Mineral Industry Surveys (periodic reports) 
--Metal Industry Indicators (newsletter) 
--Bimonthly List of New USBM Publications 
--Technology News (fact sheet) 
Order from: Publication Distribution, US Bureau of Mines, Cochrans Mill Rd., PO Box 
18070, Pittsburgh, PA 15236,412-892-4338 
Mailing list additions: USBM, 810-lth Street, N.W., MS 9800, Washington, D.C 
20241, 202-501-9559 

SALES PUBLICATIONS 
The Government Printing Office (GPO) sells: 

--Minerals Today, a bimonthly magazine 
--Annual commodity reports: information on individual commodities; information by 

state; international data 
--Minerals Yearbook (bound volumes of commodity reports) 
--USBM publication lists (annual and 5-year) 
--Special publications (e.g., Mineral Commodity Summaries/ State Summaries, 

agency's annual report, etc.) 

In the fall of 1993, GPO will provide ordering information to persons on USBM's publications mailing lists. 

The National Technical Information Service {NTIS) sells: 
--Reports of Investigations (Ris): in-progress reports on USBM research 
--Bulletins (usually final research reports) 
--Information Circulars (ICs): economic analyses, resource surveys, information on 

new industrial methods, etc.) 
--USBM publication lists (annual and 5-year) 
--Special publications such as Mineral Commodity Summaries/State Summaries 

Order from NTIS, Springfield, VA 22161, 1-800-553-NTIS (in VA & foreign countries: 
703-487-4650). 

LIBRARIES 
The publications listed above can be reviewed in USBM libraries (headquarters and 
field). Some can be reviewed in Federal depository libraries throughout the nation. Ask 
your local library for the location of a depository library near you. 

ELECTRONIC INFORMATION 
Commodities statistics and otherdata are available through: 

--MINES-DATA: Call 202-501-0406 for more on this computer bulletin board. 

--MINES FaxBack, accessed by calling 412-892-4088, using the touch-tone 
telephone handset on a facsimile machine. 



United States Department of the Interior 

BUREAU OF MINES 
WASHINGTON, DC 20241-0002 

Dear Colleague, 

August 31, 1993 

Effective October 1, 1993, the U.S. Bureau of Mines (USBM) finds it necessary to 
discontinue free distribution of many printed materials. This change is a consequence 
of current efforts to reduce Federal expenditures, especially administrative costs such 
as printing and mailing. 

You can continue to receive several of our publications from the Superintendent of 
Documents, Government Printing Office. GPO will contact you soon with information 
on what is available and how to purchase our various commodity reports, which were 
previously free and are now part of the GPO sales program. 

Other USBM materials are available for purchase from the National Technical 
Information Service (NTIS); can be accessed electronically; or are located in USBM 
and other libraries. A few are still free of charge. See the enclosed fact sheet for more 
on all these information sources. 

We appreciate your understanding and look forward to providing you with the same 
high-quality information in the future as we have in the past. 

Sincerely yours, 

#Ill~-
David Barna 
Chief, Office of Public Information 

Enclosure 
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By Gordon Y.K. Pang 
Tribune-Herald 

PAHOA - The mood was 
hostile last night as lower Puna 
~esidents expressed dismay and, 
tn some cases, outrage at the 
county's draft set of rules for 
the long-awaited geothermal as
set fund. 

Residents said they have been 
wary of previous administrations 
and now have found more rea
son to distrust the current 
county administration beaded by 
Mayor Steve Yamashiro. 

They said community sugges
tions plaeed into previous drafts 
were not incorporated into the 
latest proposal which Planning 
Director Virginia Goldstein said 
is slated to go before the Plan
ning Commission for considera
tion next month. 

Goldstein~ Deputy Planning 
Director Norman Olesen and 
geothermal compliance coordi
nator Jim Moulds put on the 
informational bearing at the Pa
hoa Neigborhood Facility at
tended by about 25 people. 

Lanipuna Gardens resident 
Jon Olson questioned whether 
suggestions made at last night's 
meeting would be incorporated 
into the final draft to be sent to 
the commission. "Are we wast
ing our time - yours and 
mine?" 

"I don't think so," Goldstein 
replied. "We will hear you out, 

I
' hear what kinds of concerns you 

have and take them into consid
eration," she said. 

She added that "You will also 
have the opportunity to make 
further comments to the Plan
ning Commission." 

Olson said the current draft 
"deviates substantially from any
thing coming out of mediation 
or issued by Judge (Shunichi) 

Kimura" with respect to an asse·t 
fund. 

Leilani Estates resident 
Robe~t Petricci said the draft 
g?es agains! t~e intent of plan
mng commiSSIOners when they 
placed a provision for an asset 
fund into PGV's permit in 1989 

Adrian Barber of Leilani Es~ 
tates said be objects to the idea 
that the Planning Commission 
can be the final arbiter on the 
dissemination of the $500 000 
fund designed to address 'im
pacts resulting from the deve
lopment of Puna Geothermal· 
Venture's 25-megawatt facility 
at Pohoiki. 

The commission, he said is a 
"politically motivated" body that 
serves the mayor. The original 
proposal, h; said, had a body of 
Puna residents determining 
whether anyone should receive 
funds and how much. · 

Pahoa resident Rene Siracusa 
w~s among several peop],F who 
said that the proposed five
member recommendation panel 
should at least be made up 
strictly of Puna members. She 
went further to suggest that the 
panel should be made up of 
only those living within the so
called 3,500-foot buffer zone 
from PGV. 

"We want to make sure they 
have first-hand knowledge of 
the situation," she said. 

Steve Philips of Leilani Es
tates said Yamashiro, a former 
PGV attorney, will appoint only 
pro-geothermal residents to the 
recommending panel. "We know 
what's going to happen, we're 
all going to be denied." 
. Goldstein said those sugges

tiOns would be taken into 
consideration. 

Philips called the . $50 filing 
fee "an insult" and that other 
procedures were no more than a 
game of "you guys can out
document me." 

Philips also blasted proposals 
for a general mitigation fund 

See GEOTHERMAL, 
Page 8 
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West 'Hawaii Toda)', Wednesday, September 1; 199J_; 

Plan to award geothermal 
relief panned by Punans 
By JASON ARMSTRONG 
West Hawaii Today 

PAHOA- Proposed county procedures for awarding $500,000 in 
accumulated geothermal relief funds met with vocal community op-
position Tuesday evening during the first public meeting to discuss 
the draft rules. 

The county Planning Department recently drafted the geothermal 
asset fund rules to govern the distribution of funding to aid area resi
dents in the event of a geothermal accident. 

Puna Geothermal Venture, which operates a 25-megawatt plant at 
Pohoiki, and the state contributed the funding. 

Residents seeking compensation would be required to submit evi
dence and a $50 non-refundable filing fee to the Planning Depart
ment, which would forward the information to a five-member review 
panel. The panel would be appointed by the mayor, confirmed by the 
County Council and include at least two Puna members. 

The panel would present a recommendation to the Planning Com
mission, which would then determine if compensation should be paid 
on the basis of adverse impacts attributed to geothermal operations. 

The commission must justify its decision, which could be appealed 
to the Board of Appeals within 30 days. _ 

Many of the 30 residents who attended the meeting shouted objec
tions to the proposed rules, which some called a "circus." "It's my 
representation that these rules are a lie," said longtime geothermal op-• 
ponent Bob Petricci. He claimed the state and the county cannot be 
trusted. "I think it's a total rip-off." 

Residents said all panel members must live in Puna and be selected 
by the local community, rather than by Mayor Stephen Yamashiro, 
who some alleged has ties to PGV. 

Francois L'Orange, county co-chairman of the Hawaii Green Party, 
said the panel anct.lhe Planning Commission, when addressing fund 
allocations, must be required to meet only in Puna. 

Jim Albertini, of the anti-geothermal Big Island Rainforest Action 
Group, said paying mileage and meals for panel members will "bleed 
the fund." 

The $50 application fee is an "insult," he said. "It's another injury 

See RELIEF 
Page4A 

... Relief plan called 'rip-off' 
by Puna opponents 

From Page 1A 
to the people who have already been injured by geothermal," Alber
tini added. 

The fee will discourage unsubstantiated claims, said Norman Ole
sen, county deputy planning director. 

The department's biggest concern is a lack of adequate funding, 
he said. The current $500,000 would be immediately exhausted for 
temporary relocation, medical costs and property damage should a 
"major blowout" occur, Olesen said. He estimated $1.5 million 
would be needed to adequately cover a geothermal accident. 

The fund will ii)clude an emergency reserve that cannot go below 
$100,000. The !imney will be saved for emergency situations as 
defined in the Emergency Response Plan and may include tempor
ary resident evacuation. 

The county planning director may release the emergency funds, 
but subsequent panel and Planning Commission approval will be 
required. 

"It is expected that true emergency situations caused by opera
tions of Puna Geothermal Venture, under their Geothermal Re
source Permit No. 2, will be their responsibility and the monies 
expended from the fund will be reimbursed," the proposed rules 
state. 

A draft of the proposed rules should be forwarded to the Planning 
Commission for adoption by November, said Virginia Goldstein, 
county planning director. 

• 
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Puna Gt;othermal ~lli 1 

to double its power output·. 
By Hugh Clark 
Adveniser Big Island Bureau 

HILO, Hawaii - The con
trolling partner in Puna Geo
thermal Venture said his com
pany could double the electric 
output of its Pohoiki project 
with minimal additional dril" 
ling. 

Since May, the project has 
been delivering 25 megawatts 
of power to Hawaii Electric 
Light Co., ending almost two 
years of delays. 

"We have paid our dues," 
said Bruce M. Am bier, presi
dent and chief executive officer 
of Constellation Holdings Inc., 
a subsidiary of Baltimore Gas 
& Electric of Maryland. 

Constellation has two dozen 
electric plants across the coun'
try. They use waste,-coaJ·, bio
mass and geothermal energy as 
fuel sources. 

Constellation in late 1991 
took control of the Pohoiki pro
ject from the former managing 
partner, OESI Power Corp. of 
Nevada and Oregon. · · 

· knbler, who visited with Big 
Island leaders last weekend fol
lowing his first inspection of 
the Pohoiki plant, said desPite 
the June 1991 well blowout 
and various regulatory prob
lems, "we have a better under
standing of the resource." 

In an interview, Ambler said 
the two production wells 
Kapoho State 9 and 10 -

claiming health and nuisance 
impacts, are still pending. 

Puna Geothermal has tried to 
diffuse the ill will against it by 
dropping criminal trespass com
plaints stemming from recent 
demonstrations near the plant. 

NEIGHBOR 
ISLAND 
NEWS Also pending is a $7.5 million 

damage claim by HELCO be
cause PGV did not begin pro-' 

could produce 50 megawatts viding the 25 megawatts by 
with the addition of another October 1991, the initial con
reinjection well to discharge tract date. 
the spent steam and a small The delay was outside the 
backup production well. developer's control, Puna Geo-

The next step would be thermal spokesmen have con
"very economical," said Am- tinuously replied. i 
bier, adding he hopes Puna Whether the HELCO-PGV' 
Geothermal can replace outdat- differences will be settled by 
ed oil-fired units in the HELCO negotiation or in court could be 
giid and displace proposed die- decided by the Hawaii Public 
sel or coal units in West Ha· ·Utilities Commission, which 
waii. last year demanded to know 

Ambler, who calls geother- why the utility had not been 
mal "the power of choice,~ said more aggressive in seeking 
th damages. , 

e company can provide sta- "We hope to sort these 
ble power and command a bet-
ter payment from the utility things out. We are working in 
because of its reliability. that direction," said Ambler. 

Puna Geothermal established He said he believes every 
its ability to perform during a day the Puna Geothermal plant , 
100-hour test in late June, functions without major inci
meeting a key contractual re- dent brings wider recognition 
quirement with HELCO. for the promise of geothermal 

A spokesman for HELCO energy. 
called the supply of power Ambler said Puna Geother
from the Puna project "steady mal later this year or early , 
as a rock." next will seek to raise its pro-

But a host of problems for ductlon level. 
the developer linger. It and HELCO must agree on 

Numerous suits in 3rd Circuit a second purchase agreement 
Court filed by angry neighbors . before anything can happen. 
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Geothermal's success 
THE effort spanned decades, but it's finally paYing off. The 

Big Island's geothermal energy is providing electricity 
for Big Island homes- not just on an experimental basis, 

but 25 megawatts a day since May. The fact that reliable electri
cal production has been achieved at the Pohoiki project of Pu· 
na Geothermal Venture is all the sweeter because of the prob
lems and delays that developed along the way, some technical, 
some political. 

The legacy of some of those problems lingers in the form of 
lawsuits. Some were filed by neighbors claiming damage to 
'their health and well-being from noxious emissions. Hawaii 
.Electric Light Co. is claiming damages because Puna Geother
mal did not provide power by the initial contract date fu 1991. 
The company has to deal with these claims, but we hope they 
do not cripple further development. 

This should not be the end of the geothermal story. The 
eompany says it could double the electric output of the project 
to 50 megawatts with minimal additional drilling. All that 
would be needed, an official said, would be another reinjection 
\veil to discharge spent steam and a small backup production 
well. Other geothermal sites might be developed elsewhere on 
the Big Island now that Pohoiki is operating . 
. ; However, the dream of transmitting geothermally pro
duced electricity from the Big Island to Maul and Oahu might 
never materialize. The size of the investment in the dee~a 
~ble would be staggering. There could be major technical 
J!roblems. Fierce opposition from anti-development activists 
could be expected. Hawaiian Electric Co. might not be able to 
delay developing other power sources while awaiting a dec!· 
sion on the geothermal cable. 

That dream aside, geothermal is finally fulfilling e,ll:pecta
tions. Credit should go to officials of the state and county gov
ernments and private citizens who continued to support geo
thermal in the face of all difficulties. For Big Island residents, 
geothermal's success means less dependence on Imported oil 
and eventually perhaps cheaper electricity. The awesome pow· 
er of Hawaii's volcanoes has been tapped at last. 
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State at odds 
over royalties 
for geothermal 
o Federal payment plans 
bow to industry, critics say 
By Rod Thompson 
Big Island correspondent 

HILO -State officials disagree on how much 
royalty money Puna Geothermal Venture 
should pay the state for the right to use geother
mal energy. 

Under a proposal by the Department of Busi
ness, Economic Development and Tourism, the 
company might pay no royalties for 10 to 15 
years. · 

But the Division of Wa- ' ' 
ter and Land Develop- (The 
ment, part of the state 
Department of Land and federal 
Natural Resources, wants f. l ) 
a formula that would pro- J orm u a 
duce about $450,000 the e· fleets 
first year, with payments r J. 
increasing in later years. what the 

The state claints owner- • d 
ship of underground tn ustry 
steam and requires royal- wants 
ties for its value. But Puna • 
Geothermal doesn't sell ' ' 
steam, it sells electricity. 

On federal land in other 
states, the problem is 
solved by basing pay
ments on a formula. But 

Manobu Tqomorl 
Water division head 

the payments are initially 
low (in Puna Geothermal's case, they would be 
zero) and critics say the federal government 
bowed to geothermal industry pressure. 

"They yielded to the industry," said Board of 
Land and Natural Resources member Chris 
Yuen. 

"(The federal formula) reflects what the indus
try wants," said water division head Manabu 
Tagomori. 

Steve Morris, Puna Geothermal vice president, 
said his company wants the federal method as a 

matter of fairness. 

'' (The 
federal 
formula 

says) we're 
going to 

allow you 
to recover 
enhance-

ment costs. 
When 

you've 
recovered 

that, 
whatever's 
left is the 

value of the 
steam. 

'' 

Since the company 
risked its money develop
ing a power plant, not just 
steam, it should get back 
the cost of the power plant 
enhancement, he said. 

The federal formula 
says, "We're going to allow 
you to recover enhance
ment costs. When you've 
recovered that, whatev
er's left is the value of the 
steam," Morris said. 

In supporting the feder· 
al formula, business de
partment head Mufi Han· 
nemann said Tagomori's 
formula producing 
$450,000 in the first year is 
too burdensome. 

"(It) may have a negative 
effect on the private sec
tor's interest in assuming 
the risk ... for future geo
thermal development," he 
said. 

Once the royalty formu
la is decided, the state gets 
50 percent of the total, 
Hawaii County gets 30 per
cent, and the Office of 
Hawaiian Affairs gets 20 

Steve Morris percent. . 
Puna Geothermal Big lsland Mayor Ste-

phen Yamashiro supports 
the federal formula, but 
with a guarantee of some 

minimum amount, perhaps $200,000. 
ORA spokeswoman Ellen Blomquist said ORA 

trustees were given too little time to study the 
complicated formula proposals and need to 
study them more. 

The Board of Land and Natural Resources will 
hear a briefing on the issue at 2 p.m. tomorrow in 
its board room, and may decide the question at 
its Aug. 27 meeting on Maui 
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Big Island debate: the 'price'. of steam 
By Hugh Clark 
Advertiser Big Island Bureau 

HILO, Hawaii - State agen-
• cies and regulators as well as 
geothermal developers are In 

. dispute over how to place a 
price on the natural steam be

. ing used to generate electric 
power. 

The debate's outcome could 
mean a difference of $290,000 
per year in royalties paid by 
the developer to state and 
county government. 

Puna Geothermal Venture, 
which is generating electricity 

. with geothermal steam, Is sup
, posed to pay mineral royalties 

to the state equal to 10 percent 
. of the value of the steam. 

Under a formula set by the 
Legislature, the royalty fee 
would then be split three 
ways: 50 percent to the state, 
30 percent to Hawaii County 
and 20 percent to the Office of 
Hawaiian Affairs. 

So far, so good. But the Leg-

lslature did not spell out how value on the steam. 
the value of the steam would It is called the "net back 
be determined. ·method" and is used by the 

ln other cases this would be federal Minerals Management 
a simple .matter. Company ABC Service. 

Morris 

mines coal The state Department of 
and sells It to Business, Economic Develop
Utility XYZ. ment and Tourism- the agen
Mineral royal- cy In charge of state energy 
ties would be policy - favors that formula. 
10 percent of So does Puna· Geothermal Ven· 
the coal's ture. · 
sales price. But a sister state agency, the 

But since Department of Land and Natu· 
Puna Geother- raJ Resources is suggesting a 
mal Venture modified federal formula that 
both extracts would Increase royalties. 

the steam and operates the "Using the current MMS 
power plant (selling the resul- method would result in zero 
tant electricity to Hawaii Elec- royalties for between seven 
trlc Light Co., the island's elec- and 14 years," according to a 
trical utility), there Is no letter by Manabu Tagomori, 
simple value on the steam. manager and chief engineer of 

So regulators must work the DLNR's Division of Water 
backward, taking the value of and Land Development. 
~he electricity generated - But Steve Morris, executive 
currently $16 million from the vice president of Puna Geo
PGV power plant - and apply- thermal, said' the state is devi
ing a complex formula to put a ating from the methods used to 

fix a fair cost basis. 
Hawaii County Council chair· 

man Kalani Schutte yesterday , 
said he does not understand . 
the rationale of a new method
ology advocated by Tagomorl. · 
"Why should we change horses 
now?" Schutte asked . 

Chris Yuen, who is a lawyer 
and Big Island member of the 
state Board of Land and Natu
ral Resources, said the differ
ence between the two pricing 
methods could be $290,000 per 
year in royalties. 

Takeshi Yoshihara, deputy di
rector of the state business de· 
partment and advocate of the 
unaltered federal formula, said . 
a "significant departure" by Ta
gomori would be "more oner· 
ous" to future geothermal de
velopers thap the present 
industry Mainland standard. 

Tagomorl said resolving the 
dispute has been slowed by the 
inability of PGV to show "how 
the proposed method will lm· 
pact them financially. • 
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Hush up, geotherntal foe says 
Government urged to do something about noise 
By Hugh Clark 
Advertiser Big Island Bureau 

POHOIKI, Hawaii - First it 
was the smell that led some 
Puna residents to call for a 
shutdown of the Puna Geother
mal Venture plant. 

Now it's the noise. 
It's intolerable and neither 

the state nor county is taking 
responsibility for the nuisance, 
according to Robert Petrlcci of 
Leilani Estates. 

Petricci, a longtime foe of 
the project, said he wants the 
county. to take charge by re
considering the geothermal re
sources permit granted by the 
county Planning Commission in 
1990 to Puna Geothermal. He 
also wants the county to estab
lish and enforce new noise 
rules. 

Steve Morris, vice president 
of Puna Geothermal, said he 
would not comment on Petric
ci's latest complaint.. 

Petricci, a construction work
er, said the sound from the fa- · 
cility prevents him from sleep
ing at night. 

Harry Kim, Hawaii County 
civil defense administrator, said 
the plant's generators, operat
ing around the clock, put out a 

constant humming sound. 
Petricci addressed his de

mand for relief in an open let
ter written this week to Kim. 

Kim told The Advertiser he 
is looking into Petricci's con
cerns and said he believes the 
noise levels are such that 
many people 
living nearby 
would com
plain. 

Under the 
state permit 
allowing the 
$130 million 
project, Puna 
Geothermal is 
limited to a Petrlccl 
maximum 
noise level of 55 decibels by 
day and 45 db by night. 

Petricci feels that's too high 
for a rural area and says the 
state has not even enforced its 
own· regulation. 

(The World Book Encyclope
dia describes 20 decibels as the 
level of a whisper, 60 decibels 
as normal conversation and 80 
decibels as the level of a vacu
um cleaner.) 

And there are no known 
sound readings taken a.t the 
plant, according to Petricci, 
Kim and Jerry Hirano, chief of 

the noise and radiation branch 
of the state Health Depart
ment. 

Hirano said that there is a 
noise guideline in the compa
ny's permit from the state 
Board of Land and Nat ural Re
sources, but that the state does 
not have the 
ability to en
sure that 
guidelines are 
followed. 

Hirano said 
the state is 
drafting regu
lations that 
will allow it to 
do so. K' 

The county · •m 
has no noise rules outside of a 
limit on vehicular "boom box
es. • Residents complain that 
the "boom box" regulation, too, 
Is seldom enforced. 

Kim said he believes the 
problem is threefold: 

4• The 45-decibel level is too 
high. 

• Puna Geothermal may be 
exceeding that level at times. 

• Neither the county nor 
state is dealing with the prob
lem. 

Meanwhile, Petricci and 29 

other plaintiffs in a civil suit 
, against Puna Geothermal Ven
ture. and several other geother
mal entities lost and won in 
two court rulings this week. 

Judge Shunichi Kimura 
turned down a state request 
for a summary judgment in the 
suit brought by Kauai attorney 
Kenneth Carlson on behalf of 
Petricci and other nearby 
.neighbors of the Puna plant. 

Also sued were OESI Power 
Corp., the former managing 
partner in the venture; the 

. state's Research Corporation of 
University of Hawaii; and Ha-
waiian Electric Industries, par
ent company of the Big Is
land's Hawaii Electric Light 
Co. 
1 

Kimura ruled that the Re
~earch Corporation could not 
be compelled to produce · re
cords from the recently newly 
closed HGP-A demonstration 
plant at Pohoikl. 

He denied that request aftel' 
state attorneys said those re~ 
cords might, be held by the 
Natural Energy Laboratory of 
Hawaii, under which the geo
thermal plant was managed In 
Its latter days. 



Toward energy 
self -sufficiency 

With the new hydroelectric power plant in 
upper Piihonua getting online Friday, the Big 
Island took another step toward energy self
sufficiency. 

The plant, built at a cost of $30 million by 
the Wailuku River Hydroelectric Power Co., 
can generate anywhere between 0 and 12 
megawatts of electricity, with an average 
output of 3.5 megawatts. At its peak, it can 
provide enough power for 12,000 homes. It 
is the first large-scale hydroelectric plant to 
be built on the Big Island since the Hawaii 
Electric Ught Co. built its hydro plants in 
the 1920s in Puueo. 

Just a few months ago, Puna Geothermal 
Venture began feeding power into the Helco 
system, after several years of debate, pro
tests, mishaps, false startups and shutdowns 
of geothermal wells. Now PGV is supplying 
Helco with 25 megawatts, as required by a 
contract between the two companies. If the 
calm in the communities surrounding PGV is 
any indication, the geothermal power com
pany apparently has overcome most of its 
initial problems and, in time, should be able 
to restore the confidence of the surrounding 
communities in geothermal. If there are no 
further major mishaps, PGV certainly repre
sents a major step toward energy self
sufficiency. 

Efforts for energy self-sufficiency on the 
Big Island also are found in the use of sugar 
cane bagasse as fuel to generate electricity 
and, on a much smaller scale, in wind 
power. In the future, it is cOnCeivable that 
some of the abandoned sugar fields along the . 
North Hilo and Hamakua coasts may be : 
tilled to raise plants or trees that can be 
burned to generate power. 

The call for energy sufficiency in Hawaii 
was made by government and business lead
ers in the mid-1970s when the United States 
cowered under the oil embargoes by the 
Organization of Petroleum Exporting Coun
tries. But the road leading to the goal of 
self-sufficiency has been anything but 
smooth. 

Many of the obtacles are mired in the 
labyrinth of government bureaucracy. For 
example, it took five years for the Wailuku 
River Hydroelectric Power Co. to build its 
plant - four of which were spent in obtain
ing government permits. More than 20 years 
have gone by before a commercial geother
mal power plant can sell any electricity to 
Hawaii Electric Ught Co. 

Energy self-sufficiency remains an elusive 
goal on the Big Island, especially when no 
threat of another OPEC embargo is in sight 
and when government bureaucracy throws 
up roadblocks. Under these circumstances, it 
is heartening to see some hardy investors 
still taking risks on the island. 
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Big Isle readi~s:'.'tab for 
Council measure,: OK'd 9-0~ awaits mayor's signature 
By Hugh Clark 
Advertiser Big Island Bureau 

IIlLO, Hawaii - Reckless 
adventurers can expect to pay 
the bill for their rescues under 
a measure approved by the 
County Council yesterday. 

Visitors or residents who 
take unnecessary risks and 
need to be rescued could be re
quired to pay up within 30 
days of such escapades. · 

The Council's measure now 
goes to Mayor Steve YamasW
ro for his signature. 

The 9-0 Council vote came 
after a representative of Wild 
F'ire International, .a private 
rescue company, testified 
against the bill. 

i, • • 

Company · representative.· employees landed In the vmt. 
Glenn Willey suggested that All three men survived after 
the truth of the rescue of two rescue efforts that spanned 
Par amount three days. 
Picture pho· Richard Barker, pre"!dcnt of 
·tog raphe r s the firm, claimed In a letter to 
from a smoky Council members earlier In the 
lava vent last week that It was he, not na-
year will come tiona! park rangers, who res-
out In court, cued the two photographers. 
but he did not Barker's claims that park of-
explain If that, flclals botched the rescue of 
meant a law-· the men came under harsh 
suit would be ·criticism from Council members 
filed and who Kim · and county officials. 
It would Involve. Harry Kim, Hawaii County 
'· In November, national park, civil defense chief, said on 
county and military personnel Monday that Barker's "only 
converged above the volcano role was that of a troublemak
vent after a helicopter carrying et" In the rescue. 
a pilot .and the two Paramount ,Barker did not attend the . . " . 

Hawru.tans ·· putttng U.S. 
Palace rally 
today kicks 
off tribunal 

- starts tomorrow and runs. to; 10-day event that the start of 
· Aug. 21. hearings has been moved up a 
· It will feature testimony by. day to begin at 3 p.m. tomor
Hawallans and others on the' row at the Reorg:mized Churrh 
1893 overthrow of the Hawai·! of Jesus Christ of Latter Day 
ian kingdom and the annex·· Saints, 1666 Matt-Smith Drive. 
ation. . Among the witnesses, he 

It Is free and open to the, said, are "five representative 
public. I spokepersons from other lands 

Mililani Trask, leader of the also seized by the United 
sovereignty group Ka Lahul. States in the I890s:" Guam. 

By Christopher Neil 
Advertiser Stoff Writer 

, Hawal'l, describes the event as Puerto Rico, American 'Samoa, 
Hcpresentatives of over 25 "probably the single most lm- · the Philippines and Cuba. 

pro-Hawaiian sovereignty portant event of the '1993 Miriam Frank, who is coordi· 
groups will gather at 10 a.m.' year." · nating media coverage of the 
today at Iolani Palace to intra- So does Dr. Kekunl Blaisdell,' tribunal, said copies of the 
ducc a collection of legal schol- a University of Hawaii medical, statements of charges agaimt 
ars and writers who will act as school professor and convener • the United States have br<·n 
judges for a scheduled "trial" of of the tribunal. ' ' sent to President Clinton, Gov. 
the United States for alleged •·.' "This Is a historic occasion," John Waihee, the United Na
crimes against Hawaiians. ·Blaisdell· said yesterday. "It Is lions Secretary General and 
.~· The press conference will be the first time ever In Hawaii the chairperson of the U.N. 
followed by a noon demonstra- and the United States that the Working Group on Indigenous 
tion at the palace protesting wrongs committed against the Peoples in Geneva. 
the 95th anniversary o£ the Hawaiian nation are being Testimony presented during 
Aug. 12, 1898, annexation. brought to worldwide at ten·. the event will be rdnycd to 

The tribunal - Ka Ho'okolo- lion." the U.N. working group, which 
kolonui Kanaka Maoll, or the Blaisdell said so many people has selected native !lawaiinns 
People's International Tribune will present testimony at the for a special study of the effect 

Council hf':l.ring ycstrrda.v and 
r£>rn:-~inPd unavaihble to rPply 
to the countcrcriticisms. 

Willry wa.c; nlso vague in :m
RWr>ri Tl r, Jl lllllf'fOUS flllf'S I ionS 

raisf"d by Council mPmlwrs 
about his firm yesterday. 

He ~airl hi~ company ha~ 
been involved in research. res
cue and rrcovPriPs sirH'f' 10Rl, 
but Counril staff rncrnlX'rs s:1id 
st<1te rf'gulatory records show 
that the firm was legally dis
solved F'eb. IR. l!JnO. 

\Vild Fire \\lm~ hired by Pnr<l
mount PicturC's in NovemlH'f 
and was paid for it.c.; rolr in the' 
rescue. :-1ccording to testimony 
ycslcrcby. 

of national l~ws on indigPnous 
proplc::, ~hr said. 

Although OJH'ning tr'stirnony 
starts at ~ P-!11. tomorro\';, 
nprning rf'rrmonil'~ - fPat!lr
ing eh;mtrrs, an an·a crrPT!lony 
and hula - begin at 6 p.m., 
Blaisddl said. 

The CPrrmrmiP~ wm hp fpl
lowcd hy tlw prcmiPr£' nf a 
virko drama hv Virki I<tH'!Jhd 
- The 1\lilitciry Tribunal pf 
1R95: Trial of a QW't'!"t. The 
drama rtrpict" tl1e trial of 
Queen Liliuoknlani, Hawaii's 
last reigning monarch, aftPr 
she was overthrown by a cah:ll 
of foreign sugar planters and 
btJsinessmr'n. 

The tribunal will hold hmr
ings tomorrow and Saturday on 
Oahu thf'n trn vpl to Mn11i. Mo
lokai. I<auai, the Big islatH!. lt 
returns to Oahu Thursday and 
will return a verdirt Aug.· 20. 

The following d".Y orr,nnizrrs 
anrl partieipants will hold a ral
ly at the pahre prntc"ting the 
anniversary of Statehood. 

Big Island debate: the 'price' of steatil 
By Hugh Clark 
Advertiser Big Island Bureau 

HILO, Hawaii - State agen
cies and regulators as well as 
grothermai developers are in 
dispute over how to place a 
price on the natural steam be
inr, used to generate electric 
powPr. 

The debate's outcome could 
mean a difference of $290,000 
per year in royalties paid by 
the developer to state and 
county government. 

Puna Geothermal Venture, 
which is generating eiettricity 
with geothermal steam, Is sup
poser! to pay mineral royalties 
to the state equal to 10 percent 
of the value of the steam. 

Under a formula set by the 
Legislature, the royalty fee 
would then be split three 
W<l,Y~= 50 percent to the state, 
:w percent to Jlnwnll County 

·and 20 percent to the Office of 
Hawaiian Affairs. 

So far, so good. But the Leg-

islature did not spell out how'. value on the steam. 
the value of the steam would It is called the "net back 
be determined. method" and is used by the 

In other cases this would be federal Minerals Management 
a simple matter. Company ABC Service. 

mines coal The state Department of 
and sells It to Business, Economic Devclrp
Utlllty XYZ. ment and Tourism - the ar,r·n
Mineral royal- cy in charge of state energy 
tics would be policy - favors that formnh. 
10 percent of So docs Puna Geothermal Vcw 
the coal's. ture. 
sales price. But a sister state agency, thr 

But since Department of Land and Natu-
Puna Geother- ral Resources Is suggesting a 
mal Venture modified federal formula that 

Morris both extracts would Increase royalties. 
the steam and operates the "Using the curr<'nt MMS 
power plant (selling the resul· method would result in zero 
tant electricity to Hawaii Elec· royalties for betwer·n scvPn 
trlc Light Co., the island's elec- and 14 years," according to a 
trical utility), there Is no letter by Manabu Tagomori, 
simple value on the steam. manager and chief engineN of 

So regulators must work the DLNR"s Division of ·water 
backward, taking the value of and Lan<l Development. 
the el~ctrlclty IJonornterl - nut Slevr Morris, PX!'f't!lh·r• 
currently $16 million from the vice preslrtent of !'una U,.o
PGV power plant - and apply- thermal, said the stcrtc is dcvi
lng a complex formula to put a ating from the methods used to 

fix :1 fair co~t bac::is. 
Jlaw:1ii County Council clnir

rnan l<alani Schulte vcstPrd:t ,. 
f'aid he d(H'C:: nnt w;dr·r~tan;l 
till' ratiPJl<tll' of i1 llC~V tndlwd-
0\l'g,l' admr·ater\ h1· T!lrntnnri. 
"Why sh,Juld m• l'hange horse" 
now'"' SrhnttP eok,.rt. 

Chris Y11rn, who is a bW\'f'f 
;md JHr, f~:l;md nwmhf•r pf I hr> 
state lk,ard of 1 ,;md and Natw 
ral HC'~ourrrs, said the differ~ 
Pnr.e tw~tWPPil UJP two pricing 
methods cou\rj he $290,000 per 
yrar in ro_y{lltir~. 

Takcshi Yoshihara, rt<'[lltty di
rC'ctor of tfw st<ttP hu.c:inr.~s dp~ 

partmcnt and ndnJCatr of U1~ 
unaltPrrd fPl\Pr;ll fnrmuh1, ,c::aid 
a "sip,nific;mt dr.parturp" by T~l
gomori \vn11lrl ln• "morr· orwr
ons·• to futurP g(•othcrm~l dt'
velopers thon the present 
indu~try l\Ltinhnd stan(brd. 
T~1r,nmorl snid ff'<inlvinf! th~' 

dic:t'll'-c h:rs 1,,.,,!1 ~~ln\\l'd 1~-~- l\11• 
ln~thllltv of l'<;v t<_, show ··tJnw 
tlH' JH~)IHJ':r·d 1\H'Illod will' im
pact llH·m fin:uH'i:lll_y." 

Maui panel.t·eviews proposals 011 lJux "' JH.H§C 
lly J>dwln 'l'An.ll 
Advertiser Maui County Bureau 

WAILUKU, Maui - Music 
from a bar in a residential area 
could not be louder than the 
.<:ound of sugar cane rustling in 
the wind, according to a noise 
limit undf'r review by the Maui 
LlqtiOr Control Commission. 

A draft of proposed rules 
changes was presented yester
dav at a ioint meeting of the 

Board. 
The members of the two 

panels did not get to the pro
posal on limiting noise from 
bars but will continue their re
view on Sept. 8. 

The proposals reflect a num
ber of Issues that have been 
before the two panels over the 
past years, including com
plaints about loud music, ques
tions over allowing employees 
to have a vau luma drink, and 

On thr no!~<~ lq~m·. l.lwt'!' :11" 
a number of propo'ltls. 

One would requirP cabarets 
outside of hotel-zoned districts 
to close at 2 a.m. 

Currently, all bars with 1'<11~1-
ret Jiccns£>s may rontinur. to 
serve drinks until 4 a.m. A 
cabaret licenAe aJJows hn·s tn 
hnve R dnncc floor with enter
tainment. 

The more stringent noi"<'· 
control rule would ect S01l1Hl 

h1 l ~'''1t h'nl_.l:l' :1 · ";\··:. q,j\ ''l '. 
flrl.'i<ll ~~~-·!.•l ;1 lnntl. nr !_1/J (jt>t'IIH·/' 
up tn ln p.m. :nHI ·Vl dr•,·ifl'·lc: 
i1ft!'r HI !l.Tll Jn :1p;trtrw•nt. h1' 
td ;mel f'! 1tlll!P'rci;d 7.rlllf':~. t lw 
lirnit wnuld hr• {lrJ d~>t'ih+; ''P 
to 10 fUJI. :md !iO dr•cihP]<; ;lf!f'r 

10 p.lll. 
Norrual 1"1 111 \'l'l''::ttinn tq 1·:1-

~nnt"1 !d) to 00 dl'rihd:l. '11H• 
Sn11nd of r·:n\1' rlt."'!!itlP," in th" 
wind nlt':tsun:~~ t~-~:l\H'f'rl ·to :11HI 

GO dc<·ihr•l<. Traffic 11 oi'''- ric-



• Kahuku motorcycle crash kills woman A·4 
• Isle Vietnamese: No to lifting sanctions A·4 

• Lone MIA protester finds some support. A·4 

vote 
1ands 
1tal Protection Agen· 
1g secondhand smoke 
n the same level as 

to limit the public's 
lhand smoke as much 
dd. About 55,000 indi· 
already suffer from 

IY more suffer from 
1es linked to cigarette 
!"just miserable." 
~ams, a volunteer with 
:er Society in her testi
:ouncil, said that with 
.t is even more impor~ 
<ers be afforded their 
clean, smoke-free air. 
bsorb nicotine, carbon 
er elements of tobacco 
1kcrs do." 
ident of Hawaii Smok
med the validity of the 
ng it only generated 
ondhand smoke. 
y did not claim that you 
rom occasional second
! as what you would 
mon areas noted in the 

lonna get lung cancer 
~ondhand smoke? The 
.oted 3,000 deaths a year 
nong wives married to 
ked at least two packs a 

!SUre day in, day out -
uation here." 
a situation where the 
wing Big Brother to us. 
mcil go after next?" 
I ban smoking at Hanau
' Zoo and city botanical 
as all areas of restau
a referred to a joint 
lffimittees on Policy and 
l Safety for September. 

' ' I'm hopeful 
that all six 
votes that 
supported 
Bill77 the 
first time 

will stay the 
same . .At 

least lour of' 
tlze;n are· 

rock solid. 

'' Steve Holmes 

l driver in Kaneohe 

By Ken Sakamoto. Star-Bulletin 

'e driver of a car that overturned yesterday afternoon 
]. 

delay center vote 
Joe Soukl: 
'(Sukamto's 
plan is) a hotel 
Or.vrlnnmnnt 

"There appears to be more senti· 
ment in favor of one site. However, 
not all senators were polled. Until 
all are polled, there's no majority." 

'l'hrc ,-, ',,, d , ... "I 

State at odds 
over royalties 
for geothermal 
D Federal payment plans 
bow to industry, critics say 
By Rod Thompson 
B1g Island correspondent 

HILO- State officials disagree on how much 
royalty money Puna Geothermal Venture 
should pay the state for the right to use geother· 
mal energy. 

Under a proposal by the Department of Busi· 
ness, Economic Development and Tourism, the 
company might pay no royalties for 10 to 15 
years. 

But the Division of Wa
ter and Land Develop
ment, part of the state 
Department of Land and 
Natural Hesources, wants 
a formula that would pro
duce about $450,000 the 
first year, with payments 
increasing in later years. 

'' (The 
federal 

formula) 
reflects 

what the 
industry 
wants. 

The state claims owner~ 
ship of underground 
steam and requires royal· 
ties for its value. But Puna 
Geothermal doesn't sell 
steam, it sells electricity. '' On federal land in other 
states, the problem is 
solved by basing pay
ments on a formula. But 

Manabu Tagomorl 
Water division head 

the payments are initially 
low (in Puna Geothermal's case, they would be 
zero) and critics say the federal government 
bowed to geothermal industry pressure. 

"'!'hey yielded to the industry," said Board of 
Land and Natural Resources member Chris 
Yuen. 

"(The federal formula) reflects what the indus· 
try wants," said water division head Manabu 
Tagomori. 

Steve Morris, Puna Geothermal vice president, 
said his company wants the federal method as a 

' ' (The 
federal 
formula 

says) we're 
going to 

allow you 
to recover 
enhance· 

ment costs. 
When 

you'•ve 
recovered 

that, 
whatever's 
left is the 

value of the 
stea1n. 

matter of fairness. 
Since the company 

risked its money develop· 
ing a power plant, not just 
steam, it should get back 
the cost of the power plant 
enhancement, he said. 

The federal formula 
says, "We're going to allow 
you to recover enhance~ 
ment costs. When you've 
recovered that, whatev~ 
er's left is the value of the 
steam," Morris said. 

In supporting the feder· 
al formula, business de· 
partment head Mufi Han· 
ncmann said Tagomori's 
formula producing 
$450,000 in the first year is 
too burdensome. 

"lit) may have a negative 
effect on the private sec· 
tor's interest in assuming 
the risk ... for future geo· 
thermal development," he 
said. 

Once the royalty formu· 
Ia is decided, the state gets 
50 percent of the total, 
Hawaii County gets 30 per-
cent, and the Office of 
Hawaiian Affairs gets 20 

Steve Morris percent. 
Puna Geothermal Big Island Mayor Ste· 

phen Yamashiro supports 
the federal formula, hut 
with a guarantee of some 

minimum amount, perhaps $200,000. 
OHA spokeswoman Ellen Blomquist said O!IA 

trustees were given too little time to study the 
complicated formula proposals and need to 
study them more. 

The Board of Land and Natural Resources will 
hear a briefing on the issue at 2 p.m. tomorrow in 
its hoard room, and may decide the question at 
its Aug. 27 meeting on Maui. 

High on work 
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HAWAII ISLAND GEOTHERMAL ALLIANCE 

1) 

P.O. Box 2338 
Tel: 885-7502/Fax: 885-9691 

SPECIAL ACTION COMMITTEE 

ME GN 1CE 
Fri 

STATE LAND BOARD ROYALTIES RULES & REGS 
HIGA is not satisfied with DLNR's recommended rules for 
implementing royalties contributions by developers. They could 
curtail further investment in geothermal. 

Royalties percentages were determined by the Legislature: State 
(50%), County (30%) and OHA (20%). 

However, the formula to determine the amount of money to be paid 
by the developers ··which will result in millions of dollars for the 
three recipients·· must be fair to all Involved, including the 
developers, so the private sector Is encouraged to develop 
geothermal resources on the Big Island. 

PLEASE ATTEND TO DISCUSS STRATEGY. 

2) PGVITRUE PROJECT UPDATES 

31 COUNTY ASSETS FUND RULES & REGS 

4) FUTURE MEETINGS: Please mark vourcalendars: 

• Friday, 7/30/93 ·7:30a.m. ·Next Special Action Committee Meeting 

' Wednesday, 8/11/93 • 5 p.m./UPW Hall· AUGUST BOARD MEETING 

• Friday, 9117/93 · 7:30 A.M./Naniloa 
Chuck Totto, State Consumer Protector (tentative) 

ADJOURNMENT/This meeting Is for HIGA mtml><>ro and invited guests only. Mahelc for participating! 

s~.:u Y 1.1<~~-sr- ~' >IO<i.). ;.a l\3S 
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Hawaii Island Geothermal Alliance (HIGA) L _. 2! 
111 PJIAGI!MJ!!Vi1it&&, S!ill@ 1.19 JtA 

Hilo. Hawaii 96720-4200 
lli ux :too: 1u li~ 
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FAX & MAILING LIST 

'•, J 

JUNE CURTISS & BILl COOK <TEL: 885-7502) 

KEITH AHUE 
JACK KEPPELER 
GLENN TAGUCHI 

DEPARTMENT OF LAND AND NATURAL RESOURCES 

we welccme ~au tu all of our reeet1ngs! 

Please call 885-7502 if you do not receive TWO pages. 

An island \I.-ide busine5S ·labor· gra5~Not5 Co4litior-. 
tn supoort of clear~. dependable geotheflTial energy for Havvaii !sland residents. 
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He leo spars with PGV 
0 Utility says PGV 
ov·~ ~ $7.5 million 
for llS late start 

By Gordon Y.K. Pang 
Tribune-Herald 

While a steady 25 megawat 
continues to flow from Pun' 
Geothermal Venture's plant in 
Pohoiki, the power company and 
Hawaii Electric Light Co. con
tinue to disagree over money 
matters. 

The two most contentious 
points: 
e Helco now says PGV owes 

the utility $7.5 million in "sanc
tions" for coming on to its 
power grid more than 20 months 
late. A lawsuit has been pending 
in Third Circuit Court but until 
this week, no precise dollar 
amount figure had been publicly 
reported by Helco. 

The two points were made in 
letter from Helco presic\ent 

Warren Lee to PGV project 
manager Steve Morris last week. 

Morris, on Friday, expressed 
surprise at the tone of Helco's 
letter. He gave little other infor
mation, however, citing the 
pending litigation. 

Lee was off-island on Friday 
and could not be reached for 
comment. 

In its lawsuit against PGV, 
Helco alleges that power should 
have begun flowing from the 
Pohoiki plant on Oct. 3, 1991. 
Helco puts the start-up day as 
June 27, 1993, and derived the 
$7.5 million figure based on 
those dates. 

Morris said PGV doesn't feel 
that number is accurate. "Our 
calculations show that if an)' 

sanctions are due, they would be 
dramatically lower than that, if 
there are any at all," he said. 

PGV is arguing "force ma
jeure" in the case, that the delay 
in power production was caused 
by circumstances beyond the 
control of the company. 

have been supplied to Helco ii 
the past, payment or nonpay 
men! for which is currently sub 
ject to discussion and/or litiga 
lion by PGV and He leo." 

Lee's two-page letter als< 
mentions that Helco will soo1 
submit to PGV a proposed pay 
ment schedule for reimburse 
ment of monies the utility ex 
pended for putting up 69-kilo 
volt transmission lines, : 
responsibility of PGV under ex 
isting contracts. 

Morris also said that the "test 
energy" as brought up in Lee's 
letter is neither mentioned nor 
defined in the power contract 
between the two companies. The 
amount Helco has agreed to pay 
for the test energy is less than 
that it believes is owed by PGV . "Hopefully, the transmissim 
for sanctions. . hne payment and the payment h 

Lee, in his letter, insists that Helco for energy provided 1< 
"The one-time only transfer pay- P<;JV during plant constructi01 
men! does not relate in any way Will be made very shortly," Le1 
to any other energy which may wrote. 
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.iA-welt U.waD Today, Tuesday, June 19, 1993 

Puna Geother~al Venture passes HELCO's 100-hour test 
By ROBIN. M. JONES was able to do "with flying colors," said. 
West Hawaii Today Steven Morris vice president and general 

HILO- Puna Geothermal Venture manager. 
overcame a final hurdle Friday by pro- The $130 million plant produced the 
vlng its Pohoiki plant can reliably and power by tapping into the company's two 
continuously produce 25 megawatts of ., production wells, KS-9 and KS.,lO. The 
geothermaJiy generated power to Hawait company passed the test a week ll.fter br-
Biectric Light Co. inging well KS-10 on line. \ 

Under terms of the contract between By using well KS-9, PGV has been 
HELCO and PGV, the geothermal com- supplying HELCO with power since late 
pany had to pass a "100-hour test" by April and increased its output to close to, 
producing 25 megawatts of power with- 25 megawatts weeks ago. With compte
out ill£ident or decrease in capacity for lion of well KS-1 0, and the use of both 
that amount of time, which the company wells, the plant is easily capable of main-

W~st Hawaii Today, Thursday, July 8; 1993--

HELCO adds PGV surcharge 
A surcharge is being added to Big Island electric bi\ls to pay for 

power being purchased by Puna Geothermal Venture. 
Hawaii Electric Light Co. said Wednesday that the firm capacity 

surcharge was approved in July of last year by the state Public Utili
tieS Commission. 

The company said the average residential electric bill on the Big 
Island will increase 3.8 percent, meaning HELCO's "average cus
tomer" who uses 500 kilowatt-hours of electricity will find his 
monthly bill increasing by $2.86 to $78.33. 

HELCO said the Big Island's power picture has been much im
proved with the addition of the electricity being provided by Puna 
Geothermal Venture. 

The company's geothermal plant is producing a steady flow of 25 
megawatts of power, as called for by contract. 

HELCO president Warren Lee said the power provided by PGV 
has increased HELCO's generation capacity and therefore its genera
tion reserve margin. 

Lee also said older and less efficient diesel oil generators in East 
Hawaii and Waimea will be used less. 

taining the contracted capacity, Morris 
said. · 

Another option would be expanding 
the productivity by drilling more wells. 
But at the time, PGV has "no short-term 
plans to drill any more wells," Morris 
said. 

"Now we are beginning to contemplate 
what some of our options are," Morris 
said. 

One option would be to supply more 
.than the 25 megawatts, Morris said, ad
ding, however, that the company would 
have to take several things into considera
tion before making that decision. 

The two wells produce a "very good 
quality source," Morris said, and they 
could reliably produce more, but no defi
nite plans to do so have been discussed . 

In the long run, however, more will 
likely be needed as the productivity of 
the current wells diminishes or possibly 
fails, for whatever reason. 

But for now, two wells are all the co. 
pany needs to meet its contractual agree
ment, even though it is doing so about 16 
months behind schedule. 

••• ~-" ••••• Th.~ •• ,.., ' '"' ~ 
HELCO outage affects 2,606 

A power outage affected 2,606 HELCO customers in the Kailua- 1 
Kona area Wednesday afternoon. ,. 

Businesses and residences serviced by the Kuakini substation, 
. which includes Kuakini Highway from Palani Road to King Kame~ 

hameha III Road., were affected by the outage. 

The blackout, which began at 3:42 p.m., resulied from a communi-j 
cation problem between the Puna Geothermal Venture plant and one 
of its well-heads. PGV provides 30 megawatts of power to the 
Kailua-Kona area, said John Pauole, manager of distribution for 
HELCO. 

"If you have a sudden loss of load, you have an underfrequency \<i> 
condition, which causes an overload," he said. "We had two circuits "1\ 
trip up because of the underfrequency condition." ' 

The Kuakini substation's backup generators were started and power 
was restored to 46 percent of the affected customers by 4:05 p.m.. ' 
Pauole said all customers had power restored by 4:13 p.m. 
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PGV a target in 'Superfund' probe 
0 State DOH plays 
down significance 
of federal study 
By Gordon Y.K. Pang 
Tribune-Hefald 

Puna Geothermal Venture's 
25-megawatt project in Pohoiki 
is under investigation by the 
federal Environmental Protection 
Administration's .Superfund 
program. 

An investigator with the 
Superfund's San Francisco of
fice and a. state Health Depart
ment official both confirmed the 
investigation. Deputy Health Di
rector Bruce Anderson, how
ever, said the EPA is simply 
following procedure and that he 
does not consider the allegations 
serious. 

PGV project manager Steve 
Morris did not return calls 
placed at his Honolulu and Po-

hoiki offices Thursday and galion will be revealed until sf
Friday. ter the preliminary assessment is 

Lisa Nelson, an investigator released, Nelson said. 
with the Superfund program, "The next step is completing 
said staff people from the engi- the PA, and if it looks like the 
neering firm Bechtel to. were site is eligible for the national 
sent to lobk at the site three priority list, then we 'II move it 
weeks ago as part of a "preli- on to a site inspection," she 
minary assessment." said. 

Nelson said the Bechtel peo- A "hazard ranking system 
pie are doing a broad-based in- model" would then be used to 
vestigation, adding that all re- determine if the site is eligible 
quests for preliminary assess- to be on the "national priority 
ments from the public trigger an list," Nelson said. "Getting on 
on-site investigation regardless that list would mean getting de
of the strength of allegations ·signaled as a Superfund site," 
against a potential violator, Anderson, whose office has 

In this instance, lower Puna lent assistance in the investiga
residents petitioned for an inves- t i on , d o w n p I a y e d t h e 
ligation in November, she said. investigation. 
The Superfund program is re- "The allegation (is that) there 
quired by the federal Com- was a release of toxic materials 
prehensive Environmental Re- at the site," Anderson said. "The 
sponse and Liability. Act to do a EPA is required to follow up on 
preliminary assessment within ·a any petition within one year of 
year from the petition date. · the time of the request." 

No specifics from the investi- Anderson said the investiga-

tion is centering on "the releasE 
of toxic materials," specifically 
hydrogen sulfide. 

"It doesn't present a continu· 
ing health threat," he said, "IJ 
it's a gas, how is it going to 
accumulate?" 

Anderson said "! question 
why (the rules) would trigger 
such an evaluation." 

As fat the Health Department 
knows, "the only release of ha· 
zardous materials (from PGV) 
involved the release of hydrogen 
sulfide," he said. "It should not 
pose a continuing threat to resi
dents but under the· Superfund 
scheme, it is a considered a ha
zardous chemical release 
nonetheless." 

Anderson said he supports 
EPA's "evaluation of the site" 
despite his reservations. "Per
haps they will find other infor
mation which would help us to 
identify potential health prob
lems," he said. 



-Hawaii Tribune- Herald, Thursday, July 8, 1993 

PGV surcharge added to bills 
A surcharge is being added to Big Island electric bills to 

pay for power being purchased by Puna Geothermal Venture. 
Hawaii Electric Light Co. said yesterday that the firm ca

pacity surcharge was approved in July of last year by the 
! state Public Utilities Commission. 

The company said the average residential electric bill on 
the Big Island will increase 3.8 percent, meaning HELCO 's 
"average customer" who uses 500 kilowatt-hours of electricity 
will find his monthly bill increasing by $2.86 to $78.33. 

HELCO said the Big Island's power picture has been much 
improved with the addition of the electricity being provided 
by Puna Geothermal Venture. . 

The company's geothermal plant is producing a steady flow 
of 25 megawatts of power, as called for by contract 

HELCO president Warren Lee said the power provided by 
PGV has increased HELCO's generatioa·,capacity and there
fore its generation reserve margin. 

Lee also said older and less efficient diesel oil generators 
in East Hawaii and Waimea will be used less. 



Hawaii Tribune- Herald, Tuesday, June 29, 1993-

Geo project goes underground 
A few weeks ago I looked through several 

hundreds of pounds of documents obtained 

through the discovery process for the lawsuit Wao 
Kele 0 Puna (12 community groups) v. Waihee, 
which seeks an EIS for State participation in 
geothermal dovelopment. I kept seeing the state's 
hopeful plans for a much larger geothermal prog
ram than, to my knowledge, had ever been publ
icly discussed. At the time the suit was filed in 
October 1991, it appeared that Dr. Olson, project 
manager for the State's Scientific Observation 
Hole program was preparing to file permit appli
cations to drill 4 more SOH wells. 

Dr. Olson has provided a map pf eight prop
osed drill sites .. The first four targets, include 
Karnaili (5/8 mile east of Heiheiahulu vent, with, 
access through Upper Kaimu Homestead), Ka
maili north of SOH 4, Kapoho's Chow Ranch 
(1Y, miles north of present PGV project), and 
Lanipuna Gardens (Leilani Estates side of Pohoiki 
Road). The other four sites targete~ by the State 
are Kaniaili (accesss off llewa Crater road), .Ka
poho Crater (Green Mountain/Lake) on the south
west side, Kapoho (1\1: miles downrift of the 
1960 eruptive vent, near the former Warm 
Springs, makai of highway), and Karnaili (1 mile 
southeast of Pahoa School). 

Dr. Olson hopes to drill these 8 new wells for 
the purpose of flow testing. 1n addition be bas 
conducted a reconnaissance of the Kawaihae area, 
has been in discussions with landowners in the 
Kilauea Southwest Rift Zone, and is p Ianning for 
the flow testing of existing SOH 1, 2 and 4 wells 
(which will include a redrilling of SOH 4). The 
yet undrilled SOH 3 located in the Wao Kele 0 

Puna forest reserve is awaiting True Geothermal 
permit approvals. 

I am concerned that the State has gone uilder
ground with their support of the larger 500 MW 
geothermal project, which includes export of 
electricity to other islands. While the lawsuit is in 
dispute, the State is claiming that they no longer 
support that project. But that, position is likely to 
change in the future. _. · 

We will make Dr. Olson's map available to 
anyone interested. 

Jennifer Perry, Secretary, 
Kapoho Community Association 

.r 
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PUNA GEOTHERMAL VENTURE_, 
A Hawaii Partnership 

June 16, 1993 

Mr. Keith Ahue, Director 
State Department of Land and Natural Resources 
P. 0. Box 621 
Honolulu, HI 96809 

RE: Plant Trip on May 11, 1993 

Dear Mr. Ahue: 

·-'' ''· j- -1 

(i' 

~" c 
At approximately 1320 hours on May 11, 1993 the PGV facility was tripped off f!P&as a r~t 
of a HELCO switching exercise at the Pohoiki sub-station. The diesel generator-did not start 
immediately, so operations made a conscientious decision to close the well as much as necessary 
to prevent any unabated releases. The KS-9 control valves did not automatically close shut; as 
programmed, they closed to a minimum opening. 

In general, operational procedures and control logic are in place to maintain a minimum flow 
from any production well in almost all situations. However, in the unlikely event the logic or 
the operator gets an indication that an unabated release is imminent, actions would be taken to 
shut the well all the way. Such events include a gross line failure or failure of the abatement 
system. 

PGV is increasing the level of redundancy in handling these critical situations. This includes 
secondary starters for the diesel generator and redundant emergency power for key abatement 
equipment. 

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562 
Post Office Box 30, Pahoa, Hawaii 96778 



The control logic and operational procedures that are in place will see that complete shut-ins 
occur, at most, very infrequently. While we agree with your concern that frequent well shut-ins 
could affect the structural integrity of production wells, we believe our system is designed to 
reduce the occurrences and the wells are designed to withstand the impacts. 

I hope this explanation clarifies your questions. Otherwise you may call me at 965-6233. 

Sincerely, 

David H. Berube 
Site Manager 

/ks 

cc: 

Memo: 
File: 

Steven E. Morris 

DB390 
20.6 
20.8 
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Community association.. v-, · · J 

says state doing work 
on geothermal in Kapoho 
By JASON ARMSTRONG 
West Hawaii Today 

A community group has maintained the state has continued its 
pursuit of additional scientific observation holes for geothermal 
development despite state claims the project is in a "deep 
freeze." 

"They are doing water inventoty in water wells all around,~ J 
said Jane Hedtke, president of the Kapoho Commuruty Associa
tion. "It is our belief that it is an ongoing· effort to provide 
large-scale- development!' 

The group claims the state Department of Business, Economic 
Development and Tourism awarded a $1.5 million contract to the 
University of Hawaii last Juiy to conduct "non-drilling" opera
tions. 

Authorized air and ground surveillance of the east rift ~one of 
Kilauea Volcano has recently occurred to target four of eight 
desired well sites near Kapoho and Pahoa, according to Hedtke, 

However, Takeshi Yoshihara, DBET deputy director, said all 
efforts to identify eight possible site locations for new SOH 
boles were halted more than a year ago. 

"The SOH has been deep-freezed because of our policy of not 
expanding geothermal power beyond the Big Island," be ~aid .. 

The decision to halt development of geothermal well Sites m 

See SOME: 
Page 4A 

... Some claim state conducting geo work 
From Page1A 
the lower Puna area came in late 
1991 after a federal judge ruled 
that an environmental impact 
statement would be needed 
before any additional federal 
funds could be released for the 
project. 

The Sierra Club Legal Defence 
Fund, which won its foderal suit 
relating to the EIS requiremen~ is 
currently pursing a similar case 
against the state. A court date bas 
tentatively been set for July. 

"'There is nothing that we are 
doing here related to SOH," said 

Harry Olson, of the Natural 
Energy Laboratory of Hawaii. 

Olson, one of those accused by 
KCA of conducting covert work 
to lessen the public awareness 
and circumvent the pending law· 
suit, said pressure readings of 
existing wells are still being 
collected. 

"We are doing ongoing moni· 
taring of the wells, but that is 
all," Olson said. 

Y oshihara said the state also 
has been reviewing data collected 
from existing wells prior to the 
federal lawsuit, but insisted no 

aerial or ground surveillance 'ilias 
occurred. . 1 

Hedtke, who provided DBET 
correspondence dated 1991 and 
1992 that discussed SOH deve· 
lopment, claimed D BET and the 
University of Hawaii continue to 
perform development work and 
spend funds in hopes of buillfing 
a 500 megawatt geothprmal 
power plant and underground 
cable linking the Big• Island with 
Oahu. 

"I think they are still pursuing 
it," she said. "The last time we 
saw people down there was 
November," Hedtke added. 



-~ HawaB Today, Wedaadliy, Juoe 16, 1993- -PGV announces cleanout of well KS-1 Q, J 

By JASON ARMSTRONG 
West Hawaii Today 

POHOIKI - Puna Geother
mal Venture will begin clean-out 
procedures on Kapoho State 
Well-10 Thursday, and company 
officials plan to have it opera
tional and the power plant up to 
full 25-megawatt capacity by 
Saturday. 

The four-hour cleaning pro
cess, which will begin around 9 
a.m. Thursday, which will likely 
involve the release of sulfide gas, 
said Steve Morris, PGV vice 
president and general manager. 

"Although there may be some 
H2S odors during the procedure, 
we intend to keep it at a mini
mum," Morris said. "A plume of 
abated steam will be visible dur-

-THE GARDEN ISLAND-WEDNESDAY, JUNE 16, 1993 

ing the well clean·out procedure," 
he added. 

Emissions will not exceed the 
hourly average of 25 parts per bil
lion allowed by the state Depart
ment of Health, according to 
Morris. 

"We expect any H2S emissions 
to be within the permitted levels," 
he said. 

Workers at the $130 million 
plant will fill the KS-10 well bore 
with nitrogen, release geothermal 
steam to heat the well head, pipes 
and valves for about 30 minutes, 
then close the well and tighten 
any loose bolts, Morris said. 

Final connection of permanent 
piping will occur once the clean
out procedure is completed, he 
said. 

"We estimate that steam from· 
KS-10 should be flowing to the 
power plant before June 19, at 
which time we expect tO be ex· 
porting 25 megawatts," Morris 
said. 

PGV has been supplying be
tween 23 and 25 megawatts of 
electricity to Hawaii Electric 
Light Co. since beginning opera
tions April 22. 

PGV is under contract to pro
vide a constant 25 megawatts, 
enough to power about. 25,000 
homes, to HELCO. 

The Pahoa Community Center 
will be available from 9 a.m. to 4 
p.m. Thursday for anyone wish
ing to voluntary relocate during 
the cleaning procedure. 

Geothermal plans clean-out 
HONOLULU (AP) - Puna Geothermal Venture plans a clean-out 

of il.filew KS-1 0 production well on Thursday. 
PGV General Manager Steven Morris said the clean-out will start 

around 9 a.m. and last not more than four hours. 
The company expects to keep hydrogen sulfide emissions within per

mitted levels, and odors will be kept at a minimum, Morris said. 
The Pahoa Community Center will be available from 9 a.m. to 4 p.m. 

for area residents wishing to voluntarily relocate during the clean-out, 
he said. 

The well will be hooked up to the power plant following the clean
out, and should be producing electricity by Saturday, Morris said. 

The power plant has the capability of exporting 25 megawatts to 
Hawaii Electric Light Company. 

~·~-:~ ,'!." •.•.:~ · o~)~·r! ,··~~,. 1 ;' i.~.<;,•,.J ~.··.'•,r .. 

West Hawaii Today, Friday, Juae 18, 1993 

Second well almost r~ady 
HILO (AP) - Steam from a second production well was expected 

to be fed to Puna Geothermal Venture's power plant Friday afternoon 
or Saturday. ' 

The company came up with the timetable Thursday, following the 
clean-out of well KS-10. 

Once hooked up, KS-10 would work with KS-9 to provide a steady 
25 megawatts of electricity to Hawaii Electric Light Co.'s power grid. 

"We are pleased with the results of the well clean-out," said Steven 
Morris, PGV's vice president and general manager. "The abatement 
program worked as planned, and noise and air emissions were well 
below permitted levels." 

Improper wind conditions delayed the start of the clean-out, which 
was later interrupted so a leaky valve could be replaced. 

"With the completion of the clean-out procedure, we will remove 
the temporary equipment and hook up KS-10 to the permanent pip
ing," Morris said. 

The KS·9 well has been used to produce between 23 and 25 mega
watts of power. 



b: ~ [!.I il''8 R" 0 ,.... I. 

I ~it g~~ ~ ~i§ .,tf( · 
i ~§"~111 ~l~·~ sa. ·1 
a."'ft:ll:i-~ f~B I ::::T 
:-iii~~~ ~r co ~ . rt! a:.aJ e: .... ~ :" 

r~;OJ~ ~sf! :.i i · !~B.~ ...... il~ § - ~ : =="< E "s , , ,.·s . ._- ·rn 

·~g-~iP'Be,r ~1 
·thl §.1 ~ ... R"~il· = .t 

a.~ lt!· a hi . • .,. 
8 i~l~:~~ ~n~ '8 ::! 
• f,.,~e: o-llll',!.] C1). ~ 
g~o· i'!!.lrl Erq (/) ~ 
~n ~~~ ·~~J o 
~"'~ .. ~e e ~e. :J \ 
o 1: II. •r 15. 15. !I II I i 

n. ~.a g-a : ,.a ·. = 
E ~; r a·~~ e !1 S: :J e .. t!l.o 2 s. R" C1) 
a.r.c s JR- t U> , E~ f . 0 
l!ir lf~i !l o! tlr B ~J ~ :::~ 

g_l i:!~a. ] . 
l)t 6 ,il':f" f .;:;· 

J 
I 
I 

Star-l\ulletin ... Friday, June 18, 1993) 

. Geotherrri·at· ·~ 1 
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~-:tlulletln . J 
·wednesday. June 16. t993 _\ 
NewPuna · 
Geothermal well 
to be cleaned· 
Star-Bulletin staff.· 

HIW - Puna Geothermal Ven-~· 
ture will clean out its new KS-10 well 
tomorrow, readying it for hookup to 
the company's already operating 25- J 
megawatt power planL 

Cleaning of .wells in the past was a 1 
dirty process involving release of 
grit- and gas-filled geothermal stea.m 
into the air, but that practice is now 
prohibited by the state Department 
of Health. 

"A plume of abated steam will be 
visible during the well clean-Qut pr.r 
cedure: said Steven Morris, compa
ny vice president "We expect any 1 

H2S (hydrogen-sulfide) emissions to 1 
be within permitted levels. Although 
there may be some H2S odors during 
the procedure, we intend to keep it at 1 

aminimum." , 
Nitrogen in the well will be re

leased first, followed by a :JO.m!nute 
steam flow to heat the pipes, Morris 
said. Bolts will then be tightened.and 
the flow of steam will continue for 
up to four hours. 

Stearo from J{S.IO should be flow
Ing to the power plant by Saturday, 
supplementing the steam already · 
coming from the K8-9 well. Using 
KS-9 alone, the company bas been . 
producing 23-25 megawatts of power 

·since April 22. Using two wells in
stead of one allov."S the company to 
avold)queezing the maximum power 
out of any one well. 

wen c'l~anup .~ . \ 
:~~lle'~ithoutj ·1 
aoy mishap " 
·:~fur:~letin~.: /--~·., _ ~~-

, · -:- •o. -· . · ·,.: rl 
· . ·The .tleanlng o1 Puna Ge<h 

thermal Venture's' KS-10 well 
was completed last )light afte[ 
two short delays. • -

steve Morris, the C,inpany1 
vice ·president ·-
madager, said 
completed at 

.. hydrogen-· 
'•stilfide 

;·emissions 
vtete ~lnl· ·-mal Land· 

- thefe ·.were 
no_,··; ~om·· 
plaints 
from the. 
Health De-, 

,. -partment or 
11earby resl
-~eilts., , ; Steve 

,> ··T h e' Morris 
- abatement 

·program 
·and 

.-p.m .. ' . , 
: -Mortis· expected the well w~ 
be connected to the company's: 
25-megawatt power ·- · · · · 
day. . .. 
· 111e . compari.Y ts under wu-. 

tract to produce 25 megawattsf 
of pOwer· .. '.for _Hawaii Electric! 
UghtCo. 

·~ 
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Geothermal royalty payment m~~hod$ presented 
By JASON ARMSTRONG 
West Hawaii Today 

HILO - A proposal for calcu
lating geo!hermal royalties that 
will reportedly increase long-term 
county revenues compared with 
an alternative plan advocated by 
Puna Geothermal Venture was 
presented to the County Council, 
Wednesday. 

Officials with the state Depart
ment of Land and Natural Re
sources gave a 45-minute presen
tation outlining their proposal to 
use the "netback method" to cal
culate geothem\al royalties. 

The Hawaii Revised Statues al
low the state to receive 50 per
cent, Hawaii County 30 percent 
and the Office of Hawaiian Af
fairs 20 percent of all geothermal 
royalties paid by PGV or any 
other geothermal developer. 

While the distribution percen
tage exists, the state has yet to 
adopt a method for calculating 
royalty payments despite a tenta
tive June tirneline to do so. 

The DLNR's proposed method 
is the same as that which the fed
eral government has used for 18 
geothermal projects since 1978, 
said Janet Swift, state geothermal 
program specialist. 

The main benefit is greater 
long-term royalties, she said. 

The complicated formula in
corporates bond rates, variable 
multipliers, limited cost deduc
tions for the developer's produc-

tion and transmission expenses 
and a depteciation on returns, 
Swift said. 

"Well-field costs" associated 
with the drilling, testing and 
maintenance of geothermal injec
tion and resource wells, and any 
fines incurred by the developer 
are not deductible, according to 
Manabu Tagomori, chief engineer 
for the DLNR. 

PGV officials have proposed 
using the "percentage of proceeds 
method" which is used to calcu
late royalties for a 225 megawatt 
geothermal power plant in 
California. 

The method uses some arbi
trary figures and may involve ne
gotiations between the state and 
PGV, Swift said. 

Royalties are calculated by 
multiplying the negotiated per
centage (between 35 and 50 per
cent) by annual electricity re
venues to determine the resource 
value, whic.h is then multiplied by 
the predetermined royalty rate of 
10 percent to find the royalties. 

DLNR calculations using esti
mated cost and revenue figures 
determined the percentage of pro
ceeds method would prove more 
lucrative for the first six years of 
operations, according to Swift. 

The netback method proposed 
by the state would increase 
county and st~te revenues from 
year seven up through the end of 
the current 35-year lease. 

"We feel we are maximizing 
the return on the resource," Tago· 
mori said. 

He described the netback 
method as beneficial to both the 
developer and the state/county, 
but agreed that if profits decrease 
so would royalty revenues. ' 

"This is the fairest method," he 
said. 

Using the state's estimated 
data, the netback method would 
generate $883,000 total during 
the eighth year of operations 
compared with $773,000 with the 
percentage of proceeds method. 
During year 35, the netback 
method would produce an esti
mated $8.5 million compared 
with $3.6 million with the alter
native method. 

Tagomori said the process to 
identify a method is a "collective 

.... 
effort" between the state and the 
county, although the state Boar.d 
of Land and Natural Resources 
will have the final determination, 
he said. 

Swift admitted that additional 
cost expenditures incurred by 
PGV for its $130 million Pohoiki 
power plant will reduce county 
revenues under the netback 
method. However, she added the 
formula is designed to guarantee 
a revenue windfall due to limita
tions on cost deductiQlls. 

Councilwoman Helene Hale 
questioned if PGV will remain 
operational for 35 years and sug
gested using the percentage of 
proceeds method to ensure a grea
ter short-term revenue return. 

"It might not last 35 years," 
Hale said. "We might not get that 
money." 

Hale, who represents lower 
Puna where PGV's plant is lo
cated, also ~uggested the netback 
method would promote additional 
geothermal development since the 
developer could recoup construc
tion and transmission costs. 

"It seems to me that this is de
signed so that we continue to en
courage geothermal development 
in the state," she said. 

Councilman Keota Childs 
asked if an underground transm;' 
sionlcable linking Hawaii lslai,_ 
with Oahu could be deducted as a 
power·transmission expense. 

Tagomori said that would not 
be applicable since transmission 
costs are only allowed for the 
transfer of electricity from the 
power plant to the utility 
company. 

\ 
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TitJ.e: PGV COMPLETES CL&AN-OUT OF KS•lO 

,, 

PhOne 1 

Fu• 
528-5225 
524-9349 

Puna Geothermal Venture announoed;~~e successful completion 

of the clean-out of production well KS-lO_late Thursday afternoon. 

The clean-out of a well is the final proc,jclure prior to hooking up 
• 

final piping to the power plant. 
i, ............ . 

"We are pleased with the results of 'the well cle<~.n-out," said 

steven Morris, 
r·-· ..... . 

PGV vice president and • qeneral manager. "The 
' 

abat.ement program worked as ph.nned and; noise and air em.issions 

were well below pei1llitted levels," Morri~ said. 
' 

PGV started the procedure at a:rouf,id 10:40a.m. after a short 

delay waiting for proper wind conditions! The well was shut-in at 

' around noon to replace a leaky valve o~ the temporary clean-out 

piping and to tighten other bolts. 

"With the completion of the procedure, we will 

rell\ove the temporary aquipment and hook ·UP KS-lO to Ute permanent 
!··· 
"' pi pine;," said Morris. steam from PGV'~ newest production well 

shmlld be ted t.o the power plant bf 

saturday. The additional ste<~.m flow 

megawatts to the HELCO gx-id. 

:~ 

• I # I 

tomorrow afternoqn or 

' - ----

-. 
f".-. 
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PGV now pumping power, so what's next? 
0 Officials cautious 
in discussions. of 
geothermal's future 

contract. 
So what happens next? 
PGV is currently in the midst 

of a 100-hour reliability test for 
the second well and project 
manager Steve Morris, while ec
static about the situation, was 
reluctant to discuss future plans. 

the possibility of producing 
more power for Helco or what 
that would entail. 

"We are very comfortably 
producing 25 megawatts," he 
said. "The focus of PGV is on 
25 megawatts. When we get our 
25, when it's running steady, 
then we 'II look at other options 
available to us." 

That would imply staying in 
one place, he said. 

Nonetheless, he said, "we 
don't want to get ahead of 
ourselves." 

He noted that Helco is re
quired by state and federal man
date to seek out "non-fossil" 
energy sources so "we're bound 
... to talk to these folks about 
it. ll 

By Gordon Y.K. Pang 
Tribune-Herald 

Puna Geothermal Venture this 
week has been boasting of the 
power potential springing forth 
from KS-10, its second well. 

The second well began conti
nuous energy production on Fri
day. The KS-9 well has been up 
and running since late April, re
portedly producing close to, but 
not quite, 25 megawatts. 

Asked to describe what could 
be done, Morris said: "It de
pends, there are virtually an in
finite. number of alternatives 
available in that analysis." 

PG V, in a stock purchasers 
prospectus several yeaz:s ago, 
said it was then contemplating 
doubling its capacity to 50 me
gawatts by expanding onto other 
sites in the lower Puna area. 

Helco spokesman Bill Stor
mont said the utility is always 
looking for additional power' 
sources, but that no talks -
formal or otherwise - have 
been held. 

While the existing contract 
between Helco and PGV ap
pears to be coming lo fruition, 
such wasn't always the case. 
Helco has sued PGV for more 
than $6 million in damages, 
claiming it should have been 
producing power as early as fall 
1991. Helco is claiming 
$300,000 to $350,000 a month 
in damages in the suit. No date 
has been set for the court 

Not only is the Pohoiki power 
plant now pumping 25 mega
watts into Helco's power grids 
as required, PGV officials said, 
their two wells together could 
well have the potential to be 
producing twice as much as 
called for in the current 

Both the KS-9 and KS-10 
wells are "getting to be more 
steam and less fluid," Morris 
said. "KS-9 has continued to get 
better, KS-10 is comparable to 
where KS-9 was." 

But Morris refused to discuss 

He added, however, that "one 
of the things we've . learned in 
this development is if there were 
to be further expansion, we want 
to do it with a minimal amount 
of impact to the community." 

"They would have to come to 
us with a power proposal like 
any other independent contractor 
would," Stormont said. 

See PGV, 
Page 8 

.. 
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hearing. 
Any expansion of power pro

duction at the current PGV site 
would likely entail a second 
power plant or an expansion of 
the existing one. Currently, PGV 
is running 10, 3-megawatt 
generators at its plant. 

Morris was willing to discuss 
at least that much. "To produce 
another 25 megawatts would re
quire substantial additional 
equipment such as expansion of 
the power plant," he said. "But 
that's something we're not ready 
to talk about." 

What PGV would also prob
ably need is additional permits 
from the county and state. 

Jim Moulds, the county's 
geothermal compliance coordi
nator, said the Planning Depart
ment staff has discussed the si
tuation and is looking into what 
kind of approvals PGV would 
need to come in for. 

In other geothermal news, 
Morris said an in-house siren at 
the Pohoiki plant will be tested 
at 11:45 a.m. on July 1. 

Morris said the siren is a con
dition of the facility's 

emergency response plan and is 
there in the event there is a 
need for employees to evacuate. 

"It's not a community alert," 
he said. 

Following the June 1991 
blowout of KS-8, some residents 
said any revised emergency plan 
should include sirens notifying 
the surrounding communities of 
any impending danger. 

Among those opposing that 
suggestion was Civil Defense 
Administrator Harry Kim, who 
said he felt residents would be 
confused about what various si-

ren signals would mean. 
The in-house siren is located 

atop the administrative building 
of the power plant. 

The July 1- test will be the 
first of a monthly test scheduled 
to coincide with the timing of 
state and county Civil Defense 
sirens. 

Morris said PGV is trying to 
send advance notice to nearby 
residents about the impending 
siren blast because "people 
might hear it and we want them 
to know it's a test." 
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Puna couple files suit against PGV 
Puna Geothermal Venture was named in a 

lawsuit filed by a Puna ~ouple who are seek
mg general. special and punitive damages of 
an unspecified amount. The suit. filed in 
Third Circuit Court on June 8 by Richard 
and Ann Jones. claims the gases released 
from the operation were harmful to their 
health and that PGV failed to prevent or con
trol blowouts from June 12. !991 to May 
1993. violated tenns of its state penni£ and 
created '"unreasonable noise which has dis
rupted"' their lives. 

smr:l'!uiJetin Tueoday,Juoe 22.1993 

Puna geothermal in capacity test 
'liiLO- Puna Geothermal Venture has begun its 

"l()().llour capacity test• designed to demonstrate to· 
tlie Hawaii Electric Ligllt Co. that tile geotllermal 
etm~pany can provide reliable power. 
·Since Friday, Puna Geotllermal has been supply

ing to Helco the full 25 megawatts which It is 
--<!OOtracted to deliver. The full power was made 
·-possible by adding steam from the KS-10 well to the 

po:wer plant. Before that, the company was getting 
~to 25 megawatts from the KS-9 well alone. 

The 1()().hour test began yesterday and concludes 
Friday. 

PGV venting successful 

Monday, • . 21, 1993 PACIFIC BUSINESS NEWS 

Court denies dismissal ol suit 
A state motion to dismiss a case involving 

the Jack of an environmental impact state
ment for large scale geothennal development 
on the Big Island was turned down by First 
Circuit Court Judge Wilfred K. Watanabe. 
The state had requested that the case. which 
was brought against the state in 199 I for 
failure to proceed with an environmental 
impact statement on the Hawaii Geothennal 
Project. be thrown out on procedural 
grounds. The state has since abandoned 
plans for the mass1ve geothermal develop
ment. which was to include I 0-~0 separate 
plants producing 25-50 megawatts of power 
and an undersea cable for transmission of the 
power to Oahu. 

THE GAR DES ISLAND-S liNDA Y, JUNE 2G, 1993 

Geothermal well venting 
was success, says PGV 

HILO (AP) - Puna Geothennal Ventures reports its "venting" of 
the KS- 10 was sucressfully completed Thursday night after two short 
delays. 

PGV spokesman Steve Morris said sulfide emissions were minimal 
and there were no complaints from the Deparunent of Health or nearby 
residents. 

He said the delays were caused by wind conditions and a leaky 
valve. 

PGV will connect the well to its 25-megawau power plant, which is 
under contract to produce 25 megawatts of power for Hawaii Electric 
Light Co. · ' · 

·West Hawaii Today, Wecblesday, June :!J, 1993 

HELCO says needs eased 
Hawaii Electric Light Co. said the Big Island's energy problems 

have been eased with the opening of a second we41 at the Puna 
Geothermal Venture project. 

HILO (AP) -Puna Geothermal Ventures reports its "venting" of 
the KS-10 was successfully completed Thursday night after two short 

After 22 scheduled blackouls over a 13-month span and other out· 
ages, HELCO officials said the short-term outlook for power is better 
than it has been in two years. 

delays. • ·• 1 PGV spokesman Sieve Morris said sulfide emissions were mtruma 
and there were no complaints from the Department of Health or 
nearby residents. ' · 

He said the delays were caused by wind conditions and a leaky 

valve. h' h 
PGV will connect the well to its 25-megawatt power plant, w tc .. 

is under contract to produce 25 megawatts of power for Hawau 
Electric Light Co. 

Puna Geothermal's KS-10 well has been providing steam, which 
used to run electricity-generating turbines, since Monday. 

Coupled with its KS-9 well, PGV provides HELCO with 25 mega
watts of power. 

"The power plant is comfortably supplying 25 megawatts to 
HELCO," said Sieve Morris, PGV vice president. 
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HELCO says Big Island 
Credits addition of Puna Geotherrnal 
By Hugh Clark 
Advertiser Big Island Bureau 

· · HILO, Hawaii - Hawaii Electric 
Light Co. officials yesterday said the 
addition of a second working well at 
the Puna Geothermal Venture project 
has greatly eased the energy prob
lems that plagued the Big Island the 
t>ast two years. 

The steam from KS-10, in addition 
to steam from the KS·9 well that 
opened earlier this year, now allows 
Puna Geothermal to deliver 25 mega· 
watts to HELCO, the Big Island's 
electric company. 

Since it came on line in April, KS-9 
provided only enough steam for Puna 
Geothermal to provide 23 megawatts 
consistently. 

BIG 
ISLAND 
ENERGY 

taln· plants previously given only 
emergency care, HELCO officials said. 

Puna Geothermal's K8-10 well was 
tested and cleaned out Thursday and 
Friday and has begun providing 
steam for the project power plant, 
said. company ·vice president Steve 
Morris. 

The steam is used to run electrici
ty-generating turbines. 

HELCO and Puna Geothermal ye~r 
terday began a too-hour test of the 
plant yesterday. 

"The power plant is comfortably 
supplying 25 megawatts to HELCO," 
said Morris in a prepare<\ statemen~ 

The Puna output will allow the is
landwide utility to repair and main-

well -~.;. 

There were 22 scheduled. piackouts . 
In a 13-month span from June 1991 to 
last July plus dozens more outages 
blamed on accidents, plant failures 
and other unforeseen problems. 

enertf· b()osted 
Venture's. s~ei>hd.W.:orlfutg.ciren 

4- '; ·'·-' :.-_l --, :.· ':-,. -.:.:~ ·- ",' :·.. ' . ·.-:- ~ 

Blackouts are deflned,'as the .:resull June 1991 well blowout. The venture 
of "insufficient reserves~ ·and are: had been under contract to provide 
more predictable 'that( outages, which· HELCO irith 25 megawatts beginning 
tend to be more IOI;&Uzed and . short- . October 1991. 
er-lived, HELCO: o~c;~ilaid .. "" '· · ·:_- The delay is subject of a suit 

The geothermaL9utput;·bas enabled . against Puna Geothermal by HELCO, 
HELCO to take its. biggest powerplant urged by the state Public Utilities 
- the 23-megawatt Hill 6 steam plant Commission. 
in the Kanoelehua Industrial Area The suit, filed in Hilo in March, has 
near Hil? - off line for ·repair~r. It's not yet been heard. Utility spokesmen 
now m Its second of four weeks of said the company expects to meet 
repall'. . soon with Puna Geothermal in an ef· 

HELCO distribution manager Army fort to avoid a trial in the claim for 
Curtis and administration· manager damages. 
Bill Stormont said the short-term out- Puna Geothermal did begin provid· 
look ~or power IS better than It has ing electricity to HELCO in April, 
been m two years. with steam rom KS-9 but could pro-

Puna Geothermal .was stalled after a vide only 23 megawatts consistently. 



!'he Honolul~ Ad vet- .• Saturday, June 26, 1993 
I 1 ,,•' .. ,,.,,, 

. . ' ' ' f • ' . '. - ' ~ ' : ,· . ·:- . 

'Puna well~test:- -'ste.adjf·as a ·roc~ri:;_ 
' . . • -' .. • ' ' ~ " . ' ' .. ,, • '. ,-~ l. 

'By Hugh Clark· , · , ; '
1 

(Geothermal energy involves , Earlier In .the w~k.,.hl,Sj.id 
· Adv_ ertiser Big Is_ land Bureau · the use. of under~ound st<;am he was pleased by . the jl~ 
. , . , , and f!UJds to dnve electncal. dure that· began ,June l7. Wi~ 
. HILO, Hawaii. - The 100-. generators.) . . the clean-out of Kapoho :$~\It. 
hour test by Puna Geothermal · With ·completion of the test, 10 welL . , . . . . . '. ·;:}_.~· · 

· Venture of its Pohoiki plant Puna Geothermal has met the _The well Is the sewnd PI:~ 
· ended yesterday afternoon and major conditions of its 35-year · ;:luction . well Jn the l'ur)a. ;~ 
·was deemed a success. . contract to provide HELCO thermal field.. K.S-9 begall .. P1'!i'- · 

"It was steady as a rock," 'with 25 megawatts of power. · · 'ducing power on a steadyJiiiJl$, · 
John Pauole of Hawaii Elect~ic Unlike Wind or hydroelectric in late April. · ... <.i:i; 
Light Co.'s production depart- suppliers, Puna Geothermal ·It is not known what_ihe::J!O" 

.. ment said of the electrical out- will be paid more per ,mega- tential combined output:'.o_ f.'the_ .. 
put from the project. . watt because its power source KS-10 and 9 wells Will be. Mor-

The test started Monday .now will be recognized as a ris said It ·should exceed ·the ,'25 · · 
morning and ended at 12:30 · .. "firm power producer.~ . . megawatts •his firm was·:eoii• 
-p.m. yesterday. Throughout, Steve Morris, vice president tracted to provide. . .. . :· .. '' 
· Pauole said, the controversial of Puna Geothermal, was not He said ·;:!i~cussing possibly 
Puna project provided 26 mega- available to comment on the reopening --the contract I)O!f 
watts ·of power to HELCO. test's conclusion yesterday. would be premature. y 

·. 
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HIGA applauds geo decision 
The Hawaii Island Geothermal Alliance is applauding the 

U.S. Supreme Court's refusal to to review a lawsuit Iiled by 
an anti-geothermal group to halt geo development on the Big 
Island. 

The suit challenged the state's 1985 land swap with 
Campbell Estate. 

"Frankly, we're at a loss to understand why Pele Defense 
Fund ever filed this suit," said IDGA spokesman Bill Cook. 
"It has long been IDGA's contention that a land swap was a 
sincere effort to protect a pristine rainforest. The lower forest 
area now designated for geothermal development has been in
fested with a number of exotic plants, notably strawberry 
guava. The lower forest where True/Mid-Pacific Geothermal 
wants to continue geothermal development certainly lacks the 
heavy canopy characteristics associated with a true rainforest." 

Cook also contended that anti-geothermal activists will con
tinue to use the court system "to slow or stop needed geoth
ermal production. We contend this Pele Defense Fund lawsuit 
is another- in a long list of nuisance legal actions." 
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High court won't hear 
geothermal land suit 
· HONOLULU (AP) - Srate Attor

ney General Robert Marks said today 
that the U.S. Supreme Coun bas re· 
fused TO bear argumema on a lawsuit 
challenging a 1985 swe land swap 
that paved tbe way for geotbermal 
development. 

The lawsuit, filed in tbe 3rd Cir
cuit Coun on tbe Big Island in 1989 
by the Pele Defense Fund. sought TO 
invalidate tbe exchange of land be
tween tbe Slate and tbe Estate of 
James Campbell. · 

The Campbell Estate gave the 
srate 2S,800 fee simple aaes of its 
land for 1:7,786 aaes of surface 
rigbla in tbe Kilauea Middle East 
Rift Zooe on tbe Big 1sland, Which is 

Welt Ha•..U Today, Tue.day, February 23, 1993-

being used for exploring geothermal 
energy sources. 

Marks said that by refusing TO re
view the lawsuit, the federal court 
bas recognized it TO be an issue for 
Hawaii courts. 

Tbe Slate Supreme Court upbeld 
tbe exchange in a decision made last 
fall. 

Palikapu Dedman, president of tbe 
Pele Defense FWid said he had not 
heard of the Supreme Court's deci
sion, but that if it was true he was 
very disappointed. 

"The responsibility of the Trust is 
TO proteCt the land for Dative people 
and not TO swap it for privare indus
try''. Dedman said. 

Geo land swap was valid 
HONOLULU (AP) - State Attorney General Robert Marks said 

Monday that the U.S. Supreme Court has refused to hear arguments 
on a lawsuit challenging a 1985 state land swap that paved the way 
for geothermal development. 

The lawsuit, filed in the Third Circuit Court on the Big Island in 
1989 by the Pele Defense Fund, sought to invalidate tlie exchange of 
land between the state and the Estate of James Campbell. 

The campbell Estate gave the state 25,800 fee simple acres ofits 
land for 27,786 acres of surface rights in the Kilauea Middle East Rift 
Zone on the Big Island, which is being used for exploring geothermal 
energy sources. 

Marks said that by refusing to review the lawsuit, the federal court 
has recognized it to be an issue for Hawaii courts. . 

The state Supreme Court upheld the exchange in a decision made 
last fall. 

Palikapu Dedman, president of the Pele Defense Fund said he had 
not heard of the Supreme Court's decision, but that if it was true he 
was very disappointed. · . 

"The responsibility of the Trust is to protect the land for native 
people and not to swap it for private industry," Dedman said. 
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PGV parent has money woes 
Puna. 

0 OESI's in default 
on millions in loans 
and may lose PGV 

the federal Securities and Ex
change Commission as the rea
son OESI is in default on at 
least three loans totalling $107.5 
million and at the mercy of its 
lenders. 

_B_y_O-av_e_S_m_l_th______ Most of those lenders have so 
·Tribune-Herald far chosen not to foreclose ?n 

the loans or take other remedies 
The company holding con- available under credit agree

trolling interest in Puna Geoth- ments. But a lawsuit filed over 
erma! Venture is in default on one of the loans could cost the 
loans of nearly $100 million for company its equity interest in 
its Puna plant and could lose its the PGV plant. 

The development of the plant 
has undergone numerous delays, 
primarily stemming from diffi
culties in preventing releases of 
the noxious gas hydrogen sulfide 
into the surrounding area which 
contains numerous residences. In 
addition, numerous lawsuits 
have been filed over the deve
lopment of the plant. 

the utility significant penalties officials assess the latest in a 
as a result of a failure to fulfill series of leaks that has caused 
its contract to provide Helco the plant to be shut down for 
with electricity. most of the past 20 months. The 

In March 1992 Helco said leaks have also angered nearby 
PGV owed the utllity $1.8 mil- ~esidents, who contend ~e plant 
lion. The penalties continue to IS to blame for a vanety of 
mount by $350 000 a month for physical ailments. 
a current tot~l of about' $5 OESI's debt includes $93.4 
million. million loaned by a syndicate of 

PGV General Manager Steve banks to fmance construction of 
Morris last week did not return . the PGV facility. 

equity interest in the project. Through two of its subsidiar-

The report said the production 
delays have pr~vented the com
pany from getting the Puna 
plant up and running to enable it 
to restructure its debt. 

telephone calls seeking informa· The SEC report dated Nov. 
lion on the status of negotiations 17 for the reporting period en
between PGV and Helco on the ding Sept. 30 said the bank syn
debt. Production delays were cited ies, OESI owns 51 percent of 

in OESI Power Corporation's the PGV geothermal plant being 
most recent quarterly report to developed at Pohoiki in lower 

Hawaii Electric Light Com
pany reported that PGV owes 

PGV's geothermal well is See OESI, 
currently idle while state health Page B 

--- _,_-- . 

. OESI: PGV parent caught in fin~ncial bind 
From Page 1 

dicate had authorized construc
tion loans of up to $100 million 
for the PGV project. But follow
ing a well blow-out in June 
1991, the banks capped the loan 
at $93.4 million until drilling 
permits revoked after the blow
out were reinstated and "other 
conditions were met." 

The OESI report said the loan 
went into default on Jan. 31, 
1992 because of continuing pro
duction delays. According to 
Ted Cooke, an OESI vice presi
dent in Lake Oswego, Oregon, 
the lenders have so far chosen 
not to foreclose on the Puna 
project and are considering 
OESI's request for waivers of 
some deadlines. 

OESI has also been in default 
for 13 months on a $4 million 
loan from CE Puna ill, a subsi
diary of Constellation Energy, a 
partner in the PGV project. Last 
August, CE Puna filed a lawsuit 
in a Delaware U.S. District 
Court to force repayment of the 
loan. 

OESI said it was in the pro· 
cess of renegotiating the loan 
with CE Puna when the lawsuit 
was filed. 

OESI pledged all of its equity 
stock in the PGV project to CE 
Puna as collateral for the loan. 
The court action has not been 
settled and the SEC report said 
foreclosure on the stock would 
have a "material adverse effe•:t" 
on the company. 

The company is also in de· 
fault of some of the conditions 
accompanying a $10.2 million 
loan from a U.S. bank. OESI 
was granted an initial waiver 
from loan deadlines last August 
and is seeking additional 
waivers. 

The report said the bank 
could demand immediate repay
ment of the outstanding loan, 
which could be in the form of 
some of OESI's revenues from 
other geothermal plants to repay 
the debt. So far, the bank has 
chosen not to do so. 

"So far the parties have been 
willing to play ball," Cooke 

saia. 
Cooke said the lenders know 

that once the PGV plant is oper
ational OESI will have a "basis 
to renegotiate the loans." 

"Many of these parties are are 
waiting to see what will hap
pen," he said. "Everybody is 
concentrating their efforts on 
making the plant work and then 
we'll see who gets what." 

Cooke said little has changed 
since the SEC report for the 
third quaner was issued on Nov. 
17. 

"No further action has been 
taken by either side," he said, 
adding, "things haven't gotten 
any worse." 

Although Cooke said the Puna 
project is "taking most of the 
corporation's attention," it is not 
the only OESI project expq· 
iencing financial and other 
problems. 

Another of OESI's half-dozen 
other projects, Soda Lake in Ne
vada, hasn't been able to con
vert construction loans to per-

manent financing because it has 
not reached projected generation 
capacity. Though OESI is in de
fault on its original loan, the 
lender has not taken any legal 
action. 

Likewise, the lender for 
OESI's Stillwater plant in Ne
vada has not foreclosed on a 
default the company said was 
caused by a failure to reach full . 
production capacity because the 
temperature of its geothermal 
steam is too low. 

But the financial woes ha
ven't prevented the company 
from securing financing for twQ 
new plants, the Heber project in 
California and the Rye Patch 
project in Nevada. 

Cooke said OESI remains op
timistic about geothermal deve
lopment in Hawaii and still has 
plans for a second geothermal 
plant in Puna. 

Nevertheless, Cooke said 
OESI has had offers on some of 
its properties and was consider
ing selling several, including the 
PGV plant. 
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July trial set 
to determine 
Puna access 
By Rod Thompson 
Big Island correspondent 

HILO - A trial regarding Hawai
ian access rights to privately owned 
Puna forest land is tentatively set for 
mid-July. 

Yesterday Judge Ernest Kubota 
denied motions to dismiss a lawsuit 
against True Geothermal Energy Co. 
and l~nd owner Campbell Estate. 

Pele Defense Fund, which opposes 
geothermal development, had sued 
former state Land Board Chairman 
William Paty and the two companies. 

It sought to overturn the 1986 land 
exchange that transfered 27,786 
acres of state land at Wao Kele o 
Puna to Campbell Estate for· geother
mal development. 

The Hawaii Supreme Court ruled 
last year that Pele Defense could not 
sue the state, thus removing Paty 
from the case. 

But it sent the remainder of the 
case back to Kubota to determine the 
access rights of Hawaiians. 

True Geothermal has not drilled 
for geothermal since 1990, when the 
managing partner of the company, 
Hank True, declared efforts in Wao 
Kele o Puna to be "relatively unsuc
cessful." 

The True site is about eight miles 
from Puna Geothermal Venture, 
which hopes to start making power 
in about a month. 
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State clean air chief 
0 Paul Aki says 
separate authority 
should be set up 
to regulate geo 

By Gordon Y.K. Pang 
Tribune-Herald 

Paul Aki, the Health Depart
ment's Clean Air Division chief, 
confirmed yesterday that he is 
taking earlier retirement at the 
end of the month. 

Aki, 62, is at his minimum 
retirement age and said he wants 
to spend more time with his 
grandchildren. 

He discounted rumors circu
lating in lower Puna that he is 
leaving because of disagree
ments with department brass 

over the continuing geothermal 
furor. 

"I made up my mind years 
ago," he said, noting that he 
began going to state retirement 
classes a year ago. 

The 27-year veteran of the 
Health Department has been in 
the middle of geothermal furor 
and has had both detractors and 
supporters in his role as Clean 
Air Division chief. 

A year and a half ago, Aki 
was at the center of criticism 
when the Puna community re
fused to recognize state ap
pointed members of the state 
Puna advisory committee, of 
which Aki was chairman. The 
state, in tum, chose to ignore a 
community-appointed panel. 

But some area · residents be
lieve that Aki has lent a sym
pathetic ear to their plight. 

Aki, during a telephone inter
view yesterday, gave credence 
to the latter argument. 

Puna Geothermal Venture's 
failure to operate its 25-mega
watt Pohoiki plant without inci
dent has been his frustration 
when it comes to geothermal de
velopment, he said. 

"I think we've got to stop 
saying it's a new learning exper
ience everytime (there is a mis
hap)," Aki said. "They have to 
know what they're doing, or 
whatever." 

He said he feels sympathy for 
the area residents. "They do 
have concerns, I feel for them," 
he said. "They're so close to the 
project that if there are any 
problems, they are going to be 
affected. It's not like the resi
dents are miles away. I don't 
blame them for being 

takes early retirement 
concerned." . 

In a perfect world, Aki would 
create a larger buffer zone be
tween homes and the plant "but 
it's hard to tell people to move, 
you can't force· people to go 
away." 

The state could also tell PGV 
to relocate but he realizes that's 
also unrealistic. "I think it's 
kind of too late for that," he 
said. "The investment is there, 
the need for power is there." 

Aki said he's also been frus
trated by monitoring and com
munication problems with PGV 
but said strides have been made. 
The next time PGV does a well 
cleanout, he said, "we're going 
to have one of my staff actually 
on site." • 

Another thing he said he's al
ways advocated is creating a se
parate geothermal authority to 

regulate geothermal. "Right 
now, you've· got the county in
volved, DLNR, DBED, us, 
everybody's from a different de
partment," he said. 

"We should have one author
ity, somebody regulating geoth
ermal, we whould have better 
overseeing of geothermal," he 
said. "Right now, we're so frag
mented, that's why we've got so 
many problems," he said. "We 
need to have that body to regu
late geothermal. We need to 
simplify things. And the com
munity can deal with just one 
body. That's what's lacking 
right now." 

The major mistake in deve
loping geothermal was that 
public input was not sought 
"early in the game," he said. 

Aki said that he recalls push
ing for more community partici-

pation in the process in the 
1970s when HGP-A was still in 
its design stage. 

"This thing is such an emo
tional and . tough project," he 
said. "We need to get (residents) 
involved, especially them being 
so close." 

Aki, who holds a degree in 
zoology and microbiology, be
gan his Health Department ca- · 
reer in the mosquito control 
branch. 

"That was the entry level at 
that time, everybody started out 
in mosquito control," he said, 
laughing. 

Aki became head of the Pol
lution Investigation Enforcement 
Branch in 1974 and, when that 
agency split in half in 1989, he 
took over the Clean Air 
Division. 
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Well gas level may 
have gone higher 
By Rod Thompson 
Big Island correspondent 

HILO - Residents near Puna Geothermal Ven
ture may have been exposed to much higher levels 
of hydrogen sulfide gas on Feb. 8 than previously 
reported, according to new information from the 
state Department of Health. 

The information was released by the Big Island 
Rainforest Action Group, which opposes geother· 
mal development. Jim Albertini, a group spokes
man, accused the department of misleading the 
public in earlier statements. 

Puna Geothermal was cleaning debris from its 
KS-9 well on the morning of Feb. 8 when a device to 
control hydrogen sulfide failed. 

Near the well, 250,000 parts per billion of hydro
gen sulfide were measured. That is considered to be 
just short of a lethal level. Two workers were 
briefly overcome by the gas. 

In Lanipuna Gardens subdivision, a quarter-mile 
away, the Health Department measured 672 parts 
per billion, considered to be a serious nuisance. 

That number was misleading, Albertini said. 
A Health Department instrument actually 

"pegged the dial" at 672 parts per billion for nine 
minutes, he said. 

"During that time of 'off-the-scale' readings, the 
level of hydrogen sulfide poison ga5 exceeded the 
capability of the monitor to register it," he said. 

Health spokeswoman Jennifer Castleberry con· 
firmed that the 672 reading was unreliable. 

The instrument was set to read from zero to 500 
parts per billion, she said. The instrument could 
read higher than that, but there is no way of 
knowing if the reading is accurate, she said The gas 
levels may have been higher or they may have held 
steady at 672 for nine minutes, she said. 

A higher reading in the community would help 
explain the numerous health complaints from 
residents at the time, Albertini said. 

A computer study, of Puna Geothermal's 1991 
31-hour blowout showed that gas levels in small 
areas of Lanipuna were probably 10 times higher 

·than measured; · 
Albertini also complained that the Health Depart

ment instruments are set up to send data to Puna 
Geothermal, not to the department. 

The department is trying to get around that by 
getting an agreement from the company to allow a 
department observer on company grounds at cru
cial times, Castleberry said. 

The attorney general's office is still reviewing an 
expected fine against Puna Geothermal for the 
Feb. 8 gas release, Castleberry said. 

That could be up to $25,000. 

·Hawaii Tribune - Herald, Sunday, March ?, 1993 

What to do with PGV 
The question is what to do with the Pohoiki 

geothermal project. Ormat has essentially made 
the same mistake here that they did at Steamboat, 
Nev. They designed and built a power plant based 
on uniformed assumptions concerning the availa
bility of fresh water. Not being able to get enough 
cold water in the desert meant rebuilding the 
entire cooling side at the Steamboat operation, 
changing from water condensers to fm tube blow
ers. Now they have built a power plant in a rain 
forest with fm tube blowers when they should be 
using water condensers. Sooner than they planned 
there will be leaks in all those miles of fm tubes 
because sheet metal never lasts very long in a 
rain forest, especially when sulfuric acid forms on 
wet metal every time sulfur gasses come in con
tact with it. Water condensers don't make any 
noise and won't rust. 

The answer is to re-configure the power plant 
plumbing to 100 percent organic binary using 
Down Hole Heat Exchangers and water con
densers fed by fresh water wells plumping from 
perched aquifers, dikes and tubes. 

The warm condenser outflow can be sent to 
agriculture/aqua culture parks arid tied into the 
public water system. By. the time the water 
reaches Hila it will be cold again. And only by 
using Down Hole Heat Exchangers can a long 
term steady state heat flow be achieved that 
eliminates the need to keep drilling new wells and 
exposing dangerous gasses. 

I have already begun the search for mauka 
waters. 

Forrest King 
Hila 

• I 
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PGV: Opp.onents-ask for a criminal charge 
From Page 1 

plastic, metallic smell," Barber 
said. 

The 54-year-old Puna resident 
said he has been seeing doctors 
and a psychiatrist since the inci
dent. "There's a constant ringing 
in my ears, I can't sleep at 
night, I live in fear of my life." 

Correia said this morning an 
investigation has begun but em
phasized that no decision has 
been made about actually filing 
charges. 

"We're at a real preliminary 
stage right now. A case number 
hasn't even been initiated," he 
said. "We need to verify and 
then investigate some of the in
formation they furnished us to 
determine if there is sufficient 
evidence to file charges." 
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Correia said what needs to be 
determined is intent. Charges 
could be filed if there's strong 
evidence that PGV officials 
knew they would exceed allow
able H2S levels when they 
opened up the we!l, or purposely 
left the well· uncapped after they 
realized the extent of the 
emissions. 

"Criminal intent is what we 
have to prove to get prosecu
tion," he said. 

No time has been set for. mak
ing a decision, Correia said. 
Neither PGV nor the Health De
partment, which has indicated it 
would fine the operator for the 
violation, have been contacted in 
connection with' the 
investigation. 

Correia said he's also sug-

gested to the geothermal oppo
nents·. that they contact the fed
eral Environmental Protection 
Administration about possible 
environmental law violations. 

First-degree reckless endan
gering, according· to Hawaii Re
vised Statutes, js defined as ac
tion which "recklessly places 
another person in danger of 
death or serious bodily injury," 
Correia said. A conviction car
ries a maximum penalty of fhre 
years. imprisonment and a 
$5,000 fine. · 

Carreira said prosecutors have 
begun assisting police in the in
vestigation, but wouldn't have 
anything official to do with the 
case unless charges are filed. 

She said it is possible that re
ckless endangering could be 

charged. Besides charging that 
PGV officials knowingly re
leased illegal levels of H2S, op
ponents alleged that PGV ini
tially gave misleading informa
tion to government officials 
about the levels, she said. 

"It could be a combination of 
those things that could make it 
reckless endangering," she said. 
"We haven't determined that yet. 
We only know what Mr. Barber 
and other residents are telling 
us." 

She acknowledged that the is
land's legal enforcement com
munity is getting into new 
territory. 

"We're still trying· to educate 
ourselves on the whole geother
mal issue," Carreira said. 
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Texas crew here to plug Puna wells -
' • 

By Hugh Clark 
Advertiser Dig Island Bureau 

. The specialists will bleed ressure from The energy, expPr.ted to be 10 megat 
the wells, then fill them wit~ concrete. watts or more toward the 25-megawatt 

The reason ~una Geo is bringing in the .. agreement, is to come from Kapoh<i-
POHOIKI, Hawaii - A crew of special- outside crew is because __ of. its expertise State-9 well that has been finished bu( 

ists from Texas has arrived here, hired and the desire to fill in the holes quickly, still needs to be cleaned out after aJl 
by Puna Geothermal Venture to plug four Morris said. , aborted effort on Feb. 8 that has led to 
abandoned wells, officials said ycste~day. . He said the decision to abandon the criminal complaints. l 

The rocess know aB •snuhbtng· • will . wells was made a long time ago ·and· the Morris yesterday declh!Cd to commenr 
be nJu t d ' v T ;; a 'd timetable was determmed by Puna Geo- on the complaints, pendmg before police 

co c e . by se en exas 11 .n geo- thermal and was not prompted by any in Puna and the Big Island prosecutor's 
t~crmal specialists flown to the Big Island pressing safety concern. office, that hydrogen sulfide emissions ex• 
I s~ week to plug Kapoho State wells 1• 2, Morris continued to assert that he ex- ceeded public-health standards. :; 
7 a d 8. pects his company will be deliverin!)' pow- Meanwhile, the company announce<\; 

er to. Hawaii Electric Light Co. by the yesterday that the second productiollj• 
end of this month after a 18-montl! delay well, Kapoho State-10, has been drilled tQ'; 

No schedule was announced; Steve Mor
ris, vice president of Puna Geothermal 
Venture, only said it would begin soon. in meeting its contracted schedule. 2,050 feet. 1: 

' .. 
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HIGA to Intervene In geo suit 
State First Circuit Court Judge Patrick K.S.L. Yim has 

gianted the Hawaii Island Geothermal Alliance's request to 
intervene in a lawsuit aimed at shutting down all geothermal 
energy development on the Big Island. 

The suit was filed by the Sierra Club Legal Defense Fund, 
Pele Defense Fund, Big Island Rainforest Action Group and a 
host of other environmental organizations opposed to geother
mal development in Puna. It was brought against the state in 
connection with its original plan which included shipping 
geothermal energy from the Big Island to Oahu via under
ground cable, which has since been scuttled. 

"We are pleased the court saw fit to permit our grassroots 
organization to be heard," said HIGA chair June Curtiss. 
"HIGA represents the views of many residents of the Puna 
District where geothermal is being developed, plus native Ha
waiians, small and large businesses and members of most Big 
Island labor unions. This is the first time HIGA has become 
involved in the legal process. We are gratified the court rec
ognizes that people who desperately need reliable, clean and 
affordable energy should be able to fight what we believe to 
be a frivolous, delaying lawsuit to kill geothermal on our 
island." 

Listed as co-intervenor is the Mountain States Legal. Found
ation, co-founded by former Interior Secretary James Watt. 
The Denver-based non-profit organization says its "dedicated 
to individual liberty, the right to own and use property, lim
ited government and the free enterprise system." 

W"* BawaUiToday, Fr14a1, ~·I,•UU-

HIGA granted intervention 
A state judge baa gral)ted the Hawaii Island Geothermal Alliance 

permission to intervene in a lawsuit seeking an end to local geother
mal development, according to the pro-geothermal group. 

Circuit Court Judge Patrick Yim overruled objections raised by the 
Sierra Club Legal Defense Fund and the Pele Defense Fund, accord
ing to HIGA officials. · 

"This is the f'mt time HIGA has become involved in the legal pro
cess," said HIGA Chairwoman June Curtiss. "We are gratified the 
court recognizes thaf people who desperately need reliable, clean and 
affordable energy should be able to fight what we believe to be a fri
volous, delaying lawsuit to kill geothermal on our island." 

The group, which supports "carefully managed geothermal power 
production for use on the Big Island," filed the motion seeking in
tervenor status last month, Curtiss said. 

A "majority of Big Islanders want to see geothermal brought on 
line" to 11 put and end to our island's criticaYpower shortage," Curtiss 
said in a prepared release issued Thursday. 

"We are offended by the Sierra Club's irresponsible charge in court 
documents that HIGA's involvement will make it a circus,"' she said. 
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Kubota denies geo firm's request 
Circuit Judge Ernest Kubota has turned down a request by 

True/Mid-Pacific Geothermal and Campbell Estate to dismiss 
a lawsuit brought against them by the Pele Defense Fund. 

The native Hawaiian group is challenging energy develop
ment in the Wao Kele • 0 Puna forest near Pahoa. 

Kubota initially denied the la)oVSUit, but it was returned to 
the lower court by the Hawaii Supreme Court last year. The 
high court said the nature and extent of native Hawaiian 
hunting and gathering rights should be determined under the 
state Constitution. 

The two defendants argued that the case was moot because 
they had never denied access to undeveloped parts of the 
forests. 

Kubota is scheduled to leave the bench soon, and so will 
not preside over the trial tentatively set for mid-July. He re
tired in December, but continued to work pending the ap
proval of his successor. Judge Riki May Amana was con
firmed for the job by the state Senate on Tuesday. 

-By AP, T·H staff 

Geothermal lawsuit to stand 
mLO (AP) - Circuit Judge Ernest Kubota has turned down a re

quest by True/Mid-Pacific Geothermal and Campbell Estate to dis
miss a lawsuit brought against them by the Pele Defense Fund. 

Tbe native Hawaiian group is challenging energy development in 
the W ao Kele 0 Puna forest near Pahoa. 

Kubota initially denied the lawsuit, but it wss returned to the lower 
court by the Hawaii Supreme Court !sst year. Tbe high court said the 
nature and extent of native Hawaiian hunting and gathering rights 
should be determined under the state Constitution. 

The two defendants argued that the case was moot because they 
had never denied access to undeveloped parts of the forests. 

POHOIKI. Hawaii (AP) - Puna 
Geotbcrmal VCDiliR bas flown in a 
team of seven Texas specialists to 
plug four abandoned wells, but the 
company said the move was not 
promp!ed by any safety concerns. 

The experts wen: brought in last 
week because they can get the job 
done quickly, PVG Vice President 
Steve Morris said Thursday. He did 
not announce a limetable for the 
worlc, but said only that it would be
gin soon. 

The four wells, Kapoho State- I, 
KS-2, KS-7 and KS-41, will be 
drained of p-essure and then filled 
with concrete in the p-ocedure called 
~·snubbing." 

The geothermal p-oject has en
countered numerous delays and safe
ty concerns and has yet to supply 
regular power under contract to 
Hawaiian Electric Light Co. 



State eyi'i'"i1eW geo rules 
D Nuisance can't 
be avoided, state 
DOH acknowldeges 

By Gordon Y.K. Pang 
T~bune-Herald 

The state Health Department 
is outlining a new set of condi
tions for Puna Geothermal Ven
ture's 25-megawalt project 
which acknowledges that it can
not guarantee no hydrogen sul
fide "nuisance" from operations. 

But PGV should give ample 
time for area residents to relo
cate during episodes when the 
likelihood of elevated H2S 
levels are the highest, and then 
pay for that relocation, Deputy 
Health Director ·Bruce Anderson 
said this morning. 

The new set of conditions is 
eXpected to be issued to PGV 
next week. Both Anderson and 
PGV project manager Steve 
Morris estimated that start-up of 
general operations should begin 
in two to three weeks. 

PGV wa• conducting a cl~• 

out of its KS-9 on Feb.' 8 when 
the Health Department shut the 
procedure down after detection 
that H2S levels .were exceeding 
the permitted 25 parts· per bil
lion hourly average. 

The Health Department is ex
pected to fine PGV for the vio
lation. The maximum fine is 
$25,000 a day. 

"We recognize it's practically 
impossible to guarantee that 
there are not going to be re
leases during these types of ac
tivities which will cause lin odor 
il\iJlAce," Anderson said. 

not usmg his safety. equipment to assist state regulators in re
properly. viewing the technical aspects of 

The Health Department has the design, construction and op
also asked the federal Occupa- eration of the power plant." 
tiona! Safety and Health Admi- • An amendment to PGV's 
nistration to review the situation permits requiring the company 
as well. to noiify the Health Department 

Anderson said a meeting is to immediately If concentrations 
be held this afternoon to discuss exceed 25 ppb or 10 ppb on an 
the conditions being proposed hourly average. 

However, he said, "we don't 
expect release's to pose a threat 
to the' public health or environ
ment. It does pose a nuisance, 
and in recognition of that fact, 
we want to assure those who 
want to leave can leave." 

He added: "I can say with a 
great deal of assurance that any 
release from the facility, even 
the most catastrophic releases, 
ue not going to pose a life
threatening situation to anyone 
in the community." 

Anderson acknowledged, 
however,. "that doesn't Include 

to those within 3,500 feet "who 
can be reached," and issuance of 
a press release describing 
planned activities. A Health De
partment staff person will be on 
site during such activities. 

Anderson said PGV officials 
have Indicated they will need to 
continue cleanout of KS-9 be
fore operating the plant. 

allowing PGV to continue 
operations. 

Among the other conditions, 
according to Anderson: 
• Modification of abatement 

procedures to improve the mix
ing of chemicals in the process. 
"Expert consultants will be hired 

PGV will neither be allowed 
• Additional notification re- to continue its clean-out nor be 

quirements before a cleanout or issued an operating permit for 
plant start-up including news- the power plant until it agrees to 
paper publication 24 hours in the conditions, Anderson said. 
advance, letters to those living Meanwhile, Morris said yes
within 3,500. feet 24 hours in ' terday piping from the KS-9 
advance, telephone ttotificatiOII well to the power plant should 

workers who might get exposed 
to higher concentrations around 
the well head." 

Two PGV workers s, :ed 
symptoms associated with ele
vated levels of H2S, as did a 
number of Puna police officers 
also at the site. 

Anderson said people working 
near the well head should be 
better prepared to deal with ele
vated levels and believes the · 
pGV worker most affected was 

SeaGEO, 
Page 12 

be done by the time it expects 
to go on-line early next month. 

Morris insisted that h9":11g 
the cleanout lAst month ht )I 
significantly delayed POv's 
start-up schedule. The piping 
was not expected to be complete. 
until ~ end of March anyway, 
he said. 

He added that the KS-10 pro
duction well has been drilled to 
depth of 3,100 feet and will 
likely need to be drilled another 
1,400 feet or so. That well is 
expected to be ready for opera
lions in six to eight weeks, be 
said. 
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Cover photo: Aerial view of The Geysers Geothermal field in 1975. 
Such photographs are used to help select well sites at the field. 
Article on page 6. 

Photo courtesy of the U. S. Bureau of Land Management. 
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Cancellation Notice 

We are required by the California Gov
ernment Code (Section 14911) to update 
our mailing list annually. IF YOU DO 
NOT WANT TOCONTINUE RECEIV
ING THIS REPORT, please return this 
cancellation notice to us within 30 days. 
(Please place your mailing label on this 
sheet.) 

Mail to: 

Shirley Valine 
California Division of Oil & Gas 
Geothermal Unit, MS21 
801 K Street, 20th Floor 
Sacramento, CA 95814-3530 

Mailing label number 
Name 
Address 

( 
' 

The Geothermal Hot Line is a biannual publication of the 
Division of Oil and Gas and subscriptions are free. To 
subscribe, send your name and address to the Division 
of Oil and Gas, Geothermal Unit, MS21, 801 K Street, 
20th Floor, Sacramento, CA 95814-3530. 

Susan F. Hodgson, Editor 
Mary C. Woods, Assistant Editor 

Richard Thomas and Elizabeth Johnson, 
Editorial Board 

Robert Johnson, Rita Kassebaum, Typists 
Shirley Valine, Barbara Baylard, and Cheryl Reed 

Additional Typing 
Jim Spriggs, Graphics 

Geothermal district offices: 

District Gl, MS21 
801 K Street, 20th Floor 
Sacramento, CA 95814 
Phone (916) 323-1788 

District G2 
485 Broadway, Suite B 
El Centro, CA 92243 
Phone (619) 353-9900 

District G3 
50 D Street, Room 300 
Santa Rosa, CA 95404 
Phone (707) 576-2385 576-2386 

DIVISION OF OIL AND GAS 

Date Notice 
Received 

06/10/92 

06/10/92 

09/29/92 

03/02/92 

n~ 
\'LJ 

07/29/92 

04/07/92 

0 
Operator & Well 
Name&No. API No. Sec. T. R. 

"HGU" 252 025-01223 3316S 14E 

"HGU" 253 025-91224 3316S 14E 

VULCAN POWER COMPANY 
111W" 8 

ELMER, JOHN 
"Elmer" 1 

DISTRICTG3 

025-91227 3411S 13E 

RIVERSIDE COUNTY 

065-90170 33 2S 5E 

LAKE COUNTY 

SANTA ROSA GEOTHERMAL CO. 
"Davies St 5206" 4 033-90734 36 liN 8W 

SONOMA COUNTY 

GEOTHERMAL ENERGY PARTNERS, LTD. 
"Aidlin" 9 097-90825 4 liN 9W 

GEOTHERMAL HOT LINE 92 83621 

() 

Location & Elevation 

Fr NW cor 518m S, 
305m E, El -3m GR 

Fr SW cor 381m N, 
260m E, El -3m GR 

Fr NW cor 79m S, 
762m E, El -68m GR 

Fr SW cor 10m N, 
5m E, El 366m GR 

Fr NW cor 1,062m S, 
470m E, El 594m KB 

Fr SEcor 1,114m N, 
1,433m W, El 382m GR 

TR02(12-92~P-21C) 67 
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Date Notice Operator & Well 
Received Name&No. API No. Sec. T. R. Location & Elevation 

CONTENTS 

~ DISTRICTG2 

IMPERIAL COUNTY 

1 California 
-

23 Other Western States 

RED HILL GEOTHERMAL, INC. 25 Worldwide 
03/04/92 uElmore" 15 025-91205 2611S 13E Fr SW cor 752m N, 

88m E, El -69m GR 40 Development 
Our new address. Page 1. 

FISH PRODUCERS 
04/16/92 "Ray" 1 025-91206 1211S 14E Fr NW cor 388m S, 

649m E, El-12m GR 
49 Technology Transfer 

RED HILL GEOTHERMAL, INC. 65 California Wells 
05/15/92 "PR" 1 025-91207 412S 13E Fr NE cor 704m S, 

56m W, El -66m GR 

HEBER FIELD COMPANY 
06/10/92 "HGU" 201 025-91211 32 16S 14E Fr NE cor 30m S, 

"A Trip to the California Geysers." Page 8. 

366m W, El-3m GR 

06/10/92 "HGU" 202 025-91212 33 16S 14E Fr NW cor 30m S, 
46m E, El -3m GR 

06/10/92 "HGU" 203 025-91213 32 16S 14E Fr NE cor 427m S, 
975m W, El-3m GR 

06/10/92 "HGU" 204 025-91214 3216S 14E Fr NE cor 366m S, 
579m W, El -3m GR 

Imperial Valley low-temperature fluids. Page 18. 

06/10/92 "HGU" 205 025-91215 32 16S 14E Fr NE cor 823m S, 
975m W, El-3m GR 

06/10/92 "HGU" 206 025-91216 3216S 14E Fr NE cor 914m S, 
518m W, El-3m GR 

06/10/92 "HGU" 207 025-91217 3216S 14E Fr NE cor 762m S, 
152m W, El-3m GR 

06/10/92 "HGU" 208 025-91218 3216S 14E Fr NE cor 1,250m S, 
975m W, El-3m GR Indonesian geothermal development. Page 34. 

06/10/92 "HGU" 209 025-91219 32 16S 14E Fr SEcor 396m N, 
488m W, El-3m GR 

06/10/92 "HGU" 210 025-91220 32 16S 14E Fr SE cor 30m N, 
' 488m W, El-3m GR 

06/10/92 "HGU" 211 025-91221 3216S 14E Fr SE cor 30m N, 
30m W, El-3m GR 

06/10/92 "HGU" 251 025-91222 3316S 14E Fr NW cor 91m S, 
671m E, El-3m GR 

USAID Development Fund. Page 47. 

66 DIVISION OF OIL AND GAS GEOTHERMAL HOT LINE Iii 
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Granitoid Rocks presents to petrology students and 
earth scientists the principal tools for unravelling the 
petrogenetic history of a granitoid body - field rela
tions, mineralogy, petrology, geochemistry, 
geochronolgy, and experimental petrology. The book 
concludes with a chapter on future directions for re
search in the petrogenesis of granitoid rocks. 

Volcanology and geothermal energy, Los Alamos 
Series in Basic Applied Sciences, Vol.12. By Kenneth 
Wohletz and Grant Heiken. 1992. $65.00, hard cover. 
450 p., 241 figures, and 43 tables. Published by and 
available from the University of California Press, 2120 
Berkeley Way, Berkeley, CA 94720. Phone (510) 642-
1144. 

Advances in volcanology from several decades are 
reviewed by the authors, who believe that understand
ing volcanic systems helps to understand geothermal 
systems. Information from volcanological literature is 
combined in the book with the authors' research, 
which often has included geothermal exploration. The 

CALIFORNIA WELLS 

Division Well Data Available 

authors develop a quantitative approach towards study
ing volcanic fields. They believe the approach may be 
applied usefully to volcanic geothermal areas already 
studied. 

Chapters 1 to 3 review general volcanological prin
ciples and geothermal reservoirs and manifestations. 
The authors cite recent volcanological findings that 
emphasizetheimportanceofstudyingfragmentalprod
ucts of volcanoes (tephra). Chapters 4 to 7 discuss the 
main types of volcanic fields, including calderas, silicic 
domes, basaltic volcanoes, composite cones, geologi
cal structures, and models of origin. Very interesting 
case histories from geothermal fields throughout the 
world are included for each volcanic type. 

Seven appendices offer practical background material, 
including volcanic field and laboratory study tech
niques; rock classifica lion schemes and data; engineer
ing units and conversions with abbreviated steam
table data; a two-dimensional heat flow code for per
sonal computers; logging methods for cores and cut
tings; and an extensive glossary of volcanological terms. 

A computer-generated file of geothermal production and injection data for wells and records open to public 
inspection is available from the Division of Oil and Gas. All data are in metric units. The file may be purchased 
at cost from the Division of Oil and Gas in Sacramento. Be sure to use the new address, Division of Oil and Gas, 
M5 20,801 K5treet, 20th Floor, Sacramento, CA 95814-3530. The telephone number is unchanged: (916)445-9686. 

Drilling Permits for Geothermal Wells Approved January-September 1992 
by the Division of Oil and Gas 

Date Notice 
Received 

~ 
01/10/92 

07/03/92 

Operator & Well 
Name&No. 

DISTRICTGl 

API No. Sec. T. R. 

MONO COUNTY 

MAMMOTH-PACIFIC, L.P. 
"Casa Diablo" 28-34 051-90156 

"MP" 24E-32 051-90157 

34 35 28E 

32 35 28E 

GEOTHERMAL HOT LINE 

Location & Elevation 

Fr SW cor 46m N, 
350m E, El2179m GR 

Fr NW cor 823m S, 
274m E, El2228m GR 

65 
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Hot dry rock, proceedings of the International Hot 
Dry Rock Conference at the Camborne School of 
Mines in Redruth, Cornwall, United Kingdom, June 
1989. Edited by Roy Baria. 1990. 613 p. $140 (US). 
Published by Robertson Scientific Publications. Dis
tributed by James & James Science Publishers Ltd., 5 
Castle Road, London NW1 8PR, England. Phone ( +44) 
071 284 3833. Also available in North America from 
Books International, P.O. Box 605, Herndon, Virginia 
22070. Phone (703) 435-7064. 

The proceedings contain 50 papers presented by ex
perts from a wide range of countries on the subjects of 
hot dry rock environment, the current status of hot dry 
rock technology, resource economics, reservoir cre
ation, and reservoir development. 

New Geopressured Publications 

Geopressured-geothermal energy, the untapped re
source. JNDW-202-92. 1992. 11 p. Free. 

Geopressured-geothermal habitat report. 1992. 200 
p. Free. 

The publications are available from Dr. Jane Negus-de 
Wys. INEL, P.O. Box 1625, MS 3526, Idaho Falls, ID 
83415. Phone (208) 526-1744. 

The publications are good sources for information on 
geopressured, geothermal resource development, in
cluding thermal-enhanced oil recovery and direct uses 
of geothermal energy. The information on geopres
sured habitat offers an interesting description of the 
nature of geopressured resources--the causes, the hy
drocarbons involved, the pressures, the total energy 
and energy forms, the geographical locations, and 
seals. 

Whistle, a nearly dormant geyser in Upper Geyser 
Basin, Yellowstone National Park, Wyoming: the 
first geyser to be studied by research drilling. USGS 
BulL 1967. By Donald E. White. 1991. 13 pages. $3.50. 
Published by and available from the Books and Open
File Reports Section, USGS, Federal Center, Box 25425, 
Denver, CO 80225. 

Whistle Geyser is the first geyser proven to depend on 
supplies of deep, overpressured water from a much 
more extensive system than can be demonstrated from 
surface measurements in the geyser tube; the depen
dence also proves the existence of a continuous, up
ward supply of water, though not at a constant rate. 
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"Deep-sea geysers of the Atlantic." By Peter A. Rona. 
October 1992 issue of National Geographic. Available 
from the National Geographic Society, 17th and M 
Streets, NW, Washington, D.C. 20036. 

In the article, the author describes his dive in a sub
mersible to a valley in the Mid-Atlantic Ridge, 1,800 
miles east of Miami, Florida. While stopped here in the 
middle of a large geyser field, the craft was enveloped 
by 650"Fwater from an erupting geyser. Dr. Rona first 
discovered the geyser field, which he calls an "astro
dome-sized mound with jetting geysers," in 1985. 

Fireunderthesea. By Joseph Cone. 228p. $25.00hard 
cover. Published by and available from William Mor
row and Co., 1350 Avenue of the Americas, NY, NY 
10019. 

Seafloor hot springs, first discovered in 1977, are the 
focus of this book. The writer concentrates on work 
conducted at seafloor springs along the northwestern 
coast of the United States. 

Hydrothermal systems of the Cascade Range, north
central Oregon, OF 91-0069. By S. E. Ingebritsen, R. H. 
Mariner, and D. R. Sherrod. 1991. 217 p., 2 over-sized 
sheets, scale 1:500,000. Microfiche $5.50; paper copy 
$37.25. Available from USGS Book and Open-File 
Report Sales, Box 25425, Denver, Colorado 80225. 
Phone (303) 236-7476. 

Histoire geothermique et diagenese organique. 1985. 
345 p. 199 figures. Price: 370ff. English figure captions 
and chapter abstracts. A second edition, in English, 
was published in 1988. Thepriceis370ff paperback and 
630ffhardback. It is distributed worldwide by Reidel, 
Dordrecht, and by Elf Aquitaine in French speaking 
countries. Both editions are published by and available 
from Elf Aquitaine Edition, F-31360 Boussens, France. 
Orders from individuals should be prepaid and can be 
paid by US bank check. 

The book describes a microscopic study of organic 
matter, its thermal evolution, and its application to the 
knowledge of the geothermal history of sedimentary 
basins. The geothermal history is responsible for 
hydrocarbon genesis and migration, but has also be
come a key for geodynamic investigation. 

Granitoid Rocks. 1992. By D. B. Clarke. $49.95. 
Published by and available from Routledge, Chapman 
& Hall, 29 West 35th Street, New York, New York 
10001. Phone (212) 244-3336. 

DIVISION OF OIL AND GAS 
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California Activity in 1991 
By law, the Department of Conservation, Division of Oil 
and Gas publishes annual geothermal statistics for the 
State of California. The following material describes 1991 
activities. 

During 1991, the Geothermal Section of the California 
Department of Conservation, Division of Oil and Gas, 
received and permitted 19 proposals to drill, 53 to re
work, and 17 to plug and abandon geothermal wells on 
state and private lands, the same total number of notices 
as in 1990. Eight geothermal production wells were 
completed on nonfederallands in 1991, compared with 
10 wells in 1990. The number of well- and lease-inspec
tions increased from 2,543 in 1990 to 2,826 in 1991. 

New-well drilling continued to be slow at The Geysers 
Geothermal field, as new wells have failed to increase 
significantly the field's overall production. Moderate 
activity occurred during the year at the Salton Sea Geo-

BLM Geothermal Summary 
In 1991, about 949 megawatts of electricity equaled the 
installed capacity of geothermal electrical production 
from lands leased from the U.S. Bureau of Land Manage
ment (BLM) in California. The amount was about 91 
percent of the installed capacity of the nation's federal 
geothermal production, and earned $15.4 million in fed
eral rents and royalties. Fifty percent of the amount is 
paid to the treasury of the State of California. 

At the East Mesa geothermal area in the Imperial Valley, 
six power plants produced 123 megawatts of electricity. 
To the north near Mammoth Lakes, Pacific Energy's 
PLES I Power Plant, a IS-megawatt facility, began com
mercial operation in December 1990. The BLM is moni
toring the well field and springs surrounding the power 
plant to ensure plant operation won't affect other area 
water users. 

At The Geysers Geothermal field in Northern California, 

GEOTHERMAL HOT LINE 1 
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thermal field in the Imperial Valley. 

Low-temperature geothermal exploration and develop
ment were also slow in 1991. Once again, Geothermal 
Grant and Loan Program managed by the California 
Energy Commission provided most state-financed ex
penditures earmarked for such activities. 

In 1991, the Geothermal Section's CEQA Unit received 
three applications for exploratory projects: one in the 
City ofTwentynine Palms, one in theCityofLoma Linda, 
and one in Mammoth Lakes. Notices of Exemption were 
granted for all three projects, which will be undertaken 
to evaluate geothermal reservoirs in these respective 
areas. Two such applications were received in 1990. 

Additional information is in the 77th Annual Report of the 
State Oil and Gas Supervisor, available free of charge from 
the Division of Oil and Gas in Sacramento. 

the BLM works with federal and state agencies and 
private companies to extend the life of the reservoir. Both 
the selective injection study initiated on federal leases last 
year, and the operation of power plants at varying power 
levels continue to show promise in reducing the overall 
pressure decline in portions of the reservoir. 

Interest continues to be expressed by the geothermal 
industry to explore federal lands within the Randsburg 
Known Geothermal Resource Area in the California desert. 
As with Glass Mountain, sensitive wildlife issues, in this 
case involving the threatened desert tortoise, must be 
resolved before the BLM will be able to offer any lands 
under a competitive sale. 

Reprinted from Public Lands in California, the 1991 Annual 
Report of the Bureau of Land Management. 
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New Reservoir Assessment 
A new assessment of long-term electrical generating 
capacity for liquid-dominated geothermal reservoirs 
in most California Known Geothermal Resource Areas 
(KGRA's) was published in 1991. (The Lassen KGRA 
was not included because much of it is in a national 
park.) The study was carried out by Ebasco Services 
under a contract with the California Energy Commis
sion. The study is especially interesting because the 
most recently published data of this nature were calcu
lated in the mid-1970s by the U.S. Geological Survey. 
These were printed in USGS Circular 790. 

Ebasco conducted no field investigations for the study. 
The limit on the amount of proprietary data made 

( 
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available to the company affected, writes Ebasco, the 
"accuracy and reliability" of the report. With these 
caveats in mind, Ebasco found that since the USGS 
study, " ... about13 years of exploration and production 
data have been acquired." From the updated data, the 
company estimated a 59 percent drop from USGS 
estimates in the potential electrical-generation capac
ity of liquid-dominated geothermal reservoirs in and 
adjacent to California. In potential megawatts, the fall 
is from 11,084 to 4,563. 

The Ebasco findings are summarized in this table. All 
information is reprinted with permission of Ebasco 
and the California Energy Commission. 

Summary of selected liquid-dominated geothermal reservoirs associated with KGRA 'sin California. (ND =no data) 

I I I I I 1 Calculated I Ellimated 1 I 
I TEMPERATURE Volume 1 Thermal I Walqr Work I Proven 1 Probablu I Potential 1 Polantial I USGS I 

No KGRA I mm moo~n '"" m&an I Energy I Frgl Ava!lablo I Capaelly 1 Capacity I Capaelly I C•pacHy 1 aslimale I ~ 

1 (deg C) (dog C) (deg C) (km"J) I (10"18 J) I (10"18J) j(MW&30Yf) j(MWe30yr) (MWe30yr) I {MWe30YJ) 1 (MWe30yr) Ctlanga 

1 6odra I " " "' "I 3.50 I 0.031 0.11 I o I 0 "I 0 

2 Brawley I no "' "0 "I 16.84 1 0 065 1 09 I "I 2M 4tl3 I '" , .. -28% 

3 Calistoga I "' , .. '" 2 I o 68 I 0 044 o 03 I o I 0 "I 0 

4 Coso Hol Sprmga I '"' no "' "I 16 25 1 0 06267 1.02 I 240 1 "0 "' I "' '"' -34% 

5 Dunes I "' '" HO ' I 1 72 1 0.0385 o.o1 I o I 0 "I 0 

6 East Brawley I 200 20< 200 5 I 2 55 I 0.0533 0.14 I o I .. 511 51 

7 East Mella I "' "' "2 "I 12_56 1 "o.04783 ooo I '" I 200 254 I 25< "0 -29% 

8 Glamis I "' '" "' " I 0.80 I 0.031 o_o3 1 o I 0 "I 0 

9 Glass MI./Medicin11Lake I ND 250 ND 150 1 95.11 1 0.065 6.19 I ND I '"' 21116 1 '"' 10 Heber I '" '" '" "I 6 12 1 0 05083 o 34 1 "I " 144 1 , .. '"' -78'1t 
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Unocal Reorganizes 
On July 8, 1992, Unocal Corporation announced a 
major reorganization of its operating business units as 
part of the company-wide restructuring program an
nounced in April. The company also announced other 
steps it proposes to take to accelerate its program of 
reducing debt by $1.5 billion over the next 5 years and 
increasing cash flow. 

The reorganization consolidates the company's oper
ating divisions into two main units, the Energy Re
sources Division, which encompasses Unocal's up
stream activities, and the Petroleum Products & Chemi
cals Division, which consolidates the refining, market
ing, and chemicals business segments. 

With this restructuring, the company will eliminate 
about 1,100 positions and implement other significant 
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I 630 6 1 19-48.5 I 6553 1 4563 I 11084 1 --
expense reductions in 1992. Earlier, Unocal projected 
that employee reductions would range between 800 
and 1,200. The company anticipates the expense and 
work force reductions will increase after-tax cash flow 
by $200 million a year, beginning in 1993. 

With the reorganization of its operating units, the 
company will eliminate450 positions in petroleum and 
geothermal energy exploration and production, 400 in 
downstream operations, and another 250 in corporate 
staff and research groups. 

The new Energy Resources Division will combine three 
existing divisions-- International Oil and Gas, North 
American Oil and Gas, and Geothermal-- and elimi
nate or downsize the seven regional structures in 
North America. 
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Polish Geothermal Periodical 

Technika Poszukiwa Geologicznych, Geosynoptyka 
I Geotermia (Exploration Technology, Geosynoptics 
and Geothermal Energy). Published bimonthly. Sub
scription to English or Polish editions is U.S. $60.00 a 
year or $10.00 an issue plus $9.00 a year for postage and 
handling in Europe or $15.00 in overseas areas. Sub
scription requests should be accompanied by check or 
money transfer order to the Bank Przemyslowo
Handlowy, IV /0 Krakow, Ace. No. 32345-2899. Pub
lished by and available from the Mineral and Energy 
Economy Research Center, Polish Academy of Sci
ences, J. Wybickiego 7, 31-261 Krakow, Poland. 

The bulletin, published for30years, presents papers on 
prospecting and exploring for liquid and solid mineral 
deposits; forecasting and planning exploration; tech
niques and technology of exploration; technological 
and economic criteria for prospecting, exploring for, 
and recovering liquid minerals; mining opera lions and 
recovery of minerals; and progress in science and 
technology to hasten development in exploration and 
mining. 

Geothermics, international journal of geothermal 
research and its applications. $409 a year. Free sample 
copies available. Published by and available from 
Pergamon Press, Headington Hill Hall, Oxford OX3 
OBW, UK. 

Private sector electricity in developing countries: 
supply and demand. By Jack D. Glen. 1992. $6.95. 
Published by the International Finance Corporation. 
Available from The World Bank, Room T-8048, Wash
ington, D.C. 20433. 

Small geothermal resources: a guide to development 
and utilization. Edited by Mary H. Dickson and Mario 
Fanelli. 1992. Published by the International Institute 
for Geothermal Research, International School of 
Geothermics, Pisa, Italy, in collaboration with The 
UNIT AR/UNDP Centre on Small Energy Resources. 
$30.00. In English. Available from UNITAR/UNDP 
Centre on Small Energy Resources, Via del Corso, 303 
Rome 00186, Italy. 

The guidebook helps policy-makers to make the most 
appropriate choices at the various stages of a geother
mal program and to avoid potential project pitfalls. It 
covers all aspects of geothermal energy exploration 
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and development, and is addressed to a wide audience 
who may be involved directly in planning, assessing, 
financing, and/ or developing geothermal projects. 

The guidebook includes general information on geo
thermal resources and geothermal energy. It reviews 
the steps needed to assess geothermal potential and to 
plan a geothermal project. It illustrates the ways 
geothermal energy is cost-effective, and presents data 
and methodologies for evaluating its competitiveness 
with other energy sources. Particular attention is paid 
to the financial aspects and to data on the approximate 
cost of each phase of a geothermal project. 

Cogeneration & resource recovery magazine. Bi
monthly. $225 a year. Available from Cogeneration 
and Small Power Magazine, P.O. Box 26253, Crystal 
City, Arlington, VA 22215. Phone (703) 418-0286. 

The magazine includes an array of issues related to 
energy production. The September /October 1991 edi
tion featured geothermal energy and an article titled 
"FERC's Approach to Market-Based Pricing." 

Heat pump manual. 1989 edition. By the National 
Rural Electric Cooperative Association. 116 p. $20; 
order item 81-9. Available from NRECA Energy Re
search Publications, 1800MassachusettsAvenue,N.W., 
LL 102B, Washington, DC 20036. Phone (202) 857-4845. 

The volume describes electric heat-pump equipment 
and systems, and identifies the range of available 
technology, including earth-coupled and water-source 
heat pumps. This is an excellent introductory text to 
the types of heat-pump systems, their energy-use char
acteristics, and to pump-ins lallation maintenance prac
tices. 

Geothermal direct use engineering and design guide
book. Second edition. 1992. 445p. $25hardcover,$20 
soft cover; foreign orders add $3.00 for surface mail or 
$15 for airmail. Published by and available from The 
Ceo-Heat Center, Oregon Institute ofTechnology, Kla
math Falls, Oregon 97601-8801. 

The publication, prepared by OIT for the U.S. Dept. of 
Energy, includes technical information on low- and
moderate temperature (lOO"F to 300'F) geothermal 
development and equipment. Geothermal explora
tion, drilling, space heating and cooling, greenhouse 
heating, aquiculture, industrial processes, economics, 
regulations, and the environment are included. 
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In the United States, contact: 

Susan F. Hodgson, Division of Oil and Gas, MS 20 
801 K Street, 20th Floor, Sacramento, CA 95814-3530. 

David N. Anderson, Geothermal Resources Council, 
P.O. Box 1350, Davis, CA 95617. 

In Italy, contact Dr. P.O. Burgassi, ENEL/VDAG, 
Piazza Matteotti, 11, Centro Dimostrativo, 56041 
Castelnuovo di Val di Cecina (Pisa), Italy. 

The human-geothermal relationship in the Mediterra
nean and in Latin America has developed over thou
sands of years. The publication covers the relationship 
from the dawn of pre-history to the voyage of Colum
bus, citing original documents in six languages. The 
ancient texts and maps offer fascinating glimpses into 
our geothermal past. 

The juxtaposition of these original documents is unique, 
and bibliographical data for each entry are included in 
the volume. There is a brief description of the geother
mal elements found in the work, such as references to 
thermal localities, descriptions or citations of volcanic 
and geodynamic events, practical uses of natural heat, 
popular customs or beliefs, divinity cults, magical or 
ritual aspects, scientific or mythological interpreta
tions, and poetic images. The publication is a fascinat
ing, amazing document. 

• 
Baths and bathing in classical antiquity. By Fikret 
Yegiil. 1992. $65.00. 499 pages, hardback. Extensively 
illustrated with photographs and drawings. Published 
by and available from The MIT Press, 55 Hayward 
Street, Cambridge, MA 02142. 

The well written, very interesting, and thoroughly 
researched publication is an amazing review of the role 
of baths and bathing in classical antiquity. Many 
artificially heated baths were built, but "the original 
and overriding impetus for the artificial heating sys
tems of the early Roman baths came from the thermo
mineral establishments of Baiae and the Phlegraean 
Fields, (meaning, fields devoured by fire) a volcanic 
region north of the bay of Naples." Such naturally 
heated establishments are well described. The thermal 
waters were used for medicinal purposes from the 
earliest days of the republic. Their popularity influ
enced public taste, promoted the practice and enjoy
ment of bathing, and provided excellent technical 
models eventually imitated in constructing artificially 
heated baths. 
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Nothing, says the author, can give a better indication of 
the popularity of the thermal baths in antiquity than the 
hundreds of modern spas located over the same ther
mal sources throughout the Mediterranean and Eu
rope. 

One especially memorable thermal bath was described 
by Pliny the Elder. Pliny wrote that M. Crassus Frugi 
(probably a consul under Nero) owned an offshore 
bathing facility near the Phlegraean Fields. It was built 
in the sea, perhaps like an offshore oil-production 
platform, around or over a natural hot spring. The 
spring was emitted from the seabed and forced itself 
up through the surface in spectacular clouds of steam. 

The author, Dr. Yegiil, is an architect, Professor of The 
History of Architecture, and Chair of the Art History 
Department at the University of California at Santa 
Barbara. 

European directory of renewable energy suppliers 
and services 1992. 360 p., including 56 p. U.S. supple
ment. Free to buyers or servicers of renewable-energy 
equipment. Published by James & James (Science 
Publishers) Ltd. and the UniversityofWalesCollegeof 
Cardiff. Available from Edward Milford, European 
Directory of Renewable Energy Suppliers and Ser
vices, James & James (Science Publishers) Ltd., 5 Castle 
Road London NW1 8PR, England. Phone ( +44) 071284 
3833. 

The directory lists over2,000 companies and organiza
tions active in renewable energy. The directory also 
contains a wide range of articles about the renewable 
industry, a bibliography, data tables, energy distribu
tion maps, and other information of interest to people 
in this area. 

Geothermal energy in Europe, the Soultz Hot Dry 
Rock Project. Edited by J.C. Bresee. 1992. 309 p. 
$45.00. Published by and available from Gordon and 
Breach Science Publishers, PO Box 786 Cooper Station, 
NY, NY 10276. 

The publication contains the results of scientific re
search on geothermal energy conducted in the Alsace 
region of Eastern France by a team of French and 
German scientists and engineers. 
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Staff functions from the three existing divisions and 
some of the former regions will be consolidated. The 
total employee reduction for Energy Resources is more 
than 16 percent of the salaried work force. Executive 
level positions and total salaries will be reduced by 
more than 20 percent. 

The Energy Resources Division will be divided into 
four line groups, one of which will be geothermal 
resource and development and power generation. U. 
S. geothermal operations will be consolidated, with 
most personnel based in Santa Rosa, California. 

The company has identified and started the sales pro
cess of additional nonstrategic assets, which could 
generate at least $700 million in after-tax proceeds over 
the next 2 years. 

Sale Considered of Imperial Valley 
Geothermal Operations 

On August 19, 1992, Unocal Corporation announced it 
is considering the sale of its Imperial Valley, California, 
geothermal energy assets as part of a company-wide 
restructuring program announced earlier in the year. 

Unocal has significant geothermal interests in the 
Brawley, Holtville, Salton Sea, Truckhaven, and Wister 
areas. The company currently has geothermal opera
tions at the southern tip of the Salton Sea, including 
geothermal resource production facilities and three 
electrical generating plants with a nominal capacity of 
80 megawatts. 

"Geothermal is a profitable business for us, and we 

NORTHERNCAUFORNIA 

The Geysers Production 
As of mid-October 1991, 1,326 megawatts of electricity 
were being produced from The Geysers Geothermal 
field. Almost a year later, in mid-August 1992, 1,221 
megawatts were being produced . 

A table in the 77th Annual Report of the State Oil & Gas 
Supervisor, 1991, shows the amounts of gross steam 
produced from geothermal wells at The Geysers Geo
thermal field from 1968 to the present. Steam produc-

by Kenneth F. Stelling 
Geothermal District Engineer 
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expect to obtain a premium price for these assets," said 
Richard J. Stegemeier, Unocal chairman and chief ex
ecutive officer. "We intend to use some ofthe proceeds 
from this sale to help accelerate the development of 
undeveloped reserves in our core crude oil and natural 
gas businesses." 

During the course of any sale activities, Unocal will 
continue to seek new power contracts with investor
owned utilities through the upcoming Biennial Re
source Plan Update (BRPU) bidding process. As part 
of the BRPU, about 250 megawatts of needed power in 
Southern California have been set aside for supply 
from renewable energies, including geothermal. 

"Unocal is in a strong position to compete for that 
portion of the new power generation contracts set 
aside for renewable energies," said Darcel Hulse, vice 
president, Geothermal Resources and Power Genera
tion. Hulse noted that development of Unocal's acre
age in the Salton Sea area could more than meet these 
power needs, using the company's proprietary tech
nology for processing the highly saline geothermal 
brines in the area. 

In recent months, the company has sold its polymers 
and chemicals distribution businesses, its product ter
minals network in the Southeastern U. S., and other 
assets. So far this year, asset sales have generated after
tax proceeds of nearly $330 million. 

The company expects to generate another $700 million 
in after-tax proceeds over the next two years from the 
sale of additional assets. The contemplated sale of the 
Imperial Valley geothermal operations is one of the 
assets to be offered under this program. 

lion at The Geysers has declined from a high of 
111,821,897,000 kilograms in 1987 to 89,668,858,000 
kilograms in 1991. With the decline in steam produc
tion, several older, less efficient power plants in the 
field have been retired, others have been closed or 
placed on standby, and most are operating at a reduced 
capacity. 

The following table indicates the current output/ sta
tus of the power plants as of mid-August 1992, along 
with their rated gross capacities. 
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Power Power Date Gross Output, 
Plant Plant On <;.(.•city Aug.l992 

Steam Supplier Owner 1 Unit Line ( egawalls) (Megawatts) 

UNION OIL CO. OF CA. PG&E Unit 1 9/60 12 Retired 
Unit 2 3/63 14 Retired 

UNION OIL CO. OF CA. PG&E Unit 3 4/67 28 Retired 
Unit 4 11/68 28 Retired 

UNION OIL CO. OF CA. PG&E Unit 5 12/71 55 50 
Unit 6 12/71 55 49 

UNION OIL CO. OF CA. PG&E Unit 7 11/72 55 down 
Unit 8 11/72 55 49 

UNION OIL CO. OF CA. PG&E Unit 9 11/73 55 38 
Unit 10 11/73 55 39 

UNION OIL CO. OF CA. PG&E Unit 11 5/75 110 75 

UNION OIL CO. OF CA. PG&E Unit 12 3/79 110 43 

GEO OPERA TOR CORP. PG&E Unit 15,. 6/79 62 Retired 

SANTA ROSA GEOTHERMAL PG&E Unit13 5/80 138 99 

UNION OIL CO. OF CA. PG&E Unit14 9/80 114 61 

UNION OIL CO. OF CA. PG&E Unit 17 12/82 119 49 

NORTHERN CA. POWER NCPA NCPA1 1/83 122 75 
AUTHORITY 

UNION OIL CO. OF CA. PG&E Unit 18 2/83 119 7I 

SANTA ROSA GEOTHERMAL SMUD SMUDGEOl 10/83 78 78 

SANTA FE GEOTHERMAL SANTA FE Santa Fe 1 4/84 85 80 
GEOTH. 

DEPT. OF WATER DWR Bottlerock•• 3/85 55 Suspended 
RESOURCES 

UNION OIL CO. OF CA. PG&E Unit 20 10/85 119 76 

SANTA ROSA GEOTHERMAL PG&E Unit 16 10/85 119 89 

NORTHERN CA. POWER NCPA NCPA2 11/85 124 75 
AUTHORITY 

COLDWATER CREEK OPER. CCPA Unit 1 5/88 65 55 
CORP. 

SANTA ROSA SANTA ROSA Bear 9/88 22 22 
GEOTHERMAL GEOTHERMAL Canyon Creek 

COLDWATER CREEK OPER. CCPA Unit 2 
CORP. 

10/88 65 Standby 

SANTA ROSA SANTA ROSA WestFord 12/88 30 30 
GEOTHERMAL GEOTHERMAL Flat 

GEOTHERMAL ENERGY GEOTHERMAL Aidlin 1 6/89 25 18 
PARTNERS ENERGY 

PARTNERS 
Totals 2,093 1,221 

1CCP A = Central California Power Agency PG&E = Pacific Gas and Electric Company 
DWR =Calif. Dept. of Water Resources SMUD =Sacramento Municipal Utilities District 
NCP A = Northern California Power Agency 

"Sale of PG&E's Unit 15 is in negotiations with a new corporation, Geysers Power, Incorporated. 

"4'he Department of Water Resources' BottlenKk Power Plant has all of its production wells suspended, with cement plugs placed in the well bores. 
Currently, the power plant is not scheduled to resume operation. 
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Prim era contribucion al conocimiento historiografico 
de Ia energia geoh!rmica en el Area Mediterranea yen 
Ia America Latina. By P.O. Burgassi, R. Cataldi, J.L. 
Hernandez Galan, M. Moggi, R. Rubinovich, and J.J. 
Saldana. 1992. About700p. Mostentriesinthevolume 
are in Italian or Spanish, but several are in English, 
French, Latin, or Greek. Limited imprints. Several 
archival copies of the volume are in central locations. 

In Mexico, contact: Ing. Jose Luis Hernandez Galan, 
Instituto de Investigaciones EJectricas, Dante No. 36-
6o. Piso, Col. Nueva Anzures- Deleg. Hidalgo, 11590 
Mexico, D.F. Phone: 511-79-38 or 511-42-11. 

Biblioteca del Instituto de Investigaciones Electricas, 
Edificio 12- 2o. Piso, lnternado de Palmira, Municipio 

de Palmira, 62008 Cuernavaca, Mor.- Apartado Postal 
475, Mexico. Phone: 18-38-11. 

Dr. Juan Jose Saldana, Sociedad Mexicana de Historia 
de Ia Ciencia Y Ia Tecnologia, Av. Mexico No. 145-
Desp. 202, C.P. 04100 Mexico, D.F. 

Biblioteca - Universidad Nacional Autonoma de 
Mexico; Biblioteca Nacional de Antropologia e Historia
Mexico; Revista "GeotE~rmia", Morelia; Centro de 
Informacion T ecnica liE - Cerro Prieto; Biblioteca -
Universidad Autonoma de Baja California- Mexicali; 
or Biblioteca - Universidad Nicolaita Morelia. 

In Costa Rica, contact Dr. AlfredoManieri,ICE, Apdo. 
10032-1000, San Jose, Costa Rica. 

Portion of the Tabula Ttineraria Peutingcriana with two spas circled, the Aquas Volatemas and the Aque Populaniae. This is 
the first cartographical document recording the two spas, which are near Larderello, Italy. This document, dating back to the 
Jrd century A.D., is the map of the main routes and military roads of the Roman Empire. The fact that these two spas were 
chosen to be recorded among the many existing in centra/Italy, signifies that they had already attained an advanced state of 
development and fame. 

At the time of maximum expansion of the Imperial Roman Empire, Rome, alone, had over /,000 public thermal baths, one for 
about every 1,000 people, without counting the numerous, private thermt~l baths. Thermal baths were part of everyday life for 
all classes of society in the whole of the Imperial territory. The baths were not only sites of recreation and hygiene, but 
centers where ideas were discussed, public opinions formed, and political movements begun. 

Caption information is from "La Geotirmia en el Periodo Precolombino" by R. Cataldi, P.D. Burgassi, and S. Mercado, 
presented at the Ill Congreso Latino-Americano de Historia de Ia Ciencia y La Tecnolog{a, January 1992. 
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include "Economic geology of the geothermal depos
its of Mexico;" uGeothermal resources and provinces 
in Mexico;" "Main geothermal fieldsofMexico;" "Cerro 
Prieto Geothermal Field, Baja California;" "Los Azllfres 
Geothermal Field, Michoacan;" "Los Humeros Geo
thermal Field, Puebla;" and "La Primavera Geother
mal Field, Jalisco." 

Geotermia, revista Mexicana de geoenergia. ISSN 
0186-5897. Three issues a year. Most articles in Span
ish. All have an English summary. Free. Available 
from Geotermia, Revista Mexicana de Geoenergia. 
Apartado Postai31-C, 58290 Morelia, Mich., Mexico. 

This comprehensive geothermal magazine was founded 
in 1985 by members of theGeothermoelectrica!Projects 
Division of the Comisi6n Federal de Electricidad, a 
semi-au tonornous organization of the Mexican Federal 
Government. 

The aim of the publishers is to distribute technical 
information to all people working in geothermal devel
opment, worldwide. 

Spanish is the review's official language, but articles 
are accepted in English, French, or Italian. All articles 
are published with an abstract in English. The editor
in-chief is In g. Mario Cesar Suarez Arriaga. 
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Geology of Baja California: bibliography. By Mary 
Elizabeth Harris. 1991, revised edition. $10.00. Pub
lished by and available from the Friends of the Love 
Library, San Diego State University, Library- Special 
Collections, San Diego, CA 92182-0511. 

Several geothermal listings are included among the 
1,856 entries. 

Moonlight on the Sea of Cortez, Baja California Sur. Photo by 
S. Hodgson. 

Geothermal in Ancient Times: 
Three Publications 

The Inca king bathes 
"in great tubs of gold 
and silver ... where 
there are fountains of 
natural hot water." 
From one of the earli
est accounts of the his
tory of the Inca empire 
(Tahauntinsuyu), pre
pared by Garcilaso de 
Ia Vega, el Inca. He 
was born in Cuzco, 
Peru, in 1539 to a 
Spanish captain and 
an Inca noblewoman. 

The quotation is from Libro Sesto de Ia primera parte 
de Los Commentarios Reales de los Incas, published in 
Lisbon in 1609, and now part of the Library of Con
gress, Rare Book and Special Collections. 

• 
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Geysers Aerial Photo 

The image of The Geysers Geothermal field was sensed May 
17, 1984, by an U-2 aircraft operated out of Ames Laboratory 
(NASA contractor), using the Daedalus Thematic Mapper 
Simulator. The system records solar reflectance in 12 spectral 
channels or bands ranging from Ultraviolet through visible, 
and near Infrared to Thermal Infrared (heat, bands II and 12). 
As bands I I and 12 cover the same wavelength and differ only 
in amplification, the lower-gain band I I was eliminated. The 
field was sensed from 65,000 feet altitude at about 9:00a.m. 

We analyzed the resulting Ames data in the Digital/mage 
Analysis Laboratory of the Kodak Remote Sensing Company 
(formerly of General Electric Space Division) in Landover, 
Maryland, using the Interactive Multispectral Analyzer 
(IMAGE-100) developed by General Electric Co. We produced 
I 57 spectrally different enhancements by combining the I I 
bands in different ways . 
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This enhancement combines bands 10, 9, and 8, assigned to 
blue, green, and red, respectively. (The original photo is in 
color.) Band /0 covers 2.08- 2.35 microns wavelength in the 
near Infrared and favors ultramafic rocks such as serpentinite, 
and less so some mafic rocks such as basalt or diabase. Band 9 
covers the spectrum from 1.55- 1.75 microns and modestly 
favors hydrothermally altered rocks. Band 8 covers 0.91- 1.05 
microns and does not portray any common rock or vegetation. 
However, it favors hydrated evaporite salts and highlights 
fairly faithfully the area of the steam field. 

Caption and photo are courtesy of John W. Gabelman & 
Associates, Inc., 23 Portland Court, Danville, CA 94526. 
Phone (415)837-5989. 
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"A Trip to the California Geysers" 

The Geysers are situated at the foot ofthe ridge. When 
about two-thirds of the way down the hill, the rushing 
noise of the escaping steam of the Great Geyser can be 
heard; but, unless the stranger's attention was called to 
it, he would mistake the sound for the roaring of the 
river. About this time, too, is recognized the sulphur
ous smell with which the air is impregnated. 

Just as the traveler begins seriously to think that the hill 
has no bottom, the white gable end of the hotel, looking 
strangely out of place among its wild surroundings, 
comes unexpectedly into sight, and his trip is ended. 

Upon awakening, on the following morning, it was a 
difficult matter to convince myself that I had not been 
transported, while asleep, to the close vicinity of some 
of the wharves in San Francisco--there was such a 
powerful smell of what seemed to be ancient dock 
mud. It was the sulphur. 
The smell is a trifle un
pleasant at first, but one 
soon becomes accustomed 
to it, and rather likes it 
than otherwise. 

The view of the Geysers, 
from the hotel, is a very 
striking one, more espe
cially in the morning, 
when the steam can be 
plainly seen, issuing from 
the earth in a hundred dif
ferent places; the numer
ous columns uniting at 
some distance above the 
earth, and forming an im
mense cloud, which over
hangs the whole canyon. 

a few others, become invisible, being evaporated as fast 
as they issue from the ground. 

Breakfast disposed of, Mr. G. kindly offered to conduct 
me to the different springs. The trail descends abruptly 
from the house, among the tangled undergrowth of the 
steep mountain side, to the river, some ninety feet 
below. We passed on the way the long row of bathing
houses, the water for which is conveyed across the 
river in a lead pipe, from a hot sulphur-spring on the 
opposite side. 

The unearthly looking canyon, in which most of the 
springs are situated, makes up into the mountains 
directly from the river. A small stream of water, which 
rises at the head of the canyon, flows through its whole 
length. The stream is pure and cold at its source, but 
gradually becomes heated, and its purity sadly sullied, 

as it receives the waters of 
the numerous springs 
along its banks. 

Hot springs and cold 
springs; white, red, and 
black sulphur springs; 
iron, soda, and boiling 
alum springs; and the 
deuce only knows what 
other kind of springs, all 
pour their medicated wa
ters into the little stream, 
until its once pure and lim
pid water,--like a human 
patient, made sick by 
over-doctoring, -becomes 
pale, and has a wheyish, 
sickly, unnatural look, as 
it feverishly tosses and 
tumblesoveritsrockybed. 

As the sun advances above 
the hills, this cloud is 
speedily "eaten up/' and 
the different columns of 
steam, with the exception 
of those from the "Steam
boat Geyser", the 
"Witches' Cauldron", and 

The witches' cauldron. 

A short distance up the 
canyon, there is a deep, 
shady pool, which re
ceives the united waters 
of all the springs above it. 
By the time the stream 

By Panoramics 
Reprinted from Hutchings' California Magazine, 
January /860, Vol. IV, No. 7. 
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reaches here, its medi
cated waters become 

cooled to the temperature of a warm summer day, and 
the basin forms, perhaps, the most luxurious bath to be 
opened in the world. A few feet from this, there is a 
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Hot Creek. April4, 1879. 

Not necessarily the photographers, they were too re
stricted by the rugged terrain--it was unrealistic to 
drag the cumbersome photographic equipment of that 
day to such remote areas. Not necessarily the profes
sional painters--to be in fashion then, landscape scen
ery always had to include a bodyofwater (an unspoken 
rule). Who caught that rugged conservative look of 
Nevada, crossed with the individualism of the Old 
West, for descendants to review as the 11Bonanza" 
years? According to authors Michael]. Brodhead and 
James C. McCormick in their volume entitled Brush
work Diary, Watercolors of Early Nevada, it was a civil 
engineer of that time period named Walter S. Long. 

With the meticulous eye of a draftsman, Walter Sully 
Long, "a genuine American primitive," captures Ne
vada in his 64 post-card 
sized watercolor paintings 
in color included in this 
book. Indeed, it is a most 
singular record of the Ne
vadaminesites,citystreets, 
desert terrain, even of cabin 
interiors and of everyday 
mining life. The pictures 
can be important to any 
mining historian or art buff 
of that particular era, or to 
today's geothermal devel
oper who appreciates 
Nevada's early mining his
tory. 

of Boston was Walter 
Long's Muse, his inspira
tion. He transformed his 
feelings and thoughts for 
her into the shape of an 
artistic endeavor. That 
was the Magic. He made 
three sketchbooks that 
contained these post-card 
watercolors: "Sketches in 
Silverland, (Nevada inNo
vernber)"; "Tern Piute; 
Sketches of Mountain and 
Mine"; and "In and 
Around Eureka, Nevada." 
He places the name Eliza-
beth C. Parker on the title 
page of the first sketch
book; he dedicates the sec-

ond sketchbook to "to ECP"; in the third sketchbook, 
he even composes a poem, offering the sketches to Miss 
Parker. Perhaps the paintings that depicted the auster
ity of his life style also reflected the bleakness of his 
personal life in a land full of hardships. All we are told 
about Elizabeth C. Parker is that "he never won her 
hand or heart." (We also have to keep in mind that the 
flurry of painting production was within a short time 
frame, from 1878 to 1880). So it is highly plausible that 
these pictures were some sort of visual diary, a journal 
intended to show her his daily life and surroundings. 
Whatever the reason, it is a timeless creation thatfound 
its niche in immortality. 

What is the mystery behind these pictorial outputs? 
The artist is obviously skilled, certainly not an amateur. 

What is the romance be
hind these pictorial out
puts? Elizabeth C. Parker Our Present Habitation. Tempiute. November 14, 1878. 
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Endangered, threatened, and sensitive vascular plants 
of Nevada. Free. Available from the BLM Public 
Affairs Office, P.O. Box 12000,850Harvard Way, Reno, 
NV 89520-0006. Phone (702) 785-6586. 

The publication identifies the vascular plants that are 
in greatest jeopardy of extinction in Nevada. Included 
are the eight vascular plants federally listed as threat
ened or endangered. Seven of these are endemic to Ash 
Meadows in southern Nye County. The eighth, the 
Steamboat buckwheat, is narrowly endemic to soils 
around hot springs south of Reno. 

Besides the plants on the federal list, many more 
species are described as threatened or endangered or 
in categories of concern. Four ranks are in the publica
tion: the federal categories, Nevada state categories, 
Northern Nevada Native Plant Society status, and 
Nevada Natural Heritage Program rankings. 

• 
Three major texts were adopted by the United Nations 
Conference on Environment and Development, often 
called the Earth Summit, held in June 1992 in Rio de 
Janeiro, Brazil. These were the Agenda 21 blueprint for 
global action in all areas of sustainable development, 
including energy; the Rio Declaration on Environment 

r 

and Development; and a set of principles for the sustain
able management of forests. 

The conference documents are published ina 650-page 
document called Drafts Agenda 21, Rio Declaration, 
Forest Principles. The publication costs $75.00 and 
may be ordered from United Nations Publications, 
Sales Section, Rm. DC2-0853, Dept. 218,New York, NY 
10164-0512. Please add 5 percent ($3.50 minimum) for 
postage and handling. 

Another publication available from the UN is Energy 
Systems, Environment and Development: A Reader. 
1991. 496 p. $29.95 (plus 5 percent or $3.50). 

• 
EPRINET, an environmental externalities clearing
house. For information, contact the Electric Power 
Research Institute, Larry Williams, phone (415) 855-
2695. 

The database includes state-by-state regulatory activ
ity related to externalities--the assignment of explicit 
economic value to certain environmental impacts from 
energy projects. It includes requirements, citations of 
important filings and orders, details of implementa
tion issues, and a bibliography. 

Off the Beaten Trail: How One Man Saw The Frontier Mining West In Colors 

Nevada, Spanish for "snow covered," is the Silver 
State, the Sagebrush State, the Battleboro State (having 
entered into union with the United States in 1864 
during the Civil War) and a state with a great deal of 
geothermal energy. At first, Nevada mined just silver. 
After a couple of decades, 
the silver was gone and 
people moved on. The 
mining towns became 
ghosttownsand the boom
to-bust cycle was com
pleted, although geother
mal resources remained, 
and people returned 100 
years later to develop 
them. 

Native Americans in Ne
vada used geothermal en
ergy. From 1844 on when 
John C. Fremont discov
ered Las Vegas hot springs, 

by Barbara A_ Baylard 
Geothermal Section, Santa Rosa 
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each year marked more hot springs discoveries and 
more uses found for geothermal energy. 

Who captured for us future generations this bygone era 
in central Nevada's late nineteenth century frontier? 

On Ruby Hill. June 8. /880. 
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The Geysers Resort Hotel 

CREEK 

Map of Geyser Canyon, published in 1892 by Dr. Winslow 
Anderson . 

warm alum and iron spring, whose water is more 
thoroughly impregnated than any of the others. 

A little way farther up, is "Proserpine's Grotto," an 
enchanting retreat among the wild rocks, completely 
surrounded and enclosed by the fantastic roots and 
twisted branches of the bay trees, and roofed over by 
their widespreading foliage. Glimpses of the narrow 
gorge above, with its numerous cascades, can be ob
tained through the openings of the trees; the whole 
forming one of the finest "little bits," as an artist would 
call it, to be found in the country. 

As we proceeded up the canyon, the springs became 
more numerous. They were bubbling and boiling in 
every direction. I hardly dared to move, for fear of 
putting my foot into a spring of boiling alum, or red 
sulphur, or some other infernal concoction. The water 
of the stream, too, was now scalding hot, and the rocks, 
and the crumbling, porous earth, were nearly as hot as 
the water. I took good care to literally "follow in the 
footsteps of my illustrious predecessor," as he hopped 
about from boulder to boulder, or rambled along in (as 
I thought) dangerous proximity to the boiling waters. 
Every moment he would pick up a handful of magne
sia, or alum, or sulphur, or tartartic acid, or Epsom 
salts, or some other nasty stuff, plenty of which en
crus ted all the rocks and earth in the vicinity, and invite 
me to taste them. From frequent nibblings at the 
different deposits, my mouth became so puckered up, 
that all taste was lost for anything. 

In addition to these strange and unnatural sights, the 
ear was saluted by a great variety of startling sounds. 
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Every spring had a voice. Some hissed and sputtered 
like water poured upon red hot iron; others reminded 
one of the singing of a tea-kettle, or the purring of a cat; 
and others seethed and bubbled like so many caul
drons of boiling oil. One sounded precisely like the 
machinery of a grist mill in motion, (it is called 'The 
Devil's Grist Mill,") and another, like the propeller of 
a steamer . 

High above all these sounds, was the loud roaring of 
the great "Steamboat Geyser." The steam of this 
Geyser issues with great force from a hole about two 
feet in diameter, and it is so heated as to be invisible 
until it has risen to some height from the ground. It is 
highly dangerous to approach very close to it unless 
there is sufficient wind to blow the steam aside. 

But the most startling of all the various sounds was a 
continuous subterranean roar, similar to that which 
precedes an earthquake. 

I must confess, that when in the midst of all these 
horrible sights and sounds, I felt very much like sug-
gesting to G ___ the propriety of returning, but a 
fresh handful of Epsom salts and alum, mixed, stopped 
my mouth, and by the time I had ceased sputtering over 
the puckerish compound, the "Witches' Cauldron," 
was reached. This is a horrible place. "Mind how you 
step here," said G as we approached it; and 
with the utmost caution, I placed my feet in his tracks, 
that is, as much of them as I could get in. 

The cauldron is a hole, sunk like a well in 
tous side 

View up Geyser Canyon, from the southern boundary of The 
Geysers Geothermal field. "Steamboat Geyser" is the large 
column of steam on the high, left-hand side of the canyon. The 
large column just below it, nearer the reader, is the famous 
"Witches' Cauldron." In the foreground is the "Mountain of 
Fire," from which steam issued through 100 different 
apertures. 
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mountain, and is of unknown depth. It is filled to the 
brim with something that looks very much like burnt 
cork and water. (I believe the principal ingredient is 
black sulphur.) This liquid blackness is in constant 
motion, bubbling and surging from side to side, and 
throwing up its boiling spray to the height of three or 
four feet. Its vapor deposits a black sediment on all the 
rocks in its vicinity. 

There are a great many other springs--some two hun
dred in number, I believe--of every gradation of 
temperature, from boiling hot to icy cold, and impreg
nated with all sorts of mineral and chemical com
pounds; frequently the two extremes of heat and cold 
are found within a few inches of each other. But as all 
the other springs present nearly the same characteris
tics as most of those already referred to, it would be but 
a tedious repetition to attempt to describe more. They 
are all wonderful. The ordinary observer can only look 
at them, and wonder that such things exist; but to the 

( 

scientific man, one capable of divining the mysterious 
cause of their action, the study of them must be an 
exquisite delight. 

It is worth the traveler's while to climb the mountains 
on the north side of the Pluton, for the fine view which 
their summits afford on every hand; towards the north, 
a part of Clear Lake can be seen, some fifteen miles 
distant. But perhaps the scene which would delight a 
lover of nature most, can be obtained by rising early 
and walking back half a mile upon the trail which 
descends to the hotel. It is to see the gorgeous tints of 
the eastern sky as the sun comes climbing up behind the 
distant mountains, and afterwards to watch his long 
slanting rays in the illuminated mist, as they come 
streaming down the Canyon of the Pluton, flashing on 
the water in dots and splashes of dazzling light, and 
tipping the rich shadows of the closely woven foliage 
with a fringe of gold. 

Biphase and Calpine Sign Agreement 

On September 28, 1992, Biphase Energy Company and 
Calpine Corporation announced they have entered 
into a Project Development Agreement for the use of 
the Biphase turbine to improve performance of geo
thermal power plants. When added to currently oper
ating power plants, the Biphase turbine can add up to 
30 percent more power using existing well flow; and 
for new geothermal plants, the best use of geothermal 
resources is ensured. 

The agreement gives Calpine the exclusive rights to use 
or install the Biphase turbine in the Western Hemi
sphere. In a typical project, Biphase will perform the 
engineering and supply the turbine, while Calpine will 
provide construction management and plant opera
tion. The companies will offer third party projects as 
well as turnkey installations. 

"The Biphase turbine is another element in Calpine's 
approach to maximize the value derived from geother
mal resources," stated Peter Cartwright, president of 
Calpine. "Our goal is to maximize the amount and 
reliability of power production from this environmen
tally clean natural resource. The Biphase turbine con
verts previously wasted high-pressure, two-phase flow 

10 

to useful power. In addition to operating conventional 
geothermal steam plants, we are developing technol
ogy to extract power from the previously wasted low
temperature brine. With the addition of the Biphase 
technology, Calpine now offers the world's highest 
efficiency utilization of geothermal resources." 

Lance Hays, president of Biphase, stated, "We are 
particularly pleased that the Biphase turbine will now 
be integrated into the environmentally responsible 
power generating facilities. The Biphase turbine was 
invented in 1975, followed by development by the U.S. 
Department of Energy and the Electric Power Research 
Institute, and commercialization by Transamerica 
Delaval and Phillips Petroleum. Working together 
with Calpine, we are confident of wide application of 
this technology." 

Calpine owns an interest in and operates in excess of 
400 megawatts of geothermal facilities and 150 mega
watts of gas-fired cogeneration facilities. Biphase is a 
subsidiary of Douglas Energy Company, which is 
active in gas turbine and steam turbine power plants 
and in environmental engineering. 
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All types of environmental news are included in the 
periodical. Among these are state actions, upcoming 
activities, enforcement, fees,hazardous waste, permit
ting, recycling, superfund, and a regional update. 

Energy and the environment in the 21st century. 
Edited by Jefferson W. Tester, David 0. Wood, and 
Nancy A. Ferrari. 1991. 1006 p. $60.00. Published by 
and available from the MIT Press, 55 Hayward Street, 
Cambridge, MA 02142-1399. Phone (800) 356-0343. 

The comprehensive volume is well edited and orga
nized. It includes over 100 papers from a conference 
held at MIT in 1990. Environmental aspects covered 
include air, water, thermal, and noise pollution; land 
and water usage; land subsidence, loss of natural 
beauty and scenic wonders; and catastrophic events. 

Some of the articles cover geothermal matters, specifi
cally. Included are "Geothermal Energy Opportuni
ties for Developing Countries" by Carel Otte and 
"Geothermal Energy: Electricity Production and Envi
ronmental Impact, a Worldwide Perspective;' by Ro
nald DiPippo. 

Toxics A to Z: a guide to everyday pollution hazards. 
By John Harte, Cheryl Holdren, Richard Schneider, 
and Christine Shirley. 1991. Cloth, $75.00; paper, 
$20.00. Published by and available from the University 
of California Press, 2120 Berkeley Way, Berkeley, CA 
94720. Phone (510) 642-1144. 

Taxies A to Z is a well written and organized approach 
to the complex, often emotionally charged issues of 
toxics. It is a very useful desktop guide. 

The book begins with an essay on the meaning of risk 
and with risk descriptions. It covers medical aspects of 
the toxics problem; the four major sources of toxics 
exposure (including groundwater); taxies and the en
vironment; and managing taxies (legislation is dis
cussed, such as the Safe Drinking Water Act). 

A large portion of the book is a guide to commonly 
encountered taxies, including their physical and chemi
cal properties, exposure and distribution, health ef
fects, protection and prevention, environmental ef
fects, and regulatory status. Sources are included for 
additional information. 

Environmental assessment sourcebook, The World 
Bank. Vol. I. Policies, procedures,and cross-sectoral issues. 

(' 
Vol. III. Guidelines for environmental assessment of energy 
and industrial projects. 252 p. $13.95. $3.50 handling 
charge per order. Published by and available from 
World Bank Publications, P.O. Box 7247-8619, Phila
delphia, PA 19170-8619. 

The three volumes include World Bank environmental 
policies, procedures, guidelines, precedents, and "best 
practices." They are prepared for World Bank project 
designers and task managers, borrowing governments, 
and environmental assessment teams. Anyone inter
ested in how The World Bank approaches environmen
tal assessment will find the information useful. 

Earth, air and water: resources and the environment 
in the late 20th century. By !.G. Simmons. 1991. 
$24.95, paper. Distributed by Routledge, Chapman 
and Hall, Inc., 29 West 35th Street, New York, NY 
10001. 

The volume is an up-to-date, comprehensive descrip
tion of the discovery and use of natural resources, and 
the management of waste products. A philosophical 
thread is woven through the scientifically based, and 
fact-filled text. Geothermal energy is included in the 
description of alternative energy sources. 

The author feels that governments and people must 
repair, reuse, recycle, and move increasingly towards 
consuming less energy. 

244 p. $13.95. Vol. II. Sectoral guidelines. 298 p. $17.95. Warner Valley. Northern CA. Photo by W. Winkler. 
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Directory of water resources expertise in California. 
Free. 1992. Published by and available from The Water 
Resources Center, U.C. Davis, Davis,CA 95616. Phone 
(916) 757-8901. 

The directory lists more than 500 water experts in 300 
technical and policy-oriented areas. It includes faculty 
and staff researchers from the University of California, 
California State University, and private institutions 
that investigate water resources issues. 

Integrated exploration for low-temperature geother
mal resources in the Honey Lake basin, California. 
By Ulrich Schimschol. In Geophysical Prospecting, v. 39, 
no. 2, February 1991. p. 279-291. 

Geology of Imperial County: a bibliography. By 
Mary Elizabeth Harris. 1991. 10.00. Published by and 
available from the Friends of the Love Library, San 
Diego University, Library - Special Collections, San 
Diego, CA 92182-0511. 

The bibliography includes over 1,300 entries, indexed 
by subject and place names. Over 200 entries are under 
ugeothermal". A unique, interesting volume. 

Algodones Dunes in the Imperial Valley. Photo by S. Hodgson. 

Salton Sea Scientific Drilling Project, a summary of 
drilling and engineering activities and scientific re
sults, final report, DOE/CE-12429-H1, April 1992. 
$30. Prepared by the University of Utah Research 
Institute for the U.S. Department of Energy. Available 
from the NTIS, U. S. Dept. of Commerce, 5285 Port 
Royal Rd., Springfield, VA 22161. Phone (703) 487-
4650. 
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The publication is the final technical report for the 
Salton Sea Scientific Drilling Project (SSSDP). Most 
scientific results from the project are here, including 18 
papers in a special1988 issue of the Journal of Geophysi
cal Research. 

Also included are descriptions of project management, 
drilling, engineering, and site restoration activities. 
The report summarizes all major aspects of the SSSDP; 
briefly describes the technical and scientific results; 
and indicates the availability of technical publications, 
engineering studies, and other publications, reports, 
and open-file data. Much of the information is from 
two draft, final reports written by Bechtel National, 
Inc. 

The publication describes Phase 1 and Phase 2 activi
ties for the SSSDP in a single volume and identifies 
subcontractor reports, open-file data, and scientific 
publications available for more detailed study. The 
report emphasizes engineering, management, and 
project integration rather than scientific results, which 
are described in greater detail elsewhere. 

Drilling began at well "State" 2-14 on October 23, 1985. 
In the following 160 days, the well was drilled to a 
depth of 10,564 feet. About 730 feet of core sample was 
recovered and flow tests were completed. Several 
hundred scientists and engineers from over 40 labora
tories and organizations participated in the project. 

While several of the major operational and scientific 
objectives of the SSSDP were achieved, budget limita
tions forced the project to forego others. However, 
preliminary and extended flow tests indicated a poten
tial for the economic production of the well. 

California environmental insider. Published twice 
monthly. $255 a year. Available from California 
Environmental Publications, P.O. Box 10106, San Rafael, 
CA 94912-0106. Phone (415) 647-8633. 

The periodical covers environmental regulatory mat
ters affecting California, including air and water qual
ity; hazardous and solid waste; hazardous materials; 
taxies and Prop 65; CEQA; and various resource issues. 

BNA California environment reporter. Published 25 
times a year. Charter rate, $495; annual subscription 
rate, $595. Published by and available from The Bureau 
of National Affairs, Inc., BNA California, 770 L St., 
Suite 910, Sacramento, CA 95814. Phone (916) 552-
6500. 
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Geo-Ag Heat Center, Lake County 
The Geothermal-Agricultural Heat Center in Lake 
County, California, is a facility developed by the county 
to promote greenhouse agriculture using geothermal 
energy. 

Phase I ofthe project was a joint venture between Lake 
County and theMendocino/LakeCommunityCollege 
District to demonstrate technical feasibility. The col
lege developed a greenhouse to be used as a teaching 
facility. The county developed the geothermal and 
irrigation systems. 

Funding was supplied by the California Energy Com
mission (CEC), theCountyofLake, and the Mendocino/ 
Lake Community College District. Contributions were 
also made by the Geysers Geothermal Company and 
Pacific Gas & Electric Company. 

Phase II is a plan to expand the Geo-Ag Heat Center to 
demonstrate the project's commercial feasibility. Phase 
II is funded by the CEC (85 percent) and the County of 

Lake (15 percent). The irrigation system for the green
house will be expanded and the amount of water 
increased. Geothermal well "Ag Park" No. 2 will be 
brought into production. About 80,000 square feet of 
greenhouse capacity will be available for commercial 
use. 

A marketing program is underway to attract green
house operators. Brochures describing the facility are 
distributed at horticultural trade shows, advertising is 
placed in trade journals, and personal calls are made to 
prospective clients. Once Phase II is concluded, the 
county has plans for a Phase III expansion, which 
includes the acquisition of lands adjacent to the Ag 
Park. 

For additional information, contact Richard Kishi, CEC, 
Geothermal Grant and Loan Program for Local Juris
dictions, 1516 Ninth Street, Sacramento, CA 95814. 
Phone (916) 654-4620. 

Update: CEC-City of Clearlake HDR 
The basic hot dry rock scientific evaluation (Phase II) of the geological subsurface regime in and near the City 
of Clearlake, California, is closer to completion by Los Alamos National Laboratories, project consultant. The 
consultant is under a contract to the City of Clearlake; co funding is provided by the city and the California Energy 
Commission (CEC). The study will determine the hot dry rock potential of the area. 

The six major factors being evaluated include the: 

(I) Thermal gradients; 

(2) Geological structure, including lithology, permeability, and thermal conductivity; 

(3) Subsurface geohydrology, including fluid phases and flow boundaries; 

(4) Seismicity, including interaction of fluids with rock, an evaluation of seismic data, and an analysis of spatial 
seismicity patterns; 

(5) Geothermal regimes, including the synthesis of items 1-4 in this list; and 

(6) Surface water, including a qualitative review of water needs and sources available. 

The Los Alamos report on the CEC-City of Clearlake Hot Dry Rock Project will be available in the spring of 1993. 
For further information, contact Roger Peake, Geothermal Project Manager, California Energy Commission, at 
(916) 654-4609. 
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Geothermal Impact Mitigation Grants, Lake and 
Sonoma Counties 
The California Energy Commission funds local county agency projects through its Geothermal Grant and Loan 
Program for Local Jurisdictions. Under the program, the following projects either are completed or will be by 
1994. 

Projects completed in Lake County: 

0 

0 

0 

0 

0 

Butts Canyon groundwater monitoring program, undertaken by the county Department of Health Services 
as a geothermal development waste-facility impact-mitigation project. Mitigation measures will be 
monitored. 

Purchase and installation by the county Air Quality Management District of a personal computer hardware/ 
software system to record aerometric data transmitted from three, existing data-gathering stations. The data 
will be entered in a "Micrometerological Air Dispersion Assessment Methodology" base. Pollutant 
concentration for selected receptors will be estimated. 

Development of a seed mix of grasses that either have evolved on serpentinite soils or have adapted to 
growing on them. The grasses will be used to mitigate environmental impacts in The Geysers area from soil 
disturbances during construction of geothermal projects. 

Upgrade the capability of emergency response and rescue services of the South Lake County Fire Protection 
District. Train the district staff and purchase equipment. 

Study geothermal noise sources, mitigation measures, and the constraints of specific mitigation measures. 

Projects to be completed in Lake County by 1994: 

0 

0 

0 

0 

Upgrade capability for emergency response services of the South Lake County Fire Protection District for 
hazardous material spills. Train the district staff and purchase equipment. 

Continue The Geysers air-resources monitoring program by establishing a network to monitor PM-10 and 
taxies at the Anderson Springs and Glenbrook monitoring sites. Combine the data with existing data in a 
computerized, data-base management system. 

Expand the Geo-Ag Heat Center geothermal- and irrigation-water delivery systems to demonstrate 
commercial feasibility. Market the facility to commercial growers. 

Secure training for a hazardous-material spill technician and purchase equipment for a new, hazardous 
material incident vehicle for the Kelseyville Fire Protection District. 

Projects completed in Sonoma County: 

0 

0 

A two-year study of the metal burdens in fish from 28 stations located on nine streams in The Geysers region. 
Additional or alternative mitigation measures are suggested. 

Improvement of a section of the Healdsburg-The Geysers Road, a program of the county Planning 
Department and co-funded by the geothermal industry. Construction is completed, and traffic monitoring 
is underway. 

Projects scheduled to be completed in Sonoma County by the summer of 1993. 

0 Acquisition of a permanent site for the air-quality monitoring station, now located at a leased site. 

12 DIVISION OF OIL AND GAS 

, 

___ ___..n . __ (3 
Geothermalin California. By Susan F. Hodgson. 1988. 
Free. Free classroom sets available on request. Pub
lished by and available from the Division of Oil and 
Gas, MS-20, 801 K Street, 20th Floor, Sacramento, CA 
95814-3530. 

fact. the inside of 
inside of this hardboiled egg.' 

Over 200,000 copies have been distributed of this 
illustrated review of geothermal development. Al
though prepared for grades 4 through 9, the publica
tion offers a quick, accurate overview for anyone 
interested in geothermal resources and projects. 

-Frof\tistc 

'Lisa, pretend the egg shell is the land we live 
on, the crust of the earth. The shell, or crust, is 
about 3 miles thick under the oceans and up to 
35 miles thick under the land. The crust gets 
very hot. The deeper you go. the hotter it gets 
--about 2 degrees Fahrenheit (F) for every 100 
feet.· 

'Below the crust is the white of the 
egg, the part of the earth we call 
the mantle. It is about 1.800 miles 
thick. the distance between San 
Francisco and Chicago. The 
mantle ends about halfway to the 
center of the earth.· 

From Geothermal in California. 

Drilling Through Time, 75 Years with California's 
Division of Oil and Gas. By William Rintoul. Edited 
by Susan F. Hodgson. 1990. $10.00. Published by and 
available from the Division of Oil and Gas, MS-20, 801 
K Street, 20th Floor, Sacramento, CA 95814-3530. 

The history of California's geothermal and oilfield 
development and regulation includes 227 photographs 
and illustrations, many never before published. The 
unique volume goes to the beginnings of these impor
tant industries, describes turbulent changes they have 
undergone, and concludes with descriptions of mod
ern-day development. 

The 1992-1993 California energy plan, the biennial 
energy report of the California Energy Commission, 
Pub. 106-91-001. 1992. One copy free; additional cop
ies $5.00. 63 p. Published by and available from the 
CaliforniaEnergyCommission,Publications Unit, 1516 
9th Street, Sacramento, CA 95814-5512. 

The publication is California's principal energy plan
ning and policy document. It identifies emerging 
trends in energy supply and demand. After it is 
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approved by the Governor, it becomes the state's 
official energy policy. 

The plan is based on five technical reports that provide 
the analytical basis for the policies set forth in the plan. 
These are the Energy Efficiency Report, the Fuels Report, 
the Energy Development Report, the Electricity Report, 
and the California Contingency Plan. 

California Indian energy news. Free. Published by 
and available from the California Energy Extension 
Service, 1400 Tenth St., Room 209, Sacramento, CA 
95814. 

Renewable energy: Native to California. Free. Pub
lished by and available from the California Energy 
Extension Service, 1400 Tenth Street, Room 209, Sacra
mento, CA, 95814. Phone (916) 323-4388. 

The guidebook discusses renewable energy projects 
(including geothermal) undertaken by Native Ameri
cans in California. The 34 case studies are based on 
Tribal responses to a 1990 survey. An overview is 
included of renewable energy technologies, along with 
contacts for further information. 
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State energy data report, consumption estimates, 
1960-1990. DOE/EIA-0214(90). Stock No. 061-003-
00756-2. May 1992. $26.00. Published by the Energy 
Information Administration. Available from New 
Orders, Superintendent ofDocuments, P.O. Box371954, 
Pittsburgh, PA 15250-7954. 

The report provides estimates of energy consumption 
by major end-use sectors developed in the State Energy 
Data System, prepared by the Energy Information 
Administration. 

U. S. Department of Energy Publications 

The following publications are available, free of charge, 
from the U. S. Department of Energy, Geothermal 
Division, Mail Code CE-122, 1000 Independence Av
enue, SW, Washington, D.C. 20585. 

• 
Geothermal energy R & D program, annual progress 
report for fiscal year 1991. 1992. 

Threecategoriesofgeothermalresourcesarediscussed. 
Thesearehydrothermalenergyfromliquid-dominated 
orvapor-dominatedreservoirswithtemperaturesrang
ingfrom 150"-360"C(300"-680"F);geopressured-geother
mal energy from moderately hot brines containing 
dissolved methane at high pressures; and hot dry rock. 

• 
Geothermal program review X, geothermal energy 
and the utility market- the opportunities and chal
lenges for expanding geothermal energy in a com
petitive supply market. Abstracts. 1992. Produced by 
the U. S. Department of Energy, Assistant Secretary, 
Conservation and Renewable Energy, Geothermal Di
vision. 

The publication contains abstracts on the geothermal 
research programs in universities and in U. S. govern
mental agencies and laboratories . 

• 
Geothermal energy, multi-year program plan, FY 
1993-1997, draft. 1992. 

The publication summarizes the Geothermal Division's 
near-term efforts to expand the use of geothermal 
energy in the United States. The information is for 
internal planning and management purposes. Budget 
figures and projections are for planning and are not 
approved as U.S. Government budget figures or pro
jections. 
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EIA publications directory 1991. By the Energy Infor
mation Administration. 1992. Free. Available from the 
National Energy Information Center, EI-23I, EIA, 
Forrestal Building, Room IF-048, Washington, DC, 
2058IS. 

The directory contains citations and abstracts arranged 
by subject categories, such as coal, petroleum, geother
mal, and natural gas, with subcategories, such as re
serves, products and by-products, and marketing and 
economics. 

Geothermal energy, program overview, fiscal year 
1991. I991. $9.95, IS p. Prepared for the U. S. 
Department of Energy. Available from the National 
Technology Information Service, U.S. Department of 
Commerce, 5285 Port Royal Road, Springfield, Vir
ginia 22161. 

The publication offers a concise, general description of 
geothermal energy, and goes on to explain the ways 
geothermal energy is used, where it is found, and U.S. 
Department of Energy research accomplishments for 
FY I990-1991. The publication is an attractively pre
sented overview of geothermal development. 

Energy R & D: DOE's prioritization and budgeting 
process forrenewable energy research. GAO /RCED-
92-ISS, April29, I992. 22 p. One copy free. Available 
from the U. S. General Accounting Office, P.O. Box 
60I5, Gaithersburg, MD 20877. Phone (202) 275-6241. 
(For just a summary of the report, request publication 
number GAO IT -RCED-92-57, April30, 1992. The title 
is the same.) 

The GAO report discusses how the U.S. Department 
of Energy plans for and budgets research- and devel
opment-projects for renewable energy technologies, 
including geothermal. 

Electrifying America, social meanings of a new tech
nology. By Davis E. Nye. 1992. $15.95, paper; $32.50 
hard cover. Published by and available from The MIT 
Press, 55 Hayward St., Cambridge, MA 02I42. 

"In a single lifetime between 1880 and 1940, the process 
of electrification transformed the landscapes of the 
city, factory, home, and farm. Americans built electri
cal devices into their lives and with the exception of a 
few isolated individuals and groups such as the Amish, 
social reality by definition became electrified." The 
interesting story of this change is described in the book. 
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Update: Geothermal Wells at Alturas 
Two geothermal wells have been drilled in Alturas, 
California, for the Modoc Joint Unified School District. 
Well "AL" I, drilled in I988, now is used to heat most 
of the high school campus. The well was deepened 
recently byaboutSOO feet, and production increased by 
50- to SO-gallons per minute. The additional produc
tion is expected to provide heat for classrooms and the 
agricultural shop area. 

Well "AL" 2,drilled in October I991,isused to heat the 
elementary and middle schools. The initial test for 

Mammoth-Pacific, LP 

With the startup of the MP-II and PLES I geothermal 
power plants, each rated at IS megawatts, gross, the 
total power production from Casa Diablo Geothermal 
field near Mammoth Lakes, California, is about 40 
megawatts, gross. This includes electrical generation 
from the MP-I plant, on line since 1985. The three 
power plants have produced near capacity, relatively 
free from any operational problems. 

A substantial increase in surface manifestations, such 
as fumaroles and steam vents, has occurred in the area 
around Casa Diablo Geothermal field. It is unclear 
how much the extraction and injection of geothermal 
fluids for power production is responsible for the 
activity. Some of the increased surficial activity began 
in September I990, three months before MP-II and 
PLES-I plants went on line. Boiling in the upper portion 
of the production aquifer could be a contributing 
factor. 

by Dan Lyster, Director 
Mono County Energy Management Department 
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"AL" 2 produced 300 to 400 gallons per minute, with 
geothermal water temperatures at 170" to ISO" F. 

Plumas Geohydrology, Inc., the project consultant, 
will conduct interference tests on the two wells. Con
ventional electrical-use tests will be metered at the high 
school and elementary and middle schools for one year 
to compare and calculate the repayment schedule 
based on savings between the systems. Final design 
work on the space-heating system will complete the 
project. 

The Long Valley Hydrologic Advisory Committee 
(LVHAC) continues tomonitorgeothermal and hydro
logic features located in the area around the Cas a 
Diablo Geothermal field power plants and in the Hot 
Creek Gorge area. Data provided by Mammoth-Pa
cific, LP, from production, injection, and monitoring 
wells are reviewed by the L VHAC to determine the 
occurrence and extent of significant hydrologic im
pacts created by the operation of the three power 
plants. 

In March I992, the Mono County Energy Management 
Department required Mammoth-Pacific, LP, to drill a 
second monitoring well outside of its production field. 
In June I992, an interference test was conducted by 
Mammoth-Pacific, LP, to ascertain the possibility for 
and/ or the degree of communication between Casa 
Diablo Geothermal field and the monitoring well, 
about 2 miles away. Unfortunately, the occurrence of 
the Landers earthquake during the interference test 
has cast some uncertainty on the conclusiveness of the 
data. However, the data do have some value and will 
be incorporated into conceptual and numerical model
ingefforts to be conducted over the next several months. 

Hot Creek, August 1992. Photo by E. Johnson. 
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Regarding future development at Casa Diablo field, 
Mammoth-Pacific, LP, has applied to the Mono County 
Energy Management Department for a use permit for 
a fourth power plant, MP-JII. The Mono County 
Energy Management Department informed Mammoth
Pacific, LP, that it would be necessary first to collect 
more monitoring and well-field data and to model the 
geothermal reservoir more accurately before proceed
ing with the use permit application review and envi
ronmental documentation. 

Bonneville Pacific (Mammoth/Chance) 
Project 

Due to financial constraints, Bonneville Pacific will not 
be revising the Environmental Impact Report (EIR) 
pursuant to the order of the Mono County Superior 
Court in the Writ of Mandamus decision of 1988. By 

The geothermal exploration~research well in the Long Valley 
caldera. 

SOUTHERN CALIFORNIA 

(' 
virtue of the decision to leave the EIR as is, Bonneville 
Pacific has dropped the project. The company is in the 
process of turning over at least one of the exploratory 
wells to either the California Department of Fish and 
Game, Mammoth-Pacific, LP, or another geothermal 
company to be used as a noonitoring/ observation well. 

DOEICEC Long Valley Deep Exploration 
Well 

Phase II of the deep geothermal exploration-research 
well being drilled in the Long Valley caldera (L VF 51-
20) has been completed to a depth of 7,588 feet. 

There were two, distinct subphases of drilling activity 
in 1991. The first was drilling a 17 1/2-inch hole from 
the Phase I casing shoe at 2,558 feet to a depth of 7,130 
feet, and then plugging back to 6,826 feet. The second 
subphase was drilling a 3.85-inch core hole from 6,826 
feet to a total depth of7,588 feet. A kick-out wedge was 
used to deviate the core hole from the previous wellbore 
at a depth of 6,868 feet. The total cost of drilling Phase 
II was about $2.3 million, and funding was shared 
almost equally between the California Energy Corn
mission and the U. S. Department of Energy. 

During the summer of 1992, scientific research activi
ties were conducted at the well. These include using 
inflatable packers to hydrofrac isolated sections of the 
core hole to determine the in situ stress on the rock, 
using a borehole televiewer and impression packer to 
determine azirnu thai orientation of fractures produced 
by hydrofracs; permeability tests; open hole slirnhole 
logs (resistivity, magnetic susceptibility, magnetic field, 
neutron, gamma-ray, density, sonic, caliper, and tern
perature); vertical seismic profile; downhole gravity 
survey; and the downhole emplacement of seismic and 
water-level monitoring equipment. 

Update: San Bernardino Reservoir Study 
The California Energy Commission has approved funds 
to evaluate the geothermal reservoir underlying the 
adjacent Cities of San Bernardino and Colton in San 
Bernardino County. The assessment would define the 
extent of the resource. 

Currently, the City of San Bernardino uses the under
lying geothermal resource for space- and domestic
water heating in about 27 downtown buildings. The 
geothermal heat provides an alternative to burning 
fossil fuels for these purposes. 

Funding for drilling in the City of San Bernardino has 
been delayed pending state budgetary deliberations. 
Two geothermal exploratory wells may be drilled in 
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Colton in the near future to help delineate geothermal 
resources. Currently, geotechnical investigations un
derway will help determine the need for and siting of 
the two wells. 

The wells may tap part of the same geothermal reser
voir that underlies the City of San Bernardino. Further 
drilling would determine the extent of the geothermal 
reservoir and its capacity to sustain geothermal devel
opment for the San Bernardino-Colton areas. 

If the geothermal reservoir is large, it could become a 
regional resource, usable by other cities in the area to 
develop geothermal heating districts. 
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Geophysical Data Center (NGDC), NOA Mail Code E/ 
GC1,325 Broadway, Boulder, CO 80303). Phone (303) 
497-6478 or 6124. 

Published by and available from the Geological Society 
of America, 3300 Penrose Place, P.O. Box 9140, Boul
der, CO 80301. Phone (800) 472-1988. 

New Nevada Wilderness Status Map 

The Bureau of Land Management (BLM) has published 
a new Wilderness Status Map for Nevada. The 
1:1,000,000 map, dated May 1992, replaces the June 
1986 map and features Nevada Wilderness Study Re
port recommendations as well as U. S. Forest Service 
Wilderness Areas designated under the Nevada Wil
derness Protection Act of 1989. 

The map, which is available through BLM offices 
statewide for $3, shows Wilderness Study Area (WSA) 
names, numbers and boundaries on the front of the 
map, and includes WSA descriptions, Final Environ
mental Impact Statement references, and Wilderness 
Study Report recommendations on the map's reverse 
side. 

A Wilderness Study Area is a unit ofland administered 
by the BLM whose characteristics meet criteria set 
forth by Congress for wilderness. The Federal Land 
Policy and Management Act of1976 (FLPMA) required 
the BLM to review the lands it manages, determine 
which areas have potential as wilderness, and report to 
Congress. In Nevada, nearly 49 million acres were 
reviewed. Some 34 million acres were impacted by 
roads, mining, power lines, or were in pieces too small 
to effectively manage as wilderness; these were dropped 
from review in 1979. 

PUBLICATIONS 
Renewable energy excursion: supporting analysis 
for the National Energy Strategy, December 1990. 
Free. (Prepared by the Energy Information Adminis
tration.) 

National Energy Strategy, 1991/1992. Free. 

Both publications are available from Dr. Lew Pratsch, 
Conservation and Renewable Energy, Department of 
Energy, 1000 Independence Avenue, S.W., Washing
ton, DC 20585. Phone (202) 586-1512. 

The documents include ample discussions of geother
mal energy and other types of energy used in the 
United States. 

GEOTHERMAL HOT LINE 

The 15 million acres that remained were divided into 
study areas and inventoried to assess wilderness char
acteristics. In November 1980, 102 WSA's were desig
nated in Nevada, covering 5.1 million acres. Nine 
Natural Areas were reclassified as WSA's. 

Between 1980 and 1991, an Environmental Impact 
Statement (EIS) was prepared for each WSA. The U.S. 
Geological Survey and U. S. Bureau of Mines con
ducted a mineral study in each WSA. 

Early in 1991, the Nevada BLM completed a Wilder
ness Study Report, with boundary recommendations 
for wilderness and non wilderness areas in each of the 
52 WSA's. The Secretary of the Interior reviewed the 
report in October 1991 and recommended to the Presi
dent the establishment of 1.9 million acres for wilder
ness designation, and the release of3.2 million acres for 
uses other than wilderness. 

Now, Presidential review has been completed, with 
recommendations forwarded to Congress on Septem
ber 4, 1992. Congress is not expected to take any action 
on the recommendations until the next session, at the 
earliest. Congress has sole authority to designate 
WSA's as new additions to the National Wilderness 
Preservation System, or to release them for uses other 
than wilderness. 

Until Congress decides on these recommendations, the 
BLM will continue to manage all WSA' s under an 
interim management policy designed to not impair the 
suitability of these areas for preservation as wilder
ness. 

For a copy of the map, send $3 to the Nevada State 
Office, 850 Harvard Way, P.O. Box 12000, Reno, Ne
vada 89520-0006. Phone (702) 785-6500. 

The National Energy Modeling System-- a preview. 
By the Energy Information Administration, Office of 
Integrated Analysis and Forecasting. Brochure. Free. 
Available from the National Energy Information Cen
ter, El-231, EIA, Room IF-048, Forrestal Bldg., Wash
ington, D.C. 20585. Phone (202) 586-8800. 

The National Energy Modeling System (NEMS) is a 
unified system of models built to produce mid- and 
long-term energy forecasts that evaluate the effects of 
alternative energy policies and assumptions. NEMS 
will forecast energy supply, conversion, demand, 
prices, trade, macroeconomic activity, and related en
vironmental impacts. 

The Office of Integrated Analyses and Forecasting 
invites user review and comments on NEMS. 
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Energy, a three-volume collection of scientific papers to 
be published in 1994, in Russian and English. 

The main topics to be discussed are geotemperature 
fields and geothermal resources; geothermal energy 
and fluids extraction; and using geothermal energy 
and thermal water. 

Symposium sponsors and participants include the State 
Committee on Science, Higher Schools and Technique 
of Russia, the Russian Academy of Sciences, the Acad
emy of Natural Sciences of Russia, the International 
Geothermal Association, and the International Bureau 
on Mining Thermophysics. 

Papers are solicited in all aspects of theoretical and 
applied geothermics, geothermal technology, geother
mal energetics, and balneology. Authors should sub
mit brief summaries of papers (about 300 words) to the 
organizing committee before March 15, 1993. 

The registration fee for symposium participants is $250 
and for accompanying persons $125; for Russian Geo
thermal Association foreign members, the fee is $200. 
The registration fee covers organization, editing and 
sending a 3-volume monograph, Geothermal Energy; 

VIDEOS 

Before the Drilling Begins 

The environmental documentation process and well
pad engineering practices used at The Geysers Geo
thermal field are the topics of a videotape available 
from the Division of Oil and Gas. The videotape is 
about 13 minutes long and was taped on location at The 
Geysers Geothermal field. 

The videotape, titled Before the Drilling Begins, may be 
purchased for $25 in VHS format. 

A Geysers Album, the History of The Geysers Geo
thermal Field 

Development of The Geysers Geothermal field began 
four times in Geyser Canyon, on the southeastern edge 

MAPS 

Geothermal map of North America, CSM006. By D. 
D. Blackwell andJ. L. Steele. With contributions from: D. 
S. Chapman, E. R. Decker, W. D. Gosnold, Jr.,A. M. Jessop, 
T. Lewis, A. Prohl-Ledsma, P. Morgan, A. D. Duchov, M. 
Reiter, D. L. Smith, and J. Witcher. 1992. 
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the Collection of Abstracts; the Cultural Program; 
supper on the first evening; and a farewell dinner. 

For further information, contact the Saint Petersburg 
Mining Institute, Dom 2, 21st Linia, Saint Petersburg, 
Russia 199026. Phone 2136137,2188605. Telex 121494 
LGIPSU. Fax (812) 2132613. You may also contact the 
co-chairman of the program committee, Prof. Paul 
Kruger, Civil Engineering Dept., Stanford Univ., 
Stanford, CA 94305. Fax (415) 725-8662. 

VII International Symposium on the Observation of 
the Continental Crust through Drilling. Santa Fe, 
New Mexico. Apri125-30, 1994. 

The symposium is sponsored by the organization for 
the Deep Observation and Sampling of the Earth's 
Continental Crust and the U.S. Department of Energy, 
Office of Basic Sciences. 

For further information, contact: Dr. Earl Hoskins, 
DOSECC, College of Geosciences and Maritime Stud
ies, TexasA&MUniversity,CollegeStation, TX 77843-
3148. Phone (409) 845-3651. 

of the field. First, Native Americans found and enjoyed 
the thermal features on the steep hillsides. They 
showed them to early California settlers, who spread 
the word. By the 1850s, organized tourism was under
way. The 1920s saw the first attempts to generate 
electricity from the field's dry steam. It was then that 
John D. Grant drilled the first well in the field, next to 
the Witches' Cauldron, a famous bubbling hot spring 
with pitch-black water. The project ended in the 1930s. 
In the 1950s, modern, electrical-generation projects 
began, next to John Grant's wells. This and recent 
developments at The Geysers are discussed in the 
video. 

A Geysers Album, a history of The Geyers Geothermal 
field, was produced by the Division of Oil and Gas in 
1992. Copies may be purchased for $25 in the VHS 
format. 

Four sheets, each about 42"" x 55"", scale 1:5,000,000, in 
an illustrated file envelope. 

Folded $37.50; rolled $39.50. (Digital data included on 
this map are available separately from the National 
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Twentynine Palms Geothermal Resources 
A geothermal resources assessment for the City of 
Twentynine Palms, California, is underway, funded by 
California's Geothermal Grant and Loan Program. 
Twentynine Palms is in the Mojave Desert, south of the 
Marine Corps Training Center and north of Joshua 
Tree National Monument. Low-temperature geother
mal resources have been found in the area. 

A test well, TNP-1, was drilled to a depth of 416 feet at 
the intersection of Two-Mile Road and Mesquite Springs 
Road. Preliminary testing showed the well bore fluids 
reached temperatures of 123"F, hot enough to be used 
in a district heating/ cooling system or in other direct-

use applications. The TNP-1 site was selected for the 
test because it was closest to the developed areas of the 
city. 

In Phase II of the assessment, further drilling will be 
undertaken based on the geological and geophysical 
characteristics of the area, and on geochemical param
eters. Among other factors, a survey of potential users 
and retrofit requirements will be made. 

For further information, contact Valentino M. Tiangco, 
Geothermal Project Manager, California Energy Com
mission, at (916) 654-4664. 

Los Angeles DWP and Calpine at Coso 

In January 1992, Calpine Corporation was selected by 
the Los Angeles Department of Water and Power 
(DWP) to enter into negotiation on contracts to develop 
a 150-megawatt geothermal facility at DWP's leases at 
the Coso Known Geothermal Resource Area in South
ern California. 

"Calpine was selected from the three short-listed re
spondents to our Request For Proposal for develop
ment of the Coso geothermal leases. Selection criteria 
included economic, financial, and technical consider
ations of each proposal, in addition to experience in 
operations and development resources," said Kellie 
Peterson, DWP's power contract supervisor. 

Calpine proposes to develop, operate, and maintain 
the 150-megawatt geothermal facility, with the first 
two 3D-megawatt units operational by January 1996. 
Total power production of 150 megawatts would be on 
line by January 1999. Power generated from the facility 
will be sold to DWP. 

The power plant facilities will be financed by tax
exempt bonds with credit enhancements, if needed, 
from commercial banks or insurers. The resource 
development will be financed with private equity and 
commercial debt. Maurice Richard joined Calpine as 
program manager for the Coso project. 

GEOTHERMAL HOT LINE 

Ron Walter, Calpine's vice-president of geothermal 
development, said "Geothermal energy is a renewable 
and nonpolluting resource for the L.A. Basin. We are 
pleased to be working with DWP to develop the Coso 
resource. 

"Since Calpine helped to develop the first power plant 
at Coso, we look forward to building upon our earlier 
experiences and relationships," he added. 

In 1986 and 1987 at Coso, Calpine participated in the 
development of power plant Navy 1, Unit 1. This was 
the first power plant installed on U.S. Navy land, and 
was part of the Navy's program to develop alternative 
energy sources. Calpine coordinated engineering ef
forts during construction, supported startup, and was 
responsible for plant operations and maintenance. 

On April29, 1992, Calpine announced it had acquired 
developmental rights to 9,128 acres of geothermal 
properties from Sterling Grace Capital Management, 
Inc. The four leases are in Southern California and are 
contiguous to and south of the DWP geothermal leases 
in the Coso Known Geothermal Resource Area. The 
Grace properties will provide additional resource area 
to fulfill DWP's plan for generating up to 150 mega
watts of geothermal power. "It was a good opportu
nity for us to have leases contiguous to DWP' s" said 
Katherine Potter of Calpine's Public Relations Office. 
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Fort Irwin Receives Sierra Club Award 
In May 1992, the Los Serranos Group of the Sierra Club 
presented its 1992 Conservation Award to Fort Irwin 
and the National Training Center (NTC), located in 
Southern California. The NTC earned the award for its 
geothermal research and development program. 

Ms. Billie Schwarz, the conservation chairperson of 
LosSerranosGroup, presented the conservation award 
to Brig. Gen. William G. Carter III, commander of the 
NTC. The award was presented during the San 
Gorgonio Chapter's centennial dinner celebrating the 
100th year since the Sierra Club was founded by Jor ' 
Muir. 

Ms. Schwarz said, "We are really excited about the 
work Fort Irwin is doing in geothermal energy. Mili
tary installations are not famous for their environmen
tal work. What Fort Irwin is doing is so exciting 
because Fort Irwin can be a shining example for the rest 
of the military to follow for an environmental apprecia
tion of the planet." 

The Conservation Award is presented. Pictured, from left to 
right, are Lt. Col. David Schnabel, Ms. Billie Schwarz, Col. 
Hal Fuller, Brig. Gen. William Carter Ill, Lt. Col. Steve Haney, 
and Mr. Bill Gaskill. Photo courtesy of the Sierra Club and U. 
S. Army. 

In accepting the award, Brig. Gen. Carter said, "We live 
on the planet and we're working very hard to protect 
the environment and to come up with nonpollutant 
means of energy. It's important to future generations 
of this great United States." 

Geothermal research and development began at Fort 
Irwin several years ago. Fort Irwin is an ideal location 
for tapping into geothermal energy because of the 
many secondary geological faults located on the post. 

"These faults are conduits for underground water, as 
well as natural seams where heat from the center of the 
earth can escape to the surface/' said Rene Quinones, 
Fort Irwin's project manager for the geothermal pro
gram. 

Working with NASA, Fort Irwin used satellite photog
raphy to identify these faults and the most likely spots 
to harness geothermal energy, according to Quinones. 

Lt. Col. David Schnabel, Fort Irwin's chief engineer 
said the conservation award was significant because it 
recognizes many years of effort by Fort Irwin. "It's 
finally a recognition of where we're headed and that 
what we are doing at the National Training Center is 
full of visions and future oriented thought." Schnabel 
added that Fort Irwin should be using geothermal 
energy by the fall of 1994. 

Bill Gaskill, the chairperson of the Los Serranos group, 
felt it was very appropriate for Fort Irwin to receive the 
award. "Geothermalproductionisavalid,nonpollutant 
source of energy and, as such, is in keeping with the 
Sierra Club doctrine of nonpollution," he said. 

OESI Sells Power Plant Expansion 1 E 
In September 1992, OESI Power Corporation (OESI) 
announced it had sold itsOrmesa 1 E Expansion project, 
valued at $5 million and located in East Mesa Geother
mal field, to the lessor of the Ormesa 1E facility. OESI 
received $2.5 million in cash at the closing and expects 
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to receive the remainder over the term of the lease. The 
proceeds from this sale, together with corporate bor
rowings, were used to repay, in full, OESI's $4.1 million 
construction loan from Bank Hapoalim and nearly 
$700,000 in corporate payables. 
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underway to affiliate the MGA with the !GA. 

On October 3, 1992, about 35 people attended the first 
annual general meeting of the MGAin Tijuana, Mexico. 
Organizational details were discussed at the meeting, 
a new slate of officers was elected, and technical papers 
were presented. 

"I think the association started out on the right foot," 
said Dr. Eduardo Iglesias, the newly elected vice presi
dent. The other new officers include the president Ing. 
Hector Campbell, the secretary Ing. RanulfoGutierrez, 

TECHNOLOGY TRANSFER 
CONFERENCES & COURSES 

r 
the treasurer M. en C. Cesar Suarez, the vice-secretary 
Ing. Nabor Rosas, and the vice-treasurer Ing. Rene 
Palacios. 

The second annual general meeting will be in Mexicali 
in October 1993. 

Those interested in joining the MGA should contact the 
secretary at the Instituto de Investigaciones Electricas, 
Dante 3611590 Mexico, D.F.; Phone: (5) 5117938; Fax: 
(5) 5 252172. 

Course on Exploration and Assessment of Geothermal Fields 

The Government of Mexico, through the Program for 
Professional Development of the Banco 
Centroamericano de Integraci6n Econ6rnica, has com
pleted a course on geothermal energy for the second 
time. Called "Exploration and Assessment of Geother
mal Fields," the course was directed toward profes
sional geothermalists from Central American coun
tries. Twenty professional geothermalists from Costa 
Rica, El Salvador, Guatemala, Honduras, and Nicara
gua received fellowships covering their expenses. Two 
Mexican engineers who attended were sponsored jointly 
by the Comisi6n Federal de Electricidad and the 

By Dr. Eduardo Iglesias 
llE 

Eighteenth Annual Workshop on Geothermal Reser
voir Engineering, Stanford University, Stanford, Cali
fornia, January 26-28, 1993. 

At the workshop, researchers, engineers, and manag
ers involved in geothermal reservoir studies and de
velopments will report on their progress and discuss 
geothermal matters. 

For further information, contact Ms. Jean Cook, Pro
gram Manager, Petroleum Engineering Dept., 360 
Mitchell Bldg., Stanford, California 94305-2220. Phone 
(415) 723-4745. 

Geotechnica, "Protecting the Earth-Challenges to Sci
ence and Technology", Cologne, Germany, May 5-8, 
1993. 

The conference is sponsored by the Alfred Wegener 
Foundation. The topics to be covered are environmen
tally conscious utilization of resources, acquisition of 
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Instituto de Investigaciones Electricas (liE). The course 
included 20 hours of geology, 32 hours ofvulcanology, 
32 hours of geochemistry, 80 hours of reservoir engi
neering, and a 3-day field trip to Los Humeros Geo
thermal field. 

The course was held at the liE, in Cuemavaca, Septem
ber 7 to October 7, 1992. The liE provided the instruc
tors, laboratories, computing facilities, and logistics. 

For further information, contact Dr. Eduardo Iglesias, 
Leader Reservoir Engineering Group, Department of 
Geothermics, liE, Apdo. Postal475, Cuernavaca, Mor. 
Mexico. Fax: 52-73-18-2526. 

information, sanitizing and landscaping, preventive 
action and environmental protection measures, and 
environmental politics and its acceptance. 

For further information, contact KolnMesse, Messe
und Ausstellungs-Ges. m.b.H. Koln, Messeplatz 1, 
Postfach21 0760, W-5000Koln21 Germany. Professor 
Dr. F. Strauch is president of the executive committee. 

International Symposium on Problems of Geother
mal Energy,June 21-27, 1993,SaintPetersburg,Russia. 
Sponsored by the Saint Petersburg Mining Institute 
and the Russian Geothermal Association. 

The goals of the symposium are to advance theoretical 
knowledge and practical application of the develop
ment of geothermics, geothermal resources evalua
tion, technology and utilization of energetics and 
balneology; to establish and develop scientific contacts 
among specialists from different countries; and to 
improve and expand on the contents of Geothermal 
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the following. The applicant must beaU. S. company 
or a public agency from an USAID-assisted country 
that is working with aU. S. company. The project must 
meet World Bank environmental standards (see Publi
cations Section, this issue). Technologies must be 
commercially proven. The project site must be identi
fied. The applicant must provide at least 50 percent of 
the cost. 

( 

Applications for both public and private projects are 
available from the Energy Project Development Fund, 
R&D/E1, Room 508, SA-18, Agency for International 
Development, Washington, D.C. 20523-1810. Phone 
(703) 875-4052, Fax (703) 875-4053. 

Geothermal Grant and Loan Program 
Grants and loans through the California Energy 
Commission's (CEC) Geothermal Grant and Loan Pro
gram may be used to develop direct-use and small
scale electrical systems. Funding also may be used to 
lessen ad verse effects of planned or existing large-scale 
geothermal power plants. 

Funding is available for hardware research and devel
opment that will make geothermal energy technolo
gies more efficient and cost effective, or resolve techni
cal barriers to commercialization. 

Private entities can also take advantage of the geother
mal option with state funding available for geothermal 
resource development, such as: 

technology research and development; 
geothermal resource assessments; 
exploration, production, and injection wells; 
design, engineering, and construction; and 
economic and engineering feasibility studies. 

INDUSTRIAL DEVELOPMENT 

Diamond Film Technology 
Du Pont and the U. S. Department of Energy have 
signed joint research agreements on diamond film 
technology, which could produce the world's stron
gest materials for commercial and defense applica
tions. Sandia and Los Alamos National Laboratories 
will work with DuPont to develop the technology and 
manufacturing capability for coating a variety of com
posite materials with diamond and diamond-like car
bon to produce materials with improved mechanical, 

ORGANIZATIONS 

Funding is also available for geothermal planning, 
such as: 

market studies, identifying potential users; 
preparing project planning documents; and 
collecting environmental data. 

Geothermal impact mitigation studies to be funded 
include: 

identifying and controlling adverse impacts; 
air and water quality monitoring; and 
upgrading adversely affected public services. 

Grants and loans will be awarded for geothermal 
research, resource development, planning, and mitiga
tion projects. Loan terms are up to 20 years with a 
maximum interest rate of 8 percent. The loan ceiling is 
80 percent of the total project cost. 

For more information, contact Kelly Birkinshaw, Geo
thermal Grant and Loan Program, CEC, 1516 Ninth 
Street, MS-43, Sacramento, CA 95814. Phone (916) 654-
4542. 

chemical, and thermal properties. The collaborative 
work is expected to generate a new class of composite 
materials with high strength and improved thermal 
conductivity. 

The three-year, $6 million effort is expected to employ 
about 14 government and industry scientists at least 
part time. The cost will be split evenly between the 
government and the company. 

The Mexican Geothermal Association 
The Mexican Geothermal Association (MGA) was 
founded onMay8, 1992, in Mexico City as a nonpolitical, 
nonprofit association. Its purposes are to encourage 
geothermal research, to promote the use of the earth's 
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heat, and to disseminate national and international 
geothermal information in Mexico. Its statutes are 
similar in scope and purpose to those of the Interna
tional Geothermal Association, and arrangements are 

DIVISION OF OIL AND GAS 

( 

Heber Geothermal Field 
Heber Dual-Flash Plant 

Heber Geothermal Company operates a 47-megawatt, 
net, dual-flash power plant at Heber Geothermal field 
in California's Imperial Valley. Heber Field Company 
operates the well field, which it acquired from Chevron 
Geothermal Company and Unocal Corporation. 

Heber Binary Plant 

A second power plant in Heber field, called the Heber 
Geothermal Binary Demonstration Project, will be dis
mantled and sold. The binary plant was operated by 
San Diego Gas and Electric Company (SDG&E) from 
1985 to 1987. The power plant was a 45-megawatt, net, 
unit with isobutane and pentane used as working 
fluids. 

Second Imperial Geothermal Project 

In May 1992, the Second Imperial Geothermal Com
pany (SIGC) applied for a conditional use permit from 
Imperial County to construct the Second Imperial 
Geothermal Project in Heber Geothermal field. The 
project includes a 33-megawatt, net, binary geother
mal-electrical generation facility and associated well
field development. 

SIGC is a California General Partnership, whose part
ners consist of AMOR 14 Corporation (a Delaware 
corporation), Second Imperial Continental Inc. (a Dela
ware corporation), and Geothermal Inc. (a Vermont 
corporation). 

The proposed SIGC project consists of drilling, testing, 
and operating geothermal production and injection 
wells; constructing and operating production and in
jection pipeline systems related to the geothermal well 

by Timothy S. Boardman 
Geothermal District Engineer 
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field; constructing and operating a 33-megawatt, net, 
binary electrical-generation facility; and constructing 
about 1 mile of a 92-kV transmission line between the 
power plant and the Imperial Irrigation District trans
mission line, which is east oft he proposed power-plant 
site. The location of the new power plant will be one 
mile west of the Heber Dual-Flash Power Plant. The 
city limits of Heber, California, are about 1/2 mile 
north of the proposed power-plant site. 

Although the SIGC project will use some existing 
geothermal wells and gathering systems associated 
with the binary SDG&E power plant, SIGC plans to 
drill11 new production wells and 3 new injection wells. 
The new wells will be drilled west of the current 
production area, with about 1,200-foot spacing in a 1-
square mile area. The wells will be completed at depths 
between 2,500 feet and 6,000 feet and have down-hole 
pumps. All the produced fluids will be injected after 
they are cycled through the power plant. Additional 
wells would be permitted and drilled, as needed, to 
maintain the level of output stipulated in the Power 
Purchase Agreement for the life of the project. 

The project will use 12 interconnected, dual-turbine, 
binary-cycle Ormat Energy Converter units (OEC's). 
The OEC' s are operated on a subcritical, organic Rankine 
cycle, which results in lower parasitic losses and re
duced in lerna! pressures within the power plant. There 
is higher equipment reliability due to the lower stress 
on the components. 

About 6 million pounds per hour of geothermal fluid 
at temperatures of about 330°Fwill be delivered to the 
power plant. The fluid will be distributed evenly to the 
12 OEC units, where it will be used to evaporate the 
isopentane working fluid in the vaporizing heat ex
changers. The isopentane vapor will power the turbine 
generators and be cooled in two cooling towers. 

The net, electrical output will be sold to Southern 
California Edison, under a long-term Power Purchase 
Agreement. 
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One of the world's hottest, water-dominated geother
mal systems is in California's Imperial Valley, near the 
southern end of the Salton Sea. The system is one of 
several deep, high-temperature geothermal systems 
being developed for electrical generation throughout 
the Imperial and Mexicali Valleys. Because of their 
sizes and uses in generating electricity, these high
temperature resources receive a large amount of atten
tion from governrnen tal, 
commercial, and aca-
demic groups. H o w -
ever, potentially commer-
cial, low-temperature geo
thermal areas along the 
margins of the region de
serve attention, as well. ~ 

N 
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Division of Oil and Gas collects geo
thermal reservoir and water quality 
data in geothermal areas. Some chemi
cal analyses of the hydrothermal well 
fluids in the Hot Mineral Spa and Dos 
Palmas Spring Areas have been in
cluded in water chemistry studies of 
the Salton Trough (Coplen, 1972; 
Hardt and French, 1976). Also, Watt 
(1990) sampled hydrothermal waters 
from several sites in the project area. 
However, extensive samples of the 
waters were not taken, nor were the 
origins of the geothermal waters de
scribed adequately. 

At the author's recommendation, a 
water-quality study was begun in 
1991. It was undertaken by Curt 

Schneider, a student of Dr. Prem Saint, an instructor at 
California State University, Fullerton. The author 
helped gather the water samples, which were analyzed 
by the California Regional WaterQualityControl Board 
in Palm Desert, California, and the U. S. Bureau of 
Reclamation in Yuma, Arizona. Isotopic analyses were 
made by T. Coplen, at the U. S. Geological Survey in 
Reston, Virginia. 
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The study area for this 
report encompasses 200 
square kilometers and 
measures about 16 kilo
meters from the Dos 
Palmas Spring Area in the 
north to the Hot Mineral 
Spa Area in the south (see 
Figs. 1 and 2). The report 
summarizes the chemical 
analyses and origins ofhy
drothermal waters in the 
study area. 

~ Araa. with hydrotl>ermal wells ar.d hot spr1ngo 

,..., 

The California Depart
ment of Conservation, 

By Christy Craig Hunter, 
Geothermal Engineer 
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Figure I. Location map. 
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FINANCES 

U. S. International Energy Trade and Development 
Program 
The U. S. Agency for International Development 
(USAID), the Department of Energy (DOE), and the U. 
S. Trade and Development Program (USTDP) jointly 
support commercial development of international en
ergy trade opportunities for U.S. industry by funding 
feasibility and planning studies. The collaborative 
program, "U. S. Federal International Energy Trade 
and Development Opportunities Program (FIETOP)," 
seeks proposals from U.S. industry that would result 
in a substantial increase in exports of U.S. goods and 
services, and support economic development in for
eign countries. 

Support from the participating agencies provides for a 

50-50 cost-sharing arrangement and administrative
resources coordination with the applicant. The DOE is 
authorized to fund advanced coal technology projects 
only; USAID can fund any type of energy or power 
generation project, including coal; and USTDP can 
provide 50 percent of the cost of feasibility studies 
(repayable to USTDP over 4 years on a no-interest loan 
basis). 

For further information, contact Peter Cover, U. S. 
Department of Energy, Office of Planning and Envi
ronment (FE-4), Washington, D.C. 20585. Phone (202) 
586-7297. 

USAID Energy Project Development Fund 

The Office of Energy and Infrastructure in the U. S. 
Agency for International Development (USAID) has 
announced available funds for prefeasibility and feasi
bility studies related to energy. The funds may be 
applied towards both privately- and publicly-owned 
energy projects in USAID-assisted countries. The 
funds may be used for up to 50 percent of the cost of 
studies for a project. 

Objectives for the Energy Project Development Fund 
include: 

1. Providing financial assistance to evaluate private 
and public energy projects in the developing world. 
Priority is given to projects that involve proven, envi
ronmentally acceptable, and clean technologies; and 

2. Assisting private companies from the United States 
and public-sector entities from USAID-assisted coun
tries to identify and develop projects that support 
sustainable and environmentally acceptable economic 
development and promote U.S. trade and investment. 

It is expected that the projects will employ commer
cially proven technologies. 

Public-sector projects must be publicly-owned and 
operated. They must use commercially-proven inno
vative or advanced technology. Eligible projects may 
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include clean coal technologies, energy conversion, 
advanced electric power generation, advanced energy 
transmission and distribution, and energy related en
vironmental technologies. 

Private-sector projects must be owned or operated by 
the private sector, and may include private power 
plants, private leasing and rehabilitation of energy 
facilities, contracting out energy-utility functions, and 
privatization. 

Eligible applicants may include U.S. majority-owned, 
private-power developers; utilities and their subsid
iaries; energy and environmental equipment suppli
ers; and engineering firms. Eligible applicants may 
also include developing country public utilities and 
other public-sector entities working with U. S. compa
nies. 

The fund will share with eligible applicants up to 50 
percent of the cost of feasibility studies and other 
related project-development activities. 

The purpose of cost sharing is to create incentives for 
energy-development activities. Projects are expected 
to exhibit a high potential for commercial implementa
tion. 

Threshold criteria for application to the fund include 
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GEOLOGY 

Mantle Research Underway 
Dr. Louise H. Kellogg, a geophysicist at the University 
of California, Davis, studies how motion in the Earth's 
mantle affects surface geological processes such as 
volcanoes, earthquakes, and the formation of moun
tains. She has just received a Presidential Faculty 
Fellow Award to study these matters. The award 
carries a 5-year $500,000 grant from the National Sci
ence Foundation. 

An assistant professor in the geology department at 
UC Davis, Dr. Kellogg uses high-powered 
supercomputers to model the motion of the Earth's 
mantle. The slow movement of material in the mantle 
is believed to be the driving force behind geological 
processes such as earthquakes, mountain building, 
and plate tectonics. Dr. Kelloggisespeciallyinterested 
in upwellings of hot mantle material called plumes, 
which form massive volcanic areas such as the Hawai
ian Islands. 

REGULATIONS 
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USGS Geothermal 
Volunteers 
The U. S. Geological Survey (USGS) "Volunteer for 
Science Program" offers unique experiences in USGS 
laboratories, offices, and field sites to persons of all 
ages, backgrounds, and areas of interest. 

One field research project, offered in 1992, is from the 
USGS Branch of Igneous and Geothermal Processes, 
Denver field office. The contact scientist is Thomas J. 
Casadevall, phone (303) 236-1028. 

The USGS is the nation's largest earth science, civilian 
mapping, and water-information agency. For further 
information about all volunteer opportunities avail
able, contact Ms. Susan Wells, USGS, 215 National 
Center, Reston, VA 22092. Phone (703) 648-7452. 

New BLM Geothermal Regulations 
New U. S. Bureau of Land Management (BLM) geo
thermal appeal regulations are listed in the Federal 
Register, vol. 57, no. 129, in the "Rules and Regulations" 
section for Monday, July 6, 1992. 

The new regulations were effective August 5, 1992. 
They allow a decision to stand from an authorized, 
BLM officer on such matters as the approval of a 

drilling permit or a utilization plan after an appeal by 
an ad verse party is filed, unless the decision is reversed 
by the Interior Board of Land Appeals (IBLA). Previ
ously, an appeal by an adverse party would stayorstop 
the BLM' s decision until it was affirmed by the IBLA. 

For further information, contact Erik Kaarlela, at (202) 
653-2127. 

New Geothermal Regulatory Code in New Zealand 
"The Code of Practice, Deep Geothermal Wells was devel
oped with the assistance of the New Zealand geother
mal fraternity," said Jonathan Leaver, Chief Geother
mal Inspector of New Zealand's Mining Inspection 
Energy & Resources Division. "The code is designed 
to be relevant to the completion of geothermal wells to 
depths and temperatures in excess of 3000 meters and 
350"C, respectively." 

In a separate document, Mr. Leaver and others further 
describe the code. 

"The (New Zealand) code covers all aspects of a geo
thermal well up to and including the master valve but 
does not cover any aspects of utilization of geothermal 
energy downstream of the master valve. Full use is 
made of both overseas and local material and equip
ment specifications, with oil industry specifications 
referred to, where applicable. The code integrates 
practices developed in New Zealand with those proven 
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in many geothermal fields, world wide. Care was taken 
not to inhibit the use of new or experimental techniques 
that may be developed in the future. It ensures that an 
adequate margin of safety could be achieved in all 
aspects of the drilling, operation, and maintenance of 
wells. 

"The adoption in law of the code will be achieved by 
incorporating it as part of the geothermal Energy 
Regulations 1961 or the replacement regulations cur
rently being drafted. It is probable that the code will 
attain legal status in New Zealand by December 1991." 

Copies of the code are available for about US $281.30 
for nonmembers and US $168.78 for members of the 
Standards Association of New Zealand. For more 
information, write to the associ a lion at its Sales Section, 
6th Floor, Wellington Trade Centre, 181-187 Victoria 
Street, Wellington 1, New Zealand. 
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Figure 2.Cross section A-B, Hot Mineral Spa Area. 

Occurrence of Hydrothermal Waters 

The Hot Mineral Spa and Dos Palmas Spring Areas are 
at the base of the Chocolate and Orocopia Mountains, 
respectively. Salt Creek, thedominantdrainagecourse, 
divides the two ranges and bisects the study area (see 
map). Most of the geothermal waters occur in the Dos 
Palmas Spring Area in the north and the Hot Mineral 
Spa Area in the south. Elsewhere, seeps and thermal 
springs emerge along the northwest-southeast trend
ing faults south of Dos Palmas Spring. Additional 
springs, believed to be old, deserted wells, are located 
randomly in the central part of the study area. 

f 
marked by a lone pair of fan palms. Cur
rently, Dos Palmas Spring consists of a 2 1/2-
square kilometer area where at least a dozen 
artesian wells are flowing into several acres of 
large ponds. Water-well temperatures range 
between 24°C to 39°C. A large grove of fan 
palms is in the area. 

Most low-temperature wells on privately 
owned lands in the Dos Palmas Spring Area 
are used for commercial aquiculture. A few 
wells on adjacent federal lands provide water 
to ponds, supporting a small wetlands envi-
ronment that is part of conservation efforts of 
The Nature Conservancy, in cooperation with 
the U.S. Bureau of Land Management (BLM). 
Biologically diverse federal lands in the Dos 
Palmas/Salt Creek area include two endan
gered species. The lands are designated by 
the BLM as an Area of Critical Environmental 
Concern. 

Southwest of the Dos Palmas Spring Area, seep mounds 
occur-- so named because springs are located here on 
broad, mound-shaped hills. Temperatures for two of 
the springs average 27°C. These are referred to as the 
San Andreas Springs, for they parallel the nearby San 
Andreas fault (Watt, 1990). The springs are probably 
fault controlled. Flow rates appear to vary seasonally. 

Very few natural, hydrothermal springs occur in the 
study area. Most surface occurrences of water here are 
seeps from the nearby Coachella Canal. (The canal was 
built in the 1940s to import Colorado River water to the 
Imperial Valley.) Seepage from the canal is identified 
easily on aerial photos by locating the linear zone of 
thick vegetation paralleling the canal in down-slope 
areas. 

Accounts from the late 1800s refer to the original site of 
Dos Palrnas Spring as a single spring, conspicuously A number of isolated sites in the central part of the 

The Coachella Canal in the Salt Creek area. The unlined canal contributes to local seepage, forming a large part of the surface 
seeps in the study area. Photos by C. Craig Hunter. 
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About eight, low-temperature wells are operated in the Dos 
Palmas Spring Area. Photo shows a well head and a manifold 
feed system. 

The entrance to the hot springs area, within the Dos Palmas 
Spring Area, owned and maintained by The Nature 
Conservancy. 

San Andreas Spring, in the Dos Palmas Spring Area. 

20 

( 

Tilapia are raised commercially in low-temperature geothermal 
waters in the Dos Palmas Spring Area. 

The Nature Conservancy owns and maintains the Dos Palmas 
Preserve, in cooperation with the U. S. Bureau of Land 
Management. The preserve is in the Dos Palmas Spring Area. 

The Coachella Canal in the Salt Creek area. The unlined canal 
contributes to local seepage, forming a large part of the 
surface seeps in the study area. 
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The Fenton Hill Hot Dry Rock Site 
The high-pressure injection pumps (1) at the center left 
of the photo, pressurize water to about 4,000 psi. They 
deliver water through a stainless steel line to the 
injection well (2). There are two injection pumps but 
only one is used in normal operations. The operating 
schedules of the two pumps are alternated. The water 
passes down the injection well to the reservoir, at a 

By Dave Duchane 
Program Manager: Hot Dry Rock 
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depth of about 12,000 feet, and migrates through the 
reservoir rock to the production well bore. The water 
returns to the surface through the production well (3) 
as superheated water. Next, it passes through a series 
of pressure-control valves (4) and on to the heat ex
changer (5), where its useful energy is extracted as it is 
cooled back to the ambient temperature. Any makeup 
water required is added by pumps in the makeup 
water building (6) as the water is circulated back to the 
pump. 
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The college's existing heating, ventilation, and air con
ditioning system will be replaced with a geothermal 
earth-coupled, water-source heat-pump system. Ad
ditionally, the college's new Arts and Sciences build
ing, which is under design by architect Michael Graves, 
will be integrated with the geothermal water heat
pump system. 

Geothermal heat pumps differ from conventional air
source heat pumps in that the geothermal heat-pump 
system uses the earth as a heat sink. This is accom
plished by circulating water through an underground, 
high-density polyethylene, closed -loop piping system. 
Over three-hundred and ninety, 400-foot deep wells 
will be involved in the project, located in open spaces 
adjacent to college buildings. Because ground tern
perature is significantly higher than air temperature in 
winter and lower in summer, the ground-coupled or 
geothermal heat pump is capable of extraordinary 
efficiency. 

The college has 72 existing heating, ventilation, and air 
conditioning systems, which are rooftop, gas-fired/ 
DX multi-zone units. Replacement parts are scarce, 
costly, and in many cases, impossible to obtain. As a 
result, maintenance is expensive and time-consuming. 

Although direct replacement with higher efficiency 
gas-fired/OX rooftops would result in energy savings, 
maximized savings can be achieved by replacing the 
existing system with geothermal system. 

HOT DRY ROCK 

Hot Dry Rock Update 
The construction of the surface plant at the Fenton Hill 
Hot Dry Rock (HDR) site was almost completed dur
ing the 1990-91 fiscal year. A short flow test was 
undertaken to commission the plant and assess the 
state of the reservoir, which had gone for a long period 
without production. After several, additional short 
flow tests in February and March 1992, the continuous, 
steady-state long-term flow test was begun in early 
April. 

The test has demonstrated that a HDR plant can be run 
in a highly automated mode. Of major significance 
from a power production standpoint is the fact that the 
injection side of the system can be shut in for several 
hours while the reservoir pressure serves as ballast, 
allowing the production of energy to continue. This 
implies that HDR power plants can be designed to 
operate with the same high level of availability that is 
characteristic of conventional hydrothermal installa
tions. 
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A major proponent of Stockton's geothermal project is 
Atlantic Electric. As part of its heat-pump rebate 
program, theSouthJerseyutilitywill pay Stockton $1.1 
million for the installation of the system. Atlantic 
Electric's rebate incentive works out to $800 per ton of 
cooling for the college's nearly 1,400 tons of cooling, 
which amounts to a total of$1.1 million in rebate. Also, 
under the New Jersey Energy Conservation Board Act 
of 1980, the New Jersey Department of Environmental 
Protection and Energy approved a request for assis
tance of$2,373,000 to construct the geothermal ground
water system. The $50 million NJEC Bond Act pro
vided for energy audits and energy conservation reno
vations at state-owned buildings. 

The U.S. Department of Energy (DOE) has endorsed 
geothermal heat pumps as an energy-efficient option 
for consumers. In the National Energy Strategy, the 
DOE forecasts geothermal heat pumps can provide as 
much as 2.7 quads of renewable energy annually by the 
year 2030. Energy provided in this manner will result 
in less environmental impact than use of conventional 
combustion of heating and electric cooling. 

Stockton State College is a college of liberal arts, sci
ences, and professional studies with an enrollment of 
5,600 students. The college offers a full-range of envi
ronmentally related courses. Stockton's Governor's 
School on the Environment is the first of its kind in the 
country. 

Output from the pilot operation has been about 100 
gallons of water per minute at a temperature above 
180"C (360"F). Water consumption to date has been in 
the range of 10 to 12 percent. Previous static pressur
ization tests indicate that at constant pressure, reser
voir water demand declines with time. Verifying this 
fact under flow conditions is a goal of the long-term 
flow test. 

For further information, contact Dave Duchane, Pro
gram Manager: Hot Dry Rock, Los Alamos National 
Laboratory, MS-0443, Los Alamos, New Mexico 87545. 
Phone (505) 667-9893. 

Copies of the FY 1991 HDR Annual Report, and a 4-page 
flyer, Heat Mining to Tap Hot Dry Rock Energy, are 
available from Dr. Duchane. 

DIVISION OF OIL AND GAS 

{ r 
\ 

study area are de
picted on U. S. Geo
logical Survey topo
graphic maps as 
springs (perhaps 
more correct] y as ar
tesian wells). Water 
sam pies for this study 
were taken from only 
one ofthe sites, which 
is known informally 
as Oasis Spring. The 
site is actually two 
artesian wells, re
ferred to by Watt as 
goat wells. They were 
drilled perhaps 40 to 
50 years ago. Warm, 
28°-32°C waters flow 
unchecked from the 
wells into small 
ponds, forming an 
oasis that supports 
wildlife such as 
Desert pupfish, deer, 
quail, date palms, cot
tonwoods, and lush 
stands of reeds. The 

Oasis Spring, south of the Dos Palmas Spring 
Area. Oasis Spring is a state preserve, 
protected by the California Department of 
Fish and Game. The pools support a variety 
of desert oasis plants and animals, including 
the endangered Desert pupfish. Existence of 

A fish farm in the Hot Mineral Spa Area. The 
hot water passes through cooling towers before 
entering the fish ponds. 

. the spring can be traced back to the turn of the 
area 1s managed as an century. 
ecological reserve by 
the California Department of Fish and Game. 

The Hot Mineral Spa Area is in the southern portion of 
the study area, near Hot Mineral Spa Road. About 22 
low-temperature geothermal wells have been drilled 
here, with temperatures ranging from 54°C to 78°C. 

The Hot Mineral Spa Area, with the fish farm in the 
background and the pond with cooled water in the foreground. 
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Most of the wells are used for commercial fish farming 
operations. A few supply water to swimming pools 
and spas in privately-owned commercial trailer parks. 
The first well, "USBR", was a water-supply well, drilled 
in 1938 for canal-construction activities. Although the 
water was so hot it had to be cooled over palm fronds 

"USBR" is a flowing well in the Hot Mineral Spa Area. The 
water enters a large cement container and passes into public 
bathing pools. "USBR" is the first well drilled in the Hot 
Mineral Spa Area. The darkened area in front of the cement 
container is carbonate precipitate. 
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before being mixed with cement, at that time it was the 
closest source of water in a fairly desolate area. By the 
1960s, the Hot Mineral Spa Area was well known, 
mostly for hot, mineralized baths enjoyed by the winter 
visitors. Today, the area holds a small business com
munity, with both year-round and seasonal residents. 

Hydrothermal Water Chemistry 

Chemical analyses of hydrothermal waters sampled in 
the study area have two general compositions: so
dium-chloride, indicating geothermal waters, and so
dium-sulfate-calcium, indicating canal water (Maloney 
eta!., 1991 ). The hottest (54 oc -78°C) and most saline 
waters (2,100 ppm TDS- 3,800 ppm TDS) occur in the 
Hot Mineral Spa Area, where little if any canal water 
leakage exists (Watt 1990). Waters from the Dos 
Palmas Spring Area are cooler (27°C -39°C), with fewer 
dissolved solids (900 ppm TDS - 2,300 ppm TDS), 
indicating a larger component of canal water. A study 
of the tritium content indicates that up to two-thirds of 
the Dos Palmas Spring water is derived from the 
Coachella Canal (Watt, 1990). Hydrogen-oxygen iso
topic analyses substantiate the findings. 

A graph of the isotopic data shows that a mixing line 
exists between these two water components, or end 
members. Waters in the Dos Palmas Spring Area vary 
in composition according to the ratio of canal to hydro
thermal water; waters in the Oasis Spring and San 
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Andreas Springs Area are comparable to those in the 
Hot Mineral Spa Area. 

The chemical constituents of hydrothermal water can 
indicate the depths of rpservoir fluids as they were 
heated. Estimates are that fluids in the study area 
ascended from depths of about 1.1 to 1.7 kilometers, 
probably along a system of steeply dipping faults 
(Hunter, 1992). The hydrothermal waters occur in 
shallow layers of gravel capped with a thick layer of 
lacustrine clay. Most wells penetrating the gravel have 
entered artesian regimes. 

Origin of Hydrothermal Waters 

The amount of hydrothermal water produced from the 
Hot Mineral Spa artesian aquifer is relatively substan
tial (4,000 acre-ft./yr.). Annual precipitation averages 
6 inches or less in the surrounding mountain ranges, 
and 2- to 3-inches in the study area. This suggests that 
local precipitation is not a significant source of re
charge to the hydrothermal reservoir. However, the 
stable hydrogen-oxygen-isotope data suggest that the 
hydrothermal waters originated as rainwater (Hunter, 
1992). Tritium analyses indicate the waters are at least 
older than the 1952 tests of atomic bombs (Watt, 1990). 
Could the hydrothermal water be even older precipi
tation, from a time when the climate was colder and 
wetter? This would mean that finite quantities of the 
fossil hydrothermal waters exist. 

Conclusions 

x Hot Mineral Spa Area 
sample site 

+ Dos Palmas Spring 
Area sample s~e 

0 
Other sample site 

..t. Canal seepage 

L__sa~~s~e__ _ 

Isotope composition of water samples from the Dos Palmas spring area, Hot Mineral Spa area, 
and various other sites located in the study area, northern Imperial Valley, California. 

The sizes are still unknown 
of the low-temperature, geo
thermal reservoirs in the lm· 
perial and Mexicali Valleys. 
They may be large enough 
to support additional com
mercial projects, since the 
area with low-temperature 
hydrothermal water mani
festations is relatively ex
tensive (200-square kilome
ters). However, data from 
several wells indicate that 
withdrawal rates depend 
more on the transmissive 
properties of the shallow 
aquifers than on deep reser
voir capacities. Thus, both 
factors must be considered 
when low-temperature geo
thermal projects are 
planned. 
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allow the construction of new power-generation projects 
to be deferred," Mr. Hecht stated. 

Mr. Hecht listed some problems. He said that too few 
people know about ground-source heat pumps, that 
lack of contractor infrastructure makes heat-pump 
installation difficult, and that he is looking for ways to 
decrease the initial capital expense for installation. 

(' 

More geothermal heating and cooling teleconferences 
are planned for 1993. For information on the telecon
ferences or on ground-source heat pumps, contact Lew 
W. Pratsch, U.S. Dept. of Energy, 1000 Independence 
Avenue, S.W., Washington, D.C. 20585. Phone (202) 
586-1512. 

New Jersey College Chooses Geothermal 
Stockton State College in Pomona, New Jersey, will 
receive about $5 million in funding from the New 
Jersey Energy Conservation Bond Act and other sources 
to install one of the nation's largest geothermal energy 
systems. The fundingwillmakeitpossible for Stockton 
to replace its outdated heating and cooling units with 
a state-of-the-art, super-efficient system. The new 
geothermal unit is expected to be in operation before 
the fall term of September 1993. Part of the New Jersey 
College System since 1969, Stockton's 1,600-acre cam
pus is in southeastern New Jersey at the tip of the Pine 
Barrens and within 12 miles of Atlantic City. 

The Capital Renewal and Replacement Project will cost 
an estimated $5,022,000 and preserve, in a cost-effec
tive and environmentally-sound manner, the State of 
New Jersey's substantial capital investment in the 
main campus facilities of Stockton. These consist of 
over 357,000 square feet of instructional and educa
tionally-related space. 

Approval of the project was made at an August 1992 
meeting of the college Board of Trustees. 

"The entire Stockton community is very excited about 
this innovative concept for conserving energy, and 
extremely pleased that the state Department of Envi
ronment Protection and Energy is a partner in this 
venture," said Stockton State College President Vera 
King Farris. 

Dr. Farris added: "This outstanding project will enable 
Stockton to create a more efficient energy system with 
fewer pollutants and advance to the cutting edge of 
energy conservation. Through the installation of this 
system, Stockton will become a pioneer not only in 
New Jersey, but throughout the country with this 
revolutionary provision of an alternative source of 
energy. This is one of the rare times when a single 
creative decision benefits so many key aspects of our 
lives. The system will conserve energy, preserve the 
environment, and reduce the cost of higher education 
at Stockton State College." 

GEOTHERMAL HOT LINE 

Nancy Wittenberg, director of the New Jersey Depart
ment of Environment Protection and Energy agreed. 
"The Department of Environment Protection and En
ergy is particularly pleased to be involved in the 
Stockton project as it clearly represents energy plan
ning of the future," she said. "The technology of 
geothermal systems utilizes the earth's natural heat, a 
remarkable energy source. This project decreases the 
state's overall energy consumption and meets the goals 
of the New Jersey Energy Master Plan of providing 
secure energy supplies, encouraging economic growth, 
and protecting the environment," she concluded. 

According to Atlantic Electric Senior Vice President 
Henry K. Levari, "Atlantic Electric's participation in 
the Stockton project is a good example of our commit
ment to encouraging the use of high efficiency appli
ances and technologies. Geothermal heat pumps are 
the most efficient heating and cooling systems on the 
market today. Besides their environmental benefits, 
geothermal systems help us put off the construction of 
new generating units by controlling the demand for 
electricity during the crucial summer months." 

The geothermal water heat-pump system will substan
tially reduce Stockton's operating budget, according to 
Dr. Charles Tantillo, Stockton's Senior Vice President 
for Administration and Finance. The net savings from 
energy cost savings, reduced maintenance costs, and 
the annualized cost of owning the equipment is about 
$455,000 per year. For example, the new geothermal 
system is expected to save Stockton State College an 
estimated $330,000 each year in energy costs alone. It 
will reduce the electrical consumption in the college's 
academic facilities by 25 percent and cut the gas con
sumption by over 70 percent. 

"By reducing our energy consumption, Stockton will 
remove over 2,100 tons of environmental pollutants 
from the air-- that's the equivalent of removing over 
400 automobiles each year from the roadways," said 
Dr. Tantillo. 
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wheeling to and from in-state municipal utilities and 
out-of-state utilities, and cost allocation issues. 

Now, the parties must conclude successfully the veri
fication process for utility transmission cost tables. 
Transmission costs will then become part of the bid 

, 
evaluation procedure, consistent with today's interim 
decision. 

A prehearing conference to continue Phase II of this 
proceeding will be held after the auction, probably in 
December 1992. 

Sierra Pacific Electric Resource Plan 
On July 1, 1992, Sierra Pacific PowerCompanyreleased 
its 20-yearplan, developed to meet the growing electri
cal needs ofNevada. The plan projects energy supplies 
and demands from 1992 through 2011. Plan elements 
include adding new power generating facilities and 
reducing energy usage through conservation programs. 

"Our intent is to develop a plan to meet our customers' 
growing energy needs with low-cost, environmentally 
acceptable supply-side resources and cost-effective 
demand-side reductions," said Tom Parker, Sierra's 
vice president of Electric System Planning and Engi
neering. "The planning was guided by the goals of 
meeting customer energy requirements in a least-cost 
fashion, while not exposing our customers and share
holders to unacceptable economic and technical risk." 

The utility anticipates that between 1992 and 1997, 
customer demand for electricity will increase from 

GROUND-SOURCE HEAT PUMPS 

1,079 megawatts to 1,306 megawatts. The increase 
represents an average annual growth rate of 3.9 per
cent. Mining and manufacturing segments of the 
economy are predicted to be major contributors to the 
growth. 

Mr. Parker stressed that all items proposed in Sierra 
Pacific's Electric Resource Plan are in compliance with 
Nevada State Senate Bill497, which requires the Ne
vada Public Service Commission (PSC) to determine 
whether a utility's resource plan considers economic 
benefits and environmental impacts to the state and to 
utility customers. 

Sierra Pacific's plan will now undergo review by the 
PSC, which will hold public hearings. On November 
11, the PSC will decidewhetherornot to implement the 
measures outlined in the plan. 

Teleconference on Ground-Source Heat Pumps 
On July 21, 1992, a downlink of the Geothermal Heat
ing and Cooling Teleconference was located in Sacra
mento, California. The downlink in Sacramento was 
sponsored by the Sacramento Municipal Utility Dis
trict and the National Geothermal Association. Eight 
other agencies and associations, headed by the U. S. 
Department of Energy (DOE), sponsored the telecon
ference as a whole. The teleconference was viewed by 
about 3,500 people around the United States. 

During the teleconference, William Rosenburg, Assis
tant Secretary, Air and Radiation, U.S. Environmental 
Protection Agency (EPA), said that the EPA is inter
ested in geothermal heat pumps (interchangeably called 
"ground -source heat pumps" by the various speakers) 
because they reduce emissions 35 to 73 percent per 
household. "Recent developments make heat pumps 
real winners," he stated. "Customer satisfaction with 
installed heat pumps is high." 

J. Michael Davis, Assistant Secretary, Conservation 
and Renewable Energy, DOE, said, "Many new techni-
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cal opportunities exist in the utility sector to provide 
what consumers want. Ground-source heat pumps 
can be operated at a lower cost than the more tradi
tional choices for heating and cooling. They allow 
utilities a way to manage loads and still meet the needs 
of the customer." 

David Goldstein, of the Natural Resources Defense 
Council, said that " ... ground-source heat pumps are 
crucial to a least-cost heating strategy. The largest 
three residential uses of energy are heating, cooling, 
and hot water. All can be handled by geothermal heat 
pumps." 

William F. Hecht, president and chief executive officer, 
Pennsylvania Power & Light Company, commented 
that the utility hopes by 1996 to increase by 10 fold the 
installation of ground-source heat pumps. He expects 
one fourth of the new homes in the area to have them. 
"The heat pumps give $3.50 of heat for every $1.00 
spent on electricity. They are cheaper than almost any 
other energy source, require lower peak demand, and 
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BLM Holds Geothermal Lease Sale 

A competitive geothermal sale of leases in Nevada 
netted nearly $149,000 at a Bureau of Land Manage
ment (BLM) sealed bid auction in March 1992. San 
Emidio Resources, Inc., a Nevada company, was the 
high bidder on the five parcels offered. All five parcels 
encompass nearly 7,000 acres and are in the Gerlach 
Known Geothermal Resource Area (KGRA). 

Half of the monies from the sale will go to the state. 
Once production begins, the lessee will also pay a 
royalty rate of 10 percent of the value of the resource, 
minus production costs. Royalty rates are also shared 
with the state. 

Leases are held for 10 years. During the first 5 years, 
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a lease holder may simply pay the $2 per acre rental fee, 
but during the second 5 years, in addition to paying 
rental fees, the lessee must be involved actively in 
exploration work on the parcel. 

The largest geothermal electrical-generation plant in 
Nevada is in Dixie Valley and is operated by Oxbow 
Geothermal. The plant generates about 70 megawatts 
of electricity, which is sold to Southern California 
Edison. 

There is no statutory requirement for the BLM to 
schedule geothermal lease sales. A sale is usually held 
upon industry request, lease expiration, or a change in 
KGRA boundaries. 
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Brady Hot Springs Power Plant 
Brady Hot Springs is about 45 miles northeast of Reno, 
Nevada. In 1978, Geothermal Food Processors, Inc. 
built a plant at the hot springs, the world's first geother
mal food processing facility to use hot water for dehy
drating onions. The plant is still in operation. 

In 1991, ESI Energy and Nevada Geothermal Power 
Partners established Brady Power Partners. The com
pany built a 26-megawatt, gross, geothermal power 
project at Brady Hot Springs. The power plant is on a 
2.5-acre site, and the geothermal wells extend for over 
a mile. 

The Indus trial Company was the general contractor for 
the project; The Ben Holt Company provided detailed 
design, procurement, and start-up support services; 
and Oxbow Power Services, Inc. operates and main
tains the plant and wells. 

The dual-flash powe" plant has two, high-pressure 
turbines and one, low-pressure turbine. The plant 

produces 21 megawatts, net, of electricity from about 
5.4 million lbs./hr. of brine. The electricity is delivered 
to the Sierra Pacific Power Company. 

Brine from the reservoir is pumped from 6 of the 8 
production wells and sent to the high-pressure, flash 
separators. The wells intersect the production zone 
from 1,000 to 1,400 feet deep. Bottom-hole tempera
tures range between 342'F and 360'F. The brine con
tains 2,090 ppm TDS and 0.018 percent 
noncondensables. The brine is injected into 3 of the 5 
injection wells. The power plant was synchronized in 
June 1992 and became commercial in August 1992. 

For further information, contact Larry Roesler at The 
Ben Holt Company. Phone (213) 684-2541. 

Portions of the article were excerpted from "Brady Hot 
Springs Geothermal Power Plant" by Tom Ettinger and 
John Brugman, published in the August 1992 issue of 
the Geothermal Resources Council Bulletin. 

30-Megawatt Power Plant Near Reno 
A30-megawatt geothermal power plan twill be built 10 
miles south of Reno, Nevada, at Steamboat Springs. 
The plant is scheduled to be on line in December 1992. 
The owner is Steamboat Development Corporation, an 
affiliate of Far West Capital of Salt Lake City. 

The Ben Holt Company of Pasadena, California, pro
vided engineering, procurement, startup, and other 
services for the air-cooled, binary-cycle power plant. 

The plant, essentially emissions free, will require no 
consumptive use of increasingly scarce fresh water. It 
will have a low profile and blend with the surrounding 
terrain. Thepowerplantwill be modeled after a similar 
plant built at Mammoth Lakes, California, owned by 
Pacific Energy. 

The Ben Holt Company has designed power plants in 
California, Nevada, Utah, and Texas. 

Well Drilled at Rye Patch, Nevada 
In January 1992, OESI Power Corporation announced 
the successful completion of a geothermal production 
well at the company's Rye Patch "A" geothermal 
project near Imlay, Nevada, in Pershing County. The 
Rye Patch "A" geothermal power plant, a modular, 
binary facility, is expected to produce 13 megawatts of 
electricity. The electricity will be sold to Sierra Pacific 
Power Company under the terms of a 30-year power 
purchase agreement. Construction of the geothermal 
projectis scheduled to begin in the spring of 1992. OESI 
anticipates that the geothermal power plant will be on 
line in early 1993. 

The successful well, No.44-28, was completed at a total 
depth of about 3,500 feet. Downhole temperatures 
have been measured at about 400' F, with a stabilized 
flow rate of about 500,000 pounds per hour. 
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On January 7, 1992, the company completed a 21-day 
flow test that confirmed stabilized downhole pres
sures. The company plans to drill an additional pro
duction well to confirm the extent of the reservoir. 
Communication testing with the existing Campbell E-
1 production well has demonstrated that the produc
tion zone extends at least 3,000 feet along the Range 
Front fault zone. 

The Rye Patch project will require 4 production wells 
(including a standby well), and 3 injection wells (in
cluding a standby well) to process over 1.5 million 
pounds of geothermal fluid an hour. 

The project is owned and developed by Rye Patch 
Limited Partnership, a Nevada limited partnership 
consisting of AMOR 23 Corporation and AMOR 24 
Corporation, both wholly owned subsidiaries of OESI. 
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Similar to other DSM programs, shareholders will earn 
profit incentives on the energy the program conserves. 
Utility customers will absorb the program costs be
cause they benefit directly from the conservation ac
tivities. 

To implement the program: 
Southern California Edison will redirect $35.4 million 
from previously approved funding and customer rates 
will not be increased. 

Southern California Gas is authorized to increase its 
DSM spending to $13.7 million beginning in 1994. This 
increases incrementally its DSM costs by $324,000 
throughout the life of the program. Any necessary 
customer rate increase will be decided in the company's 
1993 biennial, cost-allocation proceeding. 

San Diego Gas and Electric Company is authorized to 
increase DSM spending to $19.2 million, beginning in 
1993. This will increase its DSM expenses by about $4 
million over current funding. The rate increase for its 
customers will be decided in the next appropriate rate 
case. 

(' 
Today's order sets a consistent set of cost-effectiveness 
criteria for the bids and directs utilities to consider 
project comprehensiveness in the bid evaluation pro
cess. 

The CPUC has set aside certain portions of each utility's 
service for the pilot as follows: 
Southern California Edison bids will be for its small 
offices, industrial, and large commercial customers in 
the Southern and San Gabriel service areas. 

Southern California Gas will solicit bids for energy 
efficiency improvements for retrofitting residential 
homes. However, residences that qualify for the utility's 
low-incomeweatherization program are excluded from 
the DSM bidding program. 

San Diego Gas and Electric Company bids will replace 
the utility's residential Appliance Efficiency Incentive 
Program, provided the bids do not conflict with the 
utility's low-income direct assistance, energy audit, 
load management, and information programs. 

CPUC Interim Transmission Access Established 
The California Public Utilities Commission (CPUC) 
has established an interim transmission access pro
gram. The interim program establishes the terms and 
conditions by which nonutility suppliers, known as 
Qualifying Facilities (QF's), can deliver electricity to 
the wholesale market through utility transmission lines. 
The program will coincide with and be limited to the 
Final Standard Offer4 auction to be held before the end 
of 1992. 

The interim transmission access program is designed 
to facilitate participation and competition in the whole
sale market by as many QF's as possible, both within 
California and out-of-state. Both for environmental 
and economic reasons, the CPUC wants to maximize 
use of the existing transmission system. If necessary 
transmission capacity is added in a timely manner, 
there will be better access to low-cost power, and this 
will producesavingsforratepayers because new power
plant construction will be avoided or deferred and 
resources conserved. 

Improved transmission access also enables smaller 
sellers with diverse technologies and fuel types, which 
tend to be more geographically dispersed than utility 
plants, to compete in markets that otherwise would be 
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closed to them for lack of access. 

The program will allow the incorporation of transmis
sion costs in the bid evaluation so that generating 
plants with the lowest total generation and transmis
sion costs will be selected in the auction. Also, it will 
ensure that the transmission system is not overbuilt, by 
providing incentives for QF's to locate near existing, 
available transmission capacity. 

The interim program is limited to the state's three 
major electrical utilities. Eventually, a permanent 
transmission access program will include municipal 
utilities and other suppliers, thus enabling other elec
tricity suppliers besides QF' s to bid in the auction. 
Involvement of municipal utilities that are not regu
lated by the CPUC is important in promoting compe
tition and economic efficiency. These utilities serve a 
large portion of the state's population, and control 
substantial transmission and generation facilities. 

The interim program will enable the CPUC to learn 
what areas need refinement for a permanent program, 
including comparing estimated costs with actual trans
mission costs. The second phase of the proceeding will 
focus on broader transmission-access issues, including 
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Java Island 

All active geothermal prospects are along the volcanic 
chain in the center of Java. Fifteen have been investi
gated in detail, with total estimated resources of 8,100 
megawatts. Five prospects are being developed: 
Kamojang, Darajat, Dieng, Salak, and Wayang Windu, 
with 895 megawatts of proven potential. Seven pros
pects are being prepared for exploratory drilling and 
two have to be reevaluated. 

Sulawesi Island 

Exploratory investigations have occurred in North and 
South Sulawesi. In North Sulawesi, the Lahendong 
prospect will be developed for 20 megawatts, begin
ning in 1995/96. Two other prospects are being sur
veyed. The only prospect investigated in South Sulawesi 
is Bituang, where a reconnaissance was made. The 
total resource potential in Sulawesi is about 1,500 
megawatts. 

DEVELOPMENT 
POWER GENERATION 
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Bali and Flores Islands 

In Bali, the Bra tan geothermal prospect has been inves
tigated in detail. The possible potential is about 215 
megawatts. Some exploration methods have been 
applied, and they have defined the boundary of the 
prospect to support the status of ready-to-drill. Tour
ism facilities are the potential market in Bali. 

Flores Island is included in the program of rural elec
trification, and geothermal energy is the potential en
ergy resource in the area. Two hundred megawatts are 
suggested as the possible potential. 

East Indonesia 

East Indonesia will be considered for the next program 
on geothermal investigation. This activity will parallel 
the government program for developing East Indone
sia in the next 5-year planning period. The estimated 
potential is about 1,500 megawatts--from Nusa 
Tenggara and Maluku to West IrianJaya. The forestry 
and fishery industries are the potential markets. 

CPUC Hearing on Expanding Competition for Electrical 
Supply 

On September 16,1992, the California Public Utilities 
Commission (CPUC) announced it will hold an "en 
bane" hearing of the four-member commission to ad
vance its implementation of competitive energy re
source bidding by all sources of energy providers. The 
hearing is scheduled tentatively for October 21, 1992. 

Such bidding would expand the types of energy re
source providers allowed to bid for contracts to supply 
energy to electrical utilities. By obtaining energy from 

independent providers, electrical utilities can defer 
building plants. 

Expanding the bidding to all-source providers will 
provide increased competitive pressures, encouraging 
low-priced electricity for California ratepayers. Also, 
it will further the CPUC' s goal to ensure reliable, least 
cost, environmentally responsible energy in Califor
nia. 

CPUC Introduces DSM Pilot Program 
On September 16,1992, the California Public Utilities 
Commission (CPUC) approved pilot programs for 
demand side management (DSM) bids for Southern 
California Gas, Southern California Edison, and San 
Diego Gas and Electric. 

The pilot programs, along with the program already 
approved for Pacific Gas & Electric Company, will test 
a variety of DSM bid programs through which inde-
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pendent companies that are not utility affiliates or 
subsidiaries will provide utility-funded, energy-con
servation programs. 

The CPUC will use the pilot programs to learn whether 
or not a DSM bidding program can be used to increase 
and improve energy conservation programs for utility 
customers at reduced utility costs. 
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OREGON 

Oregon Geothermal Power Plant 
An Oregon electrical utility company with an interest 
in renewable energy projects is developing the state's 
first, geothermal electrical-generation facility. The 
Eugene Water and Electric Board (EWEB), the state's 
largestmunicipal utility, has entered into a cooperative 
partnership with California Energy Company, propos
ing to build a 30-megawatt geothermal power plant 
near Bend and La Pine, Oregon. If the plant is built 
according to the current schedule, it will begin gener
ating 30 megawatts of electricity between 1995 and 
1997, and continue doing so for 30 years. If the project 
is successful, it can be expanded to 100 megawatts. The 
most geologically promising site for the power plant is 
in the Newberry Caldera area, near the Newberry 
Volcanoes National Monument. 

"The project falls under the Bonneville Power 

WORLDWIDE 
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Administration's solicitation of proposals to confirm 
geothermal resources in the Northwest," said Scott 
Spettel of EWEB. 

EWEB received a mandate from its customers in 1974 
to focus future power needs on environmentally be
nign, renewable-energy projects. The company be
lieves that geothermal is a promising energy resource 
for the Northwest. 

The EWEB and California Energy Company are work
ing with a citizen committee from the Bend/La Pine 
area. The committee will offer advice to the utility and 
the company, plus study energy issues for the next 18 
to 24 months. All groups see the interaction as a 
mutually beneficial, educational process. 

Using Geothermal Energy for Protected Cultivation 
Background 

In Tuscany in Central Italy, the areas near natural 
geothermal manifestations were used long ago to grow 
farm produce early in the season. The high tempera
ture of the ground favored the growth of vegetables out 
of season, and the steam and gas emissions around the 
plants formed a kind of protective covering against 
snow and frost. 

In the second half of the 19th century, the natural 
geothermal fluids of the area, which since 1827 had 
been used as process fluids in the extraction of boron 
salts from the geothermal waters, began to be trans
ported over distances through uninsulated, riveted 
tubes. These tubes were the first steam pipelines. 
Across these pipelines, the first protective structures 
(or greenhouses), made of masonry, wood, and glass, 
were built to grow crops for market gardening. Plants 
were cultivated inside the structures, warmed by the 
pipelines. 

By Dr. P.D. Burgassi 
EN EL-S.p. a. 
Direzione della Produzione e Trasmissione 
Vice Direzione Attivita Geotermiche-Centro Dimostrativo 
Castelnuovo Val di Cecina, Italy 
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By 1890, the number of these family-run horticultural 
enterprises had increased. Now, natural steam began 
to be used to heat all the homes in Larderelloand in the 
surrounding villages that sprang up near the various 
works created to extract boron salts from the geother
mal waters. 

In the 1930s, the first larger greenhouses were built. 
They were made of wood and glass and were heated 
with geothermal steam circula ling through finned tubes. 

Geothermal greenhouses in Tuscany. Photo courtesy of ENEL. 
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Eventually, they were used as guest quarters and 
company canteens for the various establishments of 
the Societa Boracifera of Larderello. 

In 1950, when the big greenhouse installations of 
Castelnuovo and Lago Boracifero were built by the 
Larderello S.p.a., the company's agricultural branch 
was expanded. It changed from supplying vegetables 
for the company's needs to producing and selling 
vegetables to larger outside markets. 

Today, treated water usually is used as a carrier fluid 
for the heat warming the greenhouses. The water 
temperatures depend on the characteristics of the geo
thermal fluid that is exploited. In a few old green
houses, natural steam is still used as the heating fluid, 
circulating through in finned tubes used as heating 
bodies, like in the old days. Although this system saves 
theenergyused for pumping treated water, it results in 
an incomplete exploitation of the fluid's energy poten
tial. 

Heating Systems 

The type of heating system used in greenhouses de
pends on the temperature of the geothermal fluid and 
the crop that one intends to plant. In designing green
house installations fed from a geothermal source, it is 
first necessary to optimize the system by trying to 
integrate the characteristics of the source with the 
needs of the user. The utilization factor should also be 
increased to the maximum, while at the same time 
seeking to realize uses in cascade, thus achieving the 
lowest possible final temperature. Except for particu
larly favorable conditions, at the end of the cycle the 
geothermal fluid must be reinjected because it is rich in 
dissolved salts. This makes it necessary to use treated 
water in a closed cycle as a carrier fluid for the heat 
inside the greenhouse. 

.( 

ences between the water inlet and outlet. It, therefore, 
lends itself poorly to a rational, complete exploitation 
of the source. 

o Soil heating with buried plastic tubes in which hot 
water is circulated. This system, although capable of 
maintaining a uniform temperature in the greenhouse, 
is closely tied to the type of cultivation and to plant
root optimum temperatures. Soil heating is always 
used in combination with another system. 

The first use of geothermally heated soil was under
taken by the Italian Electricity Board (ENEL) in 1969, in 
collaboration with the National Research Council's 
International Institute for Geothermal Research. The 
project was carried out near the present-day Demon
stration Center ofCastelnuovo Val di Cecina, in a small 
pilot greenhouse of about 200 m', which could use 
water at temperatures between 30° and 70'C. The 
greenhouse had a dual heating system. Unit heaters 
were run with water at a temperature of70'C and with 
polythene tubes buried at a depth of 25 em, where 
water at 25' to 30°C was circulated. 

Heating with tubes hung from the greenhouse frame. 
The tubes could be set on the ground, suspended below 
the benches, or hung above the beds. 

Present Situation in Italy 

In some greenhouses (in Italy, about 5 hectares), steam 
at a tern perature of about 120'C is used as a heat source. 
(Obviously, the fluid that circulates in the secondary 
circuit has a temperature of about 90'C.) For other 
greenhouses, waters from springs or wells are utilized, 
with temperatures ranging between 40'C and 970C. 

In this regard, the case of Piancastagnaio is very inter
esting. There, the geothermal fluid, which is super
heated steam with a rather high gas content, is used to 

The heating systems vary. They include: Table I. Greenhouses heated from geothermal sources 

Forced circulation of hot air, by unit heat
ers. Although developed to function with 
water a thigh temperatures, unit heaters are 
easily adaptable to low- temperature wa
ter, given the forced nature of the convec
tive exchange. 

o Natural circulation of hot air, by means of 
tubes, either smooth or finned, placed on the 
ground along the walls of the greenhouse. 
This system, suitable for the circulation of 
fluids at temperatures of around 90'C. nor
mally presents small temperature differ-
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Temperature 
Max. Annual Energy Geoth. 

Capacity Gcal PET Source 
Locality Gcallh 10' 10' 'C 

Bulera (PI) 1.3 4.5 0.45 120 
Canino (VT) 0.2 0.3 0.03 40 
Castelnuovo V.C. (PI) 0.6 1.5 0.15 105 
Civitavecchia (RM) 4.4 9.5 0.95 48 
Galzignano (VI) 2.5 10 1 58 
Lago Boracifero (GR) 1.4 5 0.5 125 
Piancastagnaio (51) 35 237 23.7 97 
Radicondoli (SI) 7.5 4.9 0.49 120 
Rodigo (MN) 1.6 7.9 0.79 60 
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Photo I I. Geothermal well, Sikidang prospect, Central Java. 
Pertamina, the Indonesian oil and geothermal agency, is 
extending production in this locality on the Dieng Plateau. 
Electricity for Dieng Village, on the northern side of the 
plateau, is produced from Sikidang Geothermal field. 

of the Island of Bali, geothermal development may 
impact the scenic environment, important to Indone
sian tourism. However, it is this same tourism that 
could increase the electrical needs. In other areas, the 
transmission of geothermal energy would require costly 
submarine cable lines. In some areas, drilling is very 

Photo 12. Steam vents and boiling mud pots in the vicinity of 
the Sikidang geothermal prospect, Dieng Plateau, Central 
Java. The geothermal activity is associated with the Dieng 
caldera. 

difficult and expensive due to the types of rock overly
ing the reservoirs. 

In summary, it is clear that geothermal resources will 
provide a significant amount of domestic energy in 
Indonesia. 

Indonesian High Enthalpy-Geothermal Prospects 
Abstract 

Geothermal exploration in Indonesia officially started 
in 1972, although scientific drilling was recorded from 
1926 to 1928 in Kamojang geothermal prospect, West 
Java. During the last 20 years, geoscientific field work 
has been carried out along the Indonesian volcanic belt, 
and many geothermal features have been discovered. 
The successful interpretation of the data obtained from 
these geoscientific surveys has resulted in a conceptual 
model. More than 55 high-enthalpy geothermal areas 
are found among the Islands of Sumatra, Java, Sulawesi, 
and East Indonesia. Some have been developed for 
electrical generation, such as Kamojangwith 140 mega
watts and Dieng with 2 megawatts. In the near future, 
the electrical production expected to be supplied by the 
year 1995 from geothermal energy will be increased by 
437 megawatts. 

Introduction 
Indonesia lies on an active volcanic arc and is well 
endowed with high-enthalpy geothermal resources. 

By S. Ganda, D. Sunaryo, D. Hantono, and T. Tampubalon. 
Reprinted, with permission, from a display prepared for the 
20th Annual Meeting of the Geothermal Resources Council, 
San Diego, CA, October 1992. 

GEOTHERMAL HOT LINE 

Based on geoscientific investigations, the total esti
mated geothermal potential of the country is about 
16,035 megawatts of electricity. 

In Indonesia, modern geothermal investigations have 
been carried out since the 1970s. Later, detailed sur
veys have pointed out several promising, high-en
thalpy geothermal areas. The exploration surveys were 
started on the Islands of Java and Bali. In 1982, surveys 
were extended to the Island of Sulawesi and, in 1988, 
to the Island of Sumatra. East Indonesia is scheduled 
to be investigated in 1993. Deep geothermal wells have 
been drilled since 1974 in Kamojang. 

Sumatra Island 

The geothermal prospects in Sumatra are along the 
great Sumatra graben neighboring the Bukit Barisan 
ridge. There are 15 prospects already investigated and 
3 prospects ready to drill; reconnaissance is just fin
ished for 1 prospect, and the rest are being surveyed. 
The total estimated resource potential is 4,885 mega
watts. The first exploratory well is being drilled in the 
Sibayak prospect. 
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Photo 8. Steam at Kamojang Geothermal field is piped into the 
power plant. 

Photo 10. Kamojang Geothermal field. Well #51, drilled in 
June 1992, is the largest well in the field. After 3 months of 
testing, it will be connected to the steam plant. 

Potential Geothermal Production of 
Indonesia 

It is estimated that the potential geothermal produc
tion of Indonesia is 16,035 megawatts of electricity. 
There are about 80 medium-enthalpy potential geo
thermal sites. Five sites have been investigated and 
geothermal energy is being produced at Kamojang and 
Dieng (Sikidang). 

Various factors in developing geothermal energy must 
be taken into consideration in some areas. In the case 

·-. 

Photo 9. Views of the Pertamina 
office compound, Kamojang 
Geothermal field. (a) The 
Indonesian flag flies in front of 
Pertaminafield office headquarters. 
(b) Symbolic drilling rig and a loud 
speaker. (c) A billboard with a list 
of safety practices for workers. a 

b c 
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as opposed to the 70 to 80 percent level 
found with fossil fuels. 

I I ,_I 
Because geothermal heat has a decid
edly lower cost than coal, petroleum, 
and natural gas, it is advisable to choose 
high-energy consumption cultivations 
to use with geothermal. (By this, we 
mean plants that require high tempera
tures in order to grow, and thus a large 
amount of thermal energy.) Today, the 
Italian market seems to encourage espe
cially floricultural production, such as 
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Figure I. Simplified scheme of the Butera Project. 

produce electricity in a discharging-to-atmosphere 
turbine. The discharged fluid goes into a direct-contact 
heat exchanger at atmospheric pressure, from which 
water exits at 97"C. The water is sent to plate-type 
exchangers, where it heats the treated water of the 
secondary circuit of a greenhouse installation to 90"C 
before it is sent for reinjection. Between the plate-type 
exchangers and the greenhouses, there is a consider
able height difference. Thus, the water of the second
ary circuit must pass through a shell-and-tube ex
changer set at the same elevation as the greenhouses. 
The tertiary circuit leads off from here, where there are 
also large tanks for the heat accumulation. A closed 
cycle feeds the production installations. 

Another highly interesting case of integrated utiliza
tion of geothermal energy is the Bulera project, imple
mented only in part. Here, starting with a fluid at 
120"C, electrical energy should be produced, along 
with heat for 2 hectares of greenhouses, tunnels for 
growing vegetables and mushrooms, tanks for fish 
breeding, and fields (Fig. 1). 

Technical and Economic Considerations 

With respect to conventional energy sources, geother
mal energy has a low environmental impact as long as 
a few basic rules are respected, such as the reinjection 
of spent waters . 

Geothermal's main characteristic is high energy effi
ciency, particularly for low-temperature fluids. The 
ratio between heat produced and the thermal energy 
obtained from initial conditions to the ambient tem
perature, can reach 90 percent with geothermal fluids, 

GEOTHERMAL HOT LINE 

flowers and ornamental plants. Among 
these are: Aeschynanthus, cyclamen, Cro
ton dieffenbachia, Euphorbia pulcherrima 
(poinsettia), Hydrangea scheffleria, 
Scindapsus, Spathiphyllum, and 
Syngonium philodendron, even though 
specialized garden produce, such as ba-

sil, is also sold. 

With conventional fuels, heating expenses equal about 
15 to 20 percent of the value ofthe sold product. Hence, 
it is possible to have competitive geothermal green
houses in the hilly areas where geothermal resources 
are usually located, where the average outside tem
perature is lower because of the higher elevations. 
Sometimes, geothermal greenhouses are far from the 
product market. Then, transportation costs may ac
count for a larger share of the final cost than in conven
tionally heated greenhouses. 

Future Prospects 

Italy has nine greenhouse installations that use geo
thermal energy. Some other initiatives of great interest 
are being implemented, due both to the dimensions of 
the new installations and the proposed technological 
innovations. For example, atCastelnuovo Valdi Cecina, 
a greenhouse of about 2000 m 2 is being built for the 
production of basil. It will use a dual heating system 
with unit heaters (using water at 65"C) and soil heating 
by means of corrugated plastic tubes at a depth of 40 
em. Water of 35"C will be circulated from the unit 
heaters. 

The geothermal source of this greenhouse is the district 
heating, system-outlet water from the nearby town. 
Once the district heating system has been activated and 
the greenhouse project is underway, this will exem
plify the combined use of geothermal fluid with a high 
utilization factor, partly because greenhouses and dis
trict heating systems display about the same trend in a 
heating load diagram. 
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Other projects are being implemented at Castelgiorgio 
in the province ofTerni and at Latera in the province of 
Viterbo. At Castelgiorgio, a 1000 kW binary-circuit 
unit will be powered with the 120"C fluid produced 
from one well drilled some time ago by ENEL. Down
stream from the power plant, through plate-type ex
changers, the now 90"C water will heat the fluid of a 

secondary circuit of an agro-industrial installation and 
2 hectares of greenhouses before being reinjected in 
another well. At Latera, a two-phase fluid (water and 
steam at 200"C) will feed a double-flash power plant. 
Downstream, the discharged water will supply the 
heating plant of greenhouses covering 15 hectares. 

MEXICO 

Las Tres Vlrgenes Geothermal Project, 
Baja California Sur, Mexico 

The Las Tres Virgenes Geothermal Project of 
Mexico'sComisi6nFederal de Electricidad (CFE) 
is about 30 kilometers northwest of Santa Rosalia 
(see map). The project is about 18 kilometers by 
secondary road from the main highway. 

The area presents a fantastic scene of volcanic 
cones, calderas, lava flows, and varieties of na
tive cacti. The volcanic activity is related to the 
Caldera de Reforrna uplift to the east, along the 
coast of the Sea of Cortez. Thermal springs 
associated with hydrothermal alteration indi
cate potential for a geothermal zone at depth in 
the Las Tres Virgenes area. 

Wells were drilled here to find a reservoir suit
able for use in a geothermal electrical-generation 
project. A vertical test well was drilled in 1985 
to a depth of 1142 meters. The Quaternary 
sediments encountered are thin sandstone beds 
overlying andesite (to 196 meters) and ignim
brites (196 to 256 meters). Tertiary Pliocene 
sediments (256 to 376 meters) are sandstones 
with some fossils present. Miocene sediments 
include basalt (695 to 956 meters) interbedded 
with sandstone (956 to 1046 meters) and coarse 
sandstone (1046 to 1076 meters). A fault zone of 
transitional micro breccia, from 1076-1126 meters 
deep, is near the top of the Cretaceous at about 
1046 meters. Below the rnicrobreccia is grano
diorite(1126 to 1142 meters). The reservoir fluid 
tested from below the fault zone is about 200" C, 
but the sediments were not permeable. 

The second well, drilled in 1991, is a directional 
well off the first borehole at about 600 meters, 
drilled to a depth of about 1200 meters. Fluid in 
the directional well tested at a higher tempera
ture and sediments were more permeable than 

by Mary C. Woods, Geologist 
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A sign along the main highway marks the turnoff to the geothermal 
project. The side road, lined with rocks painted white, winds through 
the volcanic cones of the Las Tres Virgenes area. Photos by M. C. 
Woods, November 1991. 
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Photo 5. Steam vents in the Kamojang geothermal 
area. Dutch engineers drilled 5 steam wells here 
in the mid-1920s. 

Photo 6. One of the 5, original steam wells in the Kamojang 
geothermal area, drilled by Dutch engineers in 1926. Well #2 is 
now sealed. The drill bits are displayed, embedded in cement, 
and information about the well is on the sign (right side of 
photo). Steam from vents can be seen in the background. 

Photo 7. Lanpangan 
Kamojang Geothermal Plant, 
showing cooling towers and 
two, large steam-intake pipes. 
A vacuum pulls steam from 
the well units, through the 
pipelines and into the power 
plant. Three units in the field 
produce a total of 140 
megawatts of electricity. 

GEOTHERMAL HOT LINE 

depth of about 18 to 20 meters; the steam temperature 
was about 110"C, with pressure measured at 0.5 kilo
grams per square centimeter (KSC). Stearn was pro
duced at a rate of 0.75 tons per month, according to a 
sign at one well. 

Today, geothermal electrical-generation projects are 
being developed by Pertarnina, the Indonesian na
tional agency foroiland geothermal development. The 
Lanpangan Kamojang geothermal steam plant is oper
ated with steam from 52 wells (Photos 7 to 9). Unit I 
generates 30 megawatts; Unit II, 55; and Unit III, 55. 
Total production is 140 megawatts of electricity, which 
is used in the Cities ofGarut and Bandung on the Island 
of Java, and in cities on the Island of Bali. 

The Kamojang geothermal reservoir is 1000 meters 
thick. Gravity survey techniques were used to site 
wells in the field. The wells are first drilled vertically, 
and then extended horizontally into the geothermal 
reservoir. Tungsten drill bits are used. 

Well #51 was drilled in June 1992, to a depth of 1300 
meters (Photo 10). The reservoir temperature is240"C, 
and the production rate 120 tons per hour. The well is 
the third largest producer in the field. The wellbore 
was begun with a casing diameter of 40 inches, reduced 
eventually to 7 inches by the time the steam reservoir 
was penetrated. Waste water is reinjected. The new 
well will be tested for 3 months before being connected 
to the steam generating plant. 

Dieng Geothermal Fields 

On the Dieng Plateau of Central Java, the geothermal 
prospects ofSikidang (Photo 11), Sileri, Candradirnuka, 
and Sroja are being developed. The Dieng Plateau is a 
collapsed caldera with an elevation of 2093 meters. 
Numerous steam vents and mud pots in the area are 
surface indications of deeper geothermal activity (Photo 
12). 
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caldera. Remnants of the cone formed an island one
fourth the size ofthe 1883 volcano. Submarine volcanic 
activity in the submerged crater formed a new cinder 
cone that emerged in 1928 and built up to 500 feet in 
elevation. The 1928 volcanic cone was called Anak 
Krakautau, or "Child of Krakatau." Other eruptions 

Photo 3. Gunung Merapi (High Fire Mountain), Central Java, 
Indonesia. This is one of the most active and destructive 
volcanoes in the world. 

Photo 4. Sulphuric steam vents and mud pots, Gunung 
Papandayan, Garut Plateau area of Java. 
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occurred from 1960through 1979,andin 1981. In 1988, 
lava extrusions formed another cone (Photo 2). 

Gunung Merapi, or High Fire Mountain, is in Central 
Java about 25 miles north of the city of Yogyakarta. It 
erupts often and is one of the world's most active and 
destructive volcanoes (Photo 3). Since 1930, Merapi 
has erupted 25 times, killing 1,500 people. The most 
recent major eruption was in 1969; volcanic activity 
occurs here at intervals of about 5 1/2 years. 

Gunung Papandayan 

The active crater of Gunung Papandayan is 2622 meters 
high, located in theGarut Plateau area ofJava. Near the 
crater are geysers, fumaroles, sulphuric steam vents, 
and mud pots (Photo 4). 

The volcano erupted in 1772, devastating 40 villages 
and killing 2,957 people. In the 1920s, earth tremors, 
explosions, and lahar flows occurred. Today, the 
volcano is monitored by seismologists. 

Geothermal Power Plants 

Kamojang geothermal area is on top of a volcanic 
mountain range, about 30 kilometers southeast of the 
CityofBandung,Java(Fig.3). Theareahasmanysteam 
geysers, boiling mud pots, and sulphur springs. Dutch 
engineers first drilled wells in this area in the mid-
1920s (Photos 5 and 6). Five wells were drilled to a 
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View of the calderas and lava flows surrounding the drilling 
area. 

in the first well. 

According to an article titled "Geothermal Exploration 
Activities in Baja California, Mexico" by Luis Quijano, 
published in the September /October 1992 issue of the 
Geothermal Resources Council Bulletin, "In the short
term, CFE plans to install3 to 5 megawatts to meet the 
electrical demand of the local grid that includes the 
Cities ofMulege, Santa Rosalia, and San Ignacio. Larger 
generation capacity could be used to extend the grid to 
Vizcaino and Guerrero Negro to meet demand for 
ground water pumping and salt extraction. The avail
ability of electricity can also help in developing the 
beautiful tourist resources of the area." 

The author wishes to thank Mr. Martin Villavicencio, the 
project geologist, for his assistance. 

CANADA 

Meager Creek Update 
Canadian Crew Energy Corporation, its wholly owned 
subsidiary Meager Creek Development Corporation, 
and Guy F. Atkinson Holdings Ltd. have established a 
joint venture to develop the Meager Creek Geothermal 
Project, located 100 miles north of Vancouver, British 
Columbia. Atkinson, or its affiliates, will earn a 57 
percent interest in the Meager Creek Geothermal En
ergy Joint Venture in exchange for funding the initial, 
developmental phase of the project. Canadian Crew 
will maintain a 43 percent interest in the joint venture. 

Canadian Crew Energy has contracted with 
GeothermEx, Inc. for a final evaluation of the geother
mal resource at Meager Creek, near Pemberton, B.C. 
GeothermEx will analyze project data, update a con
ceptual model, develop a field program to complete 
the resource evaluation (including drilling up to 3 slim 
wells), interpret data, and design field development 
for commercial production. 

GEOTHERMAL HOT LINE 
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The drilling rig is near the base of Las Tres Virgenes volcanic 
cones. 

In addition, the joint venture intends to undertake all 
aspects of the federal and provincial regulatory and 
permitting processes, negotiate the terms of an electric
ity sales agreement for the initial 60-megawatt plant, 
and negotiate transmission line easements and inter
connection requirements. 

Commonwealth Construction Company will design, 
obtain materials, construct, and operate the 60-mega
watt geothermal power plant at Meager Creek. Com
monwealth Construction is a division of the Guy F. 
Atkinson Company. The plant is scheduled to be 
completed by the end of 1995. 

The Meager Creek project will be Canada's first geo
thermal electricity development. The project has an 
estimated electrical potential of 260 megawatts. Plans 
are to develop the project to full potential incremen
tally, following the construction and commissioning of 
the first plant. 
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200 Geysers Counted in the Kronotsky Nature Preserve 
The Kronotsky Nature Preserve is an area of beautiful, 
mountainous wilderness on the Kamchatka Peninsula. 
The preserve became the equivalent of a national park 
in 1934. The United Nations has designated the 2.5-
million acre area a World Heritage Site in recognition 
of its great biodiversity. Two hundred geysers and 22 
volcanoes have been counted there. 

area about 1-1/2 miles long, about the size of 
Yellowstone's Upper Geyser Basin, the site of Old 
FaithfuL 

The author writes that most of the geysers in Dolina 
Geizerov are small, and one is not over an inch high. 
But many of the geysers are large. The geyser called 
Grot Yubileinyi is presently one of the world's largest. 
Spray from this geyser has reached 230 feet. A geyser field, named Dolina Geizerov, was discov

ered in the preserve by Soviet expeditions in 1941, 
according to an interesting and well-illustrated article 
titled "The Valley of The Geysers" by T. Scott Bryan in 
the July 1992 issue of Earth. The geyser field is within 
a young, active, volcanic system and encompasses an 

Earth is published by the Kalmbach Publishing Com
pany, 21027 Crossroads Circle, P.O. Box 1612, 
Waukesha, WI 53187. 

JAPAN 

Chronological Table of Geothermal Energy Development 
The following table offers a short timeline for the development of geothermal energy in Japan. 

1925 November 

1952 July 

1960 June 

1966 October 

1967 August 

1974 June 

July 

1975 March 

1977 June 

September 

Dr Heiji Tachikawa, Tokyo Electric Light Co., Ltd., was the first to successfully 
generate geothermal power in Japan (output: L 12 kW). 

Promulgation of Electric Power Development Promotion Act. 

Establishment of Japan Geothermal Energy Association (Obtained sanction as 
a corporation on September 6, 1961 ). 

Initiation of the first operation of a modern geothermal power plant in Japan, 
by Japan Metals & Chemicals Co., Ltd. (Matsukawa Power Plant, output: 9,500 
kW). 

Initiation of Japan's first operation of a water-dominated, geothermal power 
plant by Kyushu Electric Power Co., Inc. (Ohtake Power Plant, output: 11,000 
kW). 

Start-up of Ohnuma Geothermal Power Plant (Mitsubishi Materials Corpora
tion, output: 6,000 kW). 

Inauguration of Sunshine Project by Agency oflndustrial Science and Technol
ogy. 

Start-up of Onikobe Geothermal Power Plant (Electric Power Development 
Co., Ltd., output: 11,000 kW). 

Start-up of Hatchobaru Geothermal Power Plant (Kyushu Electric Power Co., 
Inc., output: 23,000 kW). 

Start of fundamental investigation for geothermal energy development by the 
Agency of Natural Resources and Energy. 

Reprinted from the Annual Report on Geothennal Energy Development in Japan, 1992. A publication of the Japan 
Geothermal Energy Association, Yurakucho Denki Bldg., 1-7-1, Yurakucho, Chiyoda-ku, Tokyo 100 Japan. 
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Photo I. ViewofTambora, /slandofSumbawa, Indonesia. In 
1815, this volcano produced the earth's largest historic 
eruption. Photos by M. Woods, July 1992. 

year. Geothermal activity (fumaroles and solfataric 
vents) occurs in about 88localities in the archipelago. 

Sumbawa Island 

Tambora, a towering 2820-meter volcano, dominates 
the Island of Sumbawa. It is one of the largest volcanic 
cones in the world (Photo 1 and Fig. 2). The caldera is 
6 kilometers wide and about700 meters deep. Tambora 
produced the largest historic volcanic eruption when it 

Photo 2. Krakatau volcano area, Java, Indonesia. Three small 
islands in the former crater are all that remained of the 
volcano after the 1883 eruption. Today, the volcano is made up 
of cinders and volcanic debris built up by eruptions in 1927 
(lower left) and /988 (larger cone on right). The light colored 
streaks on the /988 cone are sulphur deposits. 

erupted in April 1815. The eruption brought the 
immediate death of 12,000 people, with another 78,000 
people dying of starvation and disease in the aftermath 
of the gigantic explosion of 100 cubic kilometers of 
volcanic ejecta. One-half meter of volcanic ash and 
mud covered the island, and no crops could be grown 
for several years. The climate was affected worldwide, 
and the year of 1816 became known as the year without 
a summer. 

Java Island 

The Island of Java is the site of the famous Krakatau 
volcano (Photo 2), which erupted in 1883, causing 
worldwide variation in climatic conditions. The vol
cano was 30 miles off the west coast of Java. The 
explosion of Krakatau created a collapsed submarine 
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Figure 2. Sumbawa. Indonesia, showing the location ofTambora volcano. 
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INDONESIA 

Indonesia: Archipelago on the Ring of Fire 
Introduction 

Indonesia, an area once called the East Indies Spice 
Islands, is a volcanic archipelago just below the equa
tor between the Asian continent and the South Pacific 
Ocean and the Australian continent and the Indian 
Ocean (Fig. 1). The archipelgo is stretched out over 
5150 kilometers, a distance equivalent to the width of 
the United States. There are more than 17,500 islands 
in this chain, but the Islands of Sumatra, Java, 
Kalimantan, Sulawesi, Bali, and Irian Jaya are concen
tration centers for population, industry, and cultural 
development. 

Cultural History 

Indonesia has a population of about 180rnillion people, 
and 55 percent are children. There are about 17 major 
ethnic groups, each numbering in the millions, and 
more than 200 smaller ethnic groups. This great mix is 
due to migrations over the last 5,000 to 6,000 years. 

Over the centuries, the archipelago has felt the influ
ences of Mongols, Arabs, Indians, Asians, Native Aus
tralians, and Europeans; all have left cultural and 
religious impacts. The Dutch dominated Indonesia 

from about 1605 until late 1949. 

Because of such ethnic diversity, about 50 languages 
and many dialects are spoken. The national language 
is Bahasa Indonesia, which is written in Roman script. 

Geological Setting 

The geology of the Indonesian archipelago is almost as 
diverse as the culture. Starting about 400 million years 
ago, the area has evolved through complex subduction 
and strike-slip faulting of rnegaplates (the Eurasian, 
Philippine, Indian-Australian, and Pacific plates) and 
of minor plates (Sunda and Caroline plates). Sedi
ments (melange, continental, pelagic, and accretionary 
terrigenous deposits) have been rearranged and de
posited in ever changing patterns of deformation. 

For about 65 million years, volcanic activity has been 
prominent in Indonesia. The locations of volcanoes, 
the lava characteristics, and the geothermal activities 
vary from island to island, due to the complexities of 
tectonic plate motion and the magma source. Of more 
than 177 volcanic centers in the archipelago, 70 to 80 are 
active. About 10 major volcanic eruptions occur each 
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Figure I .Indonesia, showing locations of major islands in the 
archipelago. 
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Start-up ofKakkonda Geothermal Power Plant (Tohoku Electric Power 
Co., Inc.) (Stearn supply by Japan Metals & Chemicals Co., Ltd., output: 
50,000kW). 

Establishment of the New Energy Development Organization (NEDO) 
(currently called the New Energy and Industrial Technology Develop
ment Organization). 

Initiation of investigation on geothermal energy development. 

Start-up of private geothermal power plant (Suginoi Hotel, output: 
3,000 kW). 

Start-up of Mori Geothermal Power Plant (Hokkaido Electric Power 
Co., Inc.) (Stearn supply by Donan Geothermal Energy Co., Ltd., 
output: 50,000 kW). 

Start-up of private geothermal power plant (Kirishirna International 
Hotel, output: 100 kW). 

Initiation of elemental technology development for hot-dry-rock power
generation system by NEDO at the Hijiori district in Yamagata Prefec
ture. 

Start-up of Hatchobaru Geothermal Power Plant Unit 2 (Kyushu 
Electric Power Co., Inc., output: 55,000 kW). 

1992 Report on Japanese Geothermal Development 
There are four organizations promoting the develop
ment of geothermal energy in Japan. 

1. Japan Geothermal Energy Association 

Established in 1960, the association is the oldest among 
the geothermal organizations in Japan. The association 
surveys, researches, educates, publishes, and studies 
matters relating to geothermal energy. It has about 100 
corporate members and 500 private members. 

2. New Energy Development and Industrial Tech
nology Development Organization 

Established in 1980 as an implementing agency of the 
Japanese Government in fields related to technological 
development, the organization aims at reducing the 
Japanese economy's dependence on oil. It grants 
subsidies for the development of geothermal resources. 

3. New Energy Foundation 

Established in 1980, the foundation surveys and re
searches matters to promote the development of tech-

GEOTHERMAL HOT LINE 

niques related to new energy sources. It also surveys, 
researches, demonstrates, and distributes information 
concerning the development and use of small- and 
medium-sized hydraulic, geothermal, and other local 
energy sources. 

4. Geothermal Research Society of Japan 

The society was established in 1978 to promote the 
advancement of science and technology related to the 
exploration, development, power generation, and 
multiple uses of geothermal energy. Its general meet
ing is held every fall. Foreigners' attendance at the 
meeting and memberships are welcomed. 

Three journals play a leading role among Japanese 
journals in the field of science on geothermal energy. 
These are Chinetsu (Japanese Geothermal Energy Asso
ciation), Geothermal Energy (New Energy Foundation), 
and the Bulletin of Geothermal Research Society of Japan. 
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Table I. Geothermal power plants operating in Japan, March 199/. 

Name of Power Plant Rated Annua1 Energy Maximum Operation Load Utilization Auxiliary 
(Name of Enterprise) Output Production Power Factor Factor Factor Power Ratio 

(MW) IMWhl IMWl (%) (%) (%) (%) 

Matsukawa (Japan Metals &, Chemicals Co., Ltd.) 22.0 173,551 22.0 98.1 89.8 89.8 6.8 
Otak. (Kyushu Eledric Power Co., Inc.) 12.5 104,234 12.5 95.9 94.9 94.9 8.7 
Ohnuma (Mitsubishi Materials Corporation) 9.5 67,131 9.2 91.3 83.1 80.4 8.3 
Hatchobaru I (Kyushu Electric Power Co., Inc.) 55.0 384,152 54.9 100 79.6 79.5 7.9 
Hatchobaru Il(ditto) 55.0 409,746 55.0 92.9 84.8 84.8 7.3 
Onikobe (Electric Power Development Co.) 12.5 87,430 12.5 86.0 80.0 79.6 10.7 
Kakkonda (Jafan Metals & Chemicals Co., Ltd. 50.0 363,121 50.0 94.8 82.7 82.7 5.0 

an Tohoku Electric Power Co., Inc.) 
Mori (Donan Geothennal Energy Co., Ltd. 50.0 172,210 30.0 87.4 65.4 39.2 14.2 

and The Hokkaido Electric Power 
Co., Inc.) 

Suginoi (Suginoi Hotel) 3.0 2,811 1.75 100 76.1 10.7 23.2 
IGrishima International Hotel I 

) 0.45 (Daiwabo Kanko Co., Ltd.) II 1,582 0.43 100 51.7 40.0 15.9 
III 

Takenoyu (Hirose Trading Co., Ltd.) 0.105 - - - - - -

Total 270.055 1,765,968 248.28 - 81.0 74.5 -

Note: 1. "Annual Energy Production" coven~ energy production for one year from 4. "L<:lad Factor" is equivalent to: 

April1, 1991 to March 31, 1992. (Average Power through the year} 
X 100% 

Maximum Power 

2. "Maximum Power" indicates the maximum power generated in one 5. "Utilization Factor" is equivalent to: 

hour. ( Average Power through the year) 
Rated Output x lOO% 

3. "Operation Factor" iJ equivalent to: 6. "Auxiliary Power Ratio" is equivalent to: 

( Number or Operating Daya) X 100% 
( Auxiliary Power ) 

)( 100% 
Number or Calendar Days Annual Energy Production 

Table 2. Wells drilled for geothermal power plants in operation in Japan, March 1991. 

s ..... m Condition• 
(Turbine Inlet) Production Well lnj«tion Well 

..... Temp. ....... fl~ InU"" Spent ....... T~l Depth ....... 
, __ 

"" lnUM Spent ........ T-1 ""'"' Name()( """"' .. ~ fl~ w.~ 

Pow..rPlant .. ~ fl~ 
(MW) ('Cl "'' '""' (number) (number) (number) (nutnbet) lml '"" '""' '""' (number) (number) (number) (number) (m-m) 

cm'g) em'g) 

Mabukawa 22.0 1<7 3.5 211.7 " ' 0 " 1,08(). 3.7·0 '" 0 2(1) 0 0 ' 1,000 
1,507 

Otak• 12.5 127 ).5 135 • 6 ' 12 35~ 3.3·6.6 )35 "'' 15 11(2) 0 26(2) 36(). 

1,561 701 
Ohnuma 95 127 1.5 107 5 ) 0 6 1,485- ).116- 86.3 403.1 3 ~2) 0 ~2) 636-

1,767 1.28 1,200 
Onillobe 12.5 138.2 2.5 Hl.7 7 3 1 1) "~ 1.95- " 361 ' 1 1 • 350-800 

1.500 •• 
Hfltcb<Goo ..... J 00.0 1641109 6.0/0.43 345/124 ,. 7 1 " "'· 5.8·7.5 348fl24 "' )3 13(3) 0 26(3) ,,. 

1,971 1,500 
Hatcbabllru II 55.0 164'107 6.010.3 327/110 " 0 0 10 1,270. 5.9-7.8 371/110 '"' ' 0 1 5 1.100. 

1,851 1.500 
Kakkonda S<I.O 147.4 3.5 478 19 3 0 " 881· 4.8·20.2 <35 2,300 " 3 0 19 521· 

2,000 1,600 
SugiDoi 3.0 142.9 3.0 40 3 7 0 10 150.400 2.5·3.5 " ~.0 0 0 0 0 -
Mori S<I.O 162.41 6.0/1.0 35W 8 0 3 1) "~ 7.9·15.0 2291102 1,118 8 0 5 )3 .... 

119.6 137.8 3,000 2,383 
Kirishima 0.45 142.9 3.0 • 3 0 0 3 70·400 1.8·2.2 5.5 0.2 0 0 0 0 -
Taltenoyu 0.105 - - - - - - - - - - - - - - - -

Toto! 270.055 - - - 83 " T 1)9 - - 1,936.31 5,811.3 65(1) 31(5) 7 103(51 -
336 

Note: 1. Stellll1 conditione (turbine inlet} indicate designed values. 
2. ·r indicates primary eteaml&eeondary ateam. 
3. Number in ( ) in the list of injection well indicates number of wells c.nnverted from produet.ion wells. 
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Table 3. Installed thermal power for direct-use geothermal energy in Japan, Aprill992. 

Space Agriculture Aquaculture Snow Pools Industry Stock Total 
Prefecture Heating Melting Breeding 

(MWt) (MWt) IMWt) (MWt) (MWt) IMWt) (MWt) IMWt) 

Hokkaido 9.47 23.09 0.92 3.81 0.65 0.45 38.39 
Aomori 0.73 0.12 0.03 1.40 2.28 
lwate 3.22 3.22 
Mlyagl 0.19 1.65 0.03 0.74 2.61 
Akita 0.92 0.72 1.21 1.18 1.50 0.99 6.52 
Yamagata 0.08 0.00 3.29 1.81 5.18 
Fukushima 1.95 1.95 
Gun rna 4.44 1.81 0.39 6.64 
Tochigi 0.09 0.05 0.05 0.19 
Nagano 1.85 0.40 1.14 0.01 3.40 
Shizuoka 0.86 1.27 3.58 0.10 5.81 
Gifu 16.37 0.05 1.41 0.95 0.21 18.99 
Hyogo 0.09 0.09 
Wakayama 0.17 0.17 
Okayama 0.12 0.02 0.14 
Shimane 0.01 0.35 0.36 
Yamaguchi 0.20 0.20 
Saga 0.01 0.01 
Kumamoto 0.96 0.93 1.06 2.95 
Oita 12.55 39.05 4.24 55.84 
Kagoshima 3.45 8.24 12.92 0.08 0.02 0.10 24.81 

Tota] 52.08 79.02 28.87 13.24 4.88 1.46 0.20 179.75 

Table 4. Development status of geothermal power plants in Japan 

Name of Power Output Electric Power Fiscal year• 
Development Company 

Plant MW Company 1991 1992 1993 1994 1995 1996 1997 

Tohoku Electric Akita Geothermal 9214 9413 
Uenotai 27.5 

Power Co., Inc. Energy Co., Ltd. " ... 
Tohoku Electric Mitsubishi Materials 93/4 9513 

Sumikawa 50 
Power Co., Inc. Corp. " ... 
Toh()kU Electric Okuaizu Geothermal 93/6 95.15 

Yanaizu 65 
Power Co., Inc. Co., Ltd. " ... 
Tohoku Electric Tohoku Geothermal 94/4 9613 

Kakkonda II 30 
Power Co., Inc. Energy Co., Ltd. " ... 
Kyushu Electric Japex Geothermal 93n 

Yamakawa 30 
Power Co., Inc. Kyushu Co., Ltd. " ... 
Kyushu Electric Nittelsu Kagoshima 

Ohgiri 30 
P()wer Co., Inc. Geothermal Co., Ltd. ... 
Kyu.shu Electric Idemitsu Geothermal 

Takigami 25 
Power Co., Inc. Co., Ltd. ... 
Electric Power Electric Power 

Oguni 25-30 
Development Co., Development Co., 

*Fiacal year in Japan is from April! to March 31 of the following year. 

A Start of construction work 

.I. Start of operation 
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GEOTHERMAL RESOURCES COUNCIL -------

DAVID N_ ANDEI<SO\J 
ExL'LliiiVl' Dtrcctor 
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1 ~c~rvi~!s n:~~r~~;~~~~~~~g8a~~vi~e::;~~;:r~i~t ~o;~~;~h~0~fo~~n~ 
.::;::::_ \...}..,.,_ <. \ : membership drive. Membership renewals received before April 1, 

1992 wi!i be included in the 1992 MEMBERSHIP ROSTER. Renewals received after Aprii 
1 will not be included. No exceptions will be given. 

By renewing now, you will continue to enjoy the membership benefits, including the 
monthly Bulletin, inclusion in the Roster, and your eligibility for a reduced registration fee 
for the 1992 Annual Meeting in San Diego, CA and other short courses that will be 
offered throughout the year. As a renewed member the GRC, through its affiliation with 
the International Geothermal Association, will keep you abreast of happenings throughout 
the entire geothermal world. 

The year 1991 was characterized by general economic malaise but recent events indicate 
that 1992 will be more vigorous and geothermal gives every appearance of getting some 
of the action. New geothermal power generation projects are actually under construction 
in Nevada and the Bonneville Power Administration has selected Oregon and California 
sites for geothermal demonstration projects. A GRC mer.1bership guarantees that you will 
be kept informed of all the upcoming activity. 

As usual, your membership support is appreciated. Send in your renewal today and 
remain an active member. 

Sincerely, 

&-i&nc-c/""t 
Dick Benoit 
Membership Committee Chairman 

(916) 758-2360 • P.O. Box 1350 • Davis, California 95617-1350 • U.S.A. • Telex: 882410 • Fax: (916) 758-2839 
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CURRENT rtDDF::ESS AND PHONE~ 

D.;:..:..:.n Naka.nc 
State of Hawaii 
Dept of Land ~~ Nat F.:es•)Uf•:es 
PD Bo:,; 373 
Honolulu, HI 96809 

PHONE~ 808/548--754 ~ 
'-1;x: sos/548-6052 
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Geothermal Safety Expert. .. 

Continued from page 2 

UNOCAL is the world's largest producer of geothermal energy. 
The company supplies natural steam to power more than 1800 
megawatts of electrical generating capacity in the U.S. and the 
Philippines. For more than 25 years, UNOCAL has pioneered 
new technology in drilling, production and reservoir engineering 
of geothermal resources. 

Their safety record reflects the safety record of the industry in 
general: a 1.29 percent incident ratio, or only 9 incidents out of 
700 wells between 1957 and 1985 (UNOCAL hasn't had an 
incident since 1985 and has built 200 additional wells since 
then). 

Here are some highlights from Hamblin's presentation: 

Geothermal energy can only be effectively implemented if 
industry and government work closely together. 
One of the keys to consistency in geothermal development is 
bringing in and keeping qualified, experienced supervisors 
and staff. 
It's not unusual for geothermal developers to encounter some 
initial community skepticism. However, it has been 
UNOCAL's experience that things tum around once the 
facilities go on~ line. ; 

ProGEO The Pro-Geothermal Alliance 

737 Bishop Street, Suite 2880 • Honolulu, Hawaii 96813 

Mr. Dean Nakano 
Dept. of Water & Land Dev. 
1157 Punchbowl 
Honolulu, HI 96813 
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Wind and Solar Energy 
Options Weakening 

The Problem: Hawaii is 90% dependent on foreign oil 
sources for its energy needs. 

The Solution: Alternative enerRY sources like geothermal, 
solar and wind. 

The Reality: Geothermal is clearly the most viable alter
native energy source for the future. 

Hawaii needs to explore all feasible alternative energy options 
if we hope to lessen our state's heavy dependence on imported 
oil. Energy sources like wind, solar, OTEC and geothermal 
should play an important part in Hawaii's energy future. Unfor
tunately, wind and solar are currently not economically viable. 
Recent events dramatically underscored this point. 

During November 1991, 180 of the 198 wind turbines located in 
Kahua Ranch on the Big Island were dismantled and removed 
due to continuing revenue loss. Even though federal, state and 
private interests invested an estimated $400,000 to convert many 
of the wind turbines into pumped-hydro systems, the use of wind 
energy on a regular basis has not proven to be practical. The 
pumped-hydro systems, in conjunction with the wind turbines, 
were designed to increase the power capacity of the wind farm 
from 25 to I 00 kilowatt hours. 

In addition to the Kahua Ranch shutdown, Hawaiian Electric 
Renewable Systems expects to lose $350,000 on its two Big 
Island wind farms. Another Big Island wind farm at Lalamilo 
also expects to lose money. 

February 1992 

Wind generated po~ only alternate energy source in 
trouble. The world's largest developer of solar power plants, 
Luz International Ltd., recently tiled for bankruptcy. Luz 

(,;!,_,;. '( ~ 
Continued on page 2 : ( :'' .... 

Solar Power Producer 
Files for Bankruptcy 
Luz International Ltd. and four subsidiaries, producers of 
more than 90 percent of the world's solar power, an
nounced recently that they have filed for bankruptcy. 

Luz formerly sold electricity to a California utility com
pany under a 30-year contract at a "preferred" rate, 
meaning that year-to-year Luz received what the utility 
company would have spent to generate the power on its 
own. Despite having facilities in the sun-rich Mojave 
Desert, Luz had been supplementing its solar generated 
power with gas generated power in order to supply the 
contracted-for level of energy to the utility company. As 
fuel prices dropped in recent years, so did Luz's revenue. 

According to a recent report, the future of solar energy in 
general has become bleak due to growing uncertainties 
about permanent tax incentives and credits. 

In Hawaii, Luz had been working on a feasibility study for 
development of large-scale solar electricity facilities in 
Hawaii. The project was put on hold after the bankruptcy 
announcement. ... ... 
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No Residual Oil Glut 
With Geothermal 
One of the primary benefits of developing geothermal energy in 
Hawaii is the reduced vulnerability associated with our 90% 
dependency on imported oil for production of Hawaii's electrical 
energy. 

In addition, geothermal development would reduce the amount of 
residual oil burned for electrical generation. Residual oil is a 
by-product of Hawaii's imported crude oil, most of which is 
refined and used for gasoline and jet fuel. Geothermal opponents 
are issuing statements that say development of geothermal 
energy on the Big Island would not reduce the amount of residual 
oil produced in Hawaii since it is the direct by-product of 
refining crude oil into gasoline and jet-fuel. This information 
being disseminated by opponents is not valid. 

While Hawaii will need to continue importing crude oil to make 
gasoline and jet fuel, even after geothermal goes on-line, it's 
improbable from a business standpoint that refiners would 
continue importing a grade of crude that results in an unneeded 
oversupply of residual oil. Refiners could exercise one or more 
of the following options when geothermal energy production 
begins on the Big Island, thereby reducing the amount of residual 
oil produced. 

Purchase lighter and/or lower sulfur grades of crude oil for 
import to Hawaii. This would allow a higher percentage of 
the oil to be refined for transportation fuels and result in a 
lower percentage of residual oil per barrel refined. 

• Improve the capability of their refineries to process the 
heavy residual oils and to reduce sulfur content so that a 
higher percentage of the crude oil can be converted 
to higher grade transportation fuels. 

The above scenarios could be initiated when just one 25 MW 
geothermal facility is activated on the Big Island. A 25 MW 
geothermal plant would mean that, annually, approximately 
450,000 barrels of residual oil will not be shipped from Oahu to 
Hila. With such a reduction in the amount of residual oil burned 
for electrical generation, there would be a corresponding reduc
tion in the emission of "greenhouse" gases. For example, 
173,000 tons of C0

2 
per year would not be emitted if a 25 MW 

oil plant were eliminated. 

Along with the environmental benefits, the State would ulti
mately benefit from a reduction in imported oil and, thus, be 
relieved to a degree of its overwhelming dependence on imported 
oil from unstable supply sources. The State would once again be 
back on the road to achieving its goal of energy independence. : 

Wind and Solar Energy Options Weakening 

Continued from front page 

International provided more than 90 percent of the world's solar 
power (see related story on page 1). 

Although the economic future of wind and solar generated power 
is uncertain, geothermal is a steadily improving technology that 
has been proven in 21 countries. States like California, Nevada 
and Utah rely on geothermal as a clean, efficient alternative to 
fossil fuel. 

"Wind and solar electric power are relatively new technologies 
which are not yet capable of providing a firm source of power," 
said Clint Churchill, Chairman of the Pro-Geothermal Alliance. 
"Geothermal, on the other hand, is a proven and viable energy 
source that could help reduce Hawaii's energy dependency on 
imported oil." 

"Hawaii needs to continue to explore all of its energy 
alternatives. Hopefully, solar and wind energy will someday 
become economically viable. Until that time, Hawaii is fortunate 
to have a clean, proven resource such as geothermal." --. -

-2-

o n~========= 
Clean Energy Means 
Less Emissions, Lower 
Costs 
In testimony before the California Energy Commission in 1990, 
a group of major renewable energy producers said that the 
economic benefits of using "clean" energy technologies to 
reduce hannful emissions into the atmosphere is far greater than 
previously reported. The testimony suggested that the value of 
energy produced by clean technologies may be worth as much 
as 5.6 cents per kilowatt-hour. 

The group included three leading independent energy producers 
of wind, solar and geothermal. Their testimony came in 
response to the commission's initial policy statement on the 
1990 Electricity Supply Report. 

Paul Chernick, a researcher specializing in determining the 
societal, or "external," cost of burning fossil fuels to produce 
energy, presented the group's view that the commission staff 
underestimated the cost of removing carbon dioxide (the by
product of fossil fuel burning) from the atmosphere through 
photosynthesis. The commission staff had estimated that 
planting trees in urban areas to remove carbon dioxide from the 
atmosphere would cost only $7 per ton of carbon dioxide. 
Chernick warned that tree "productivity" on land parcels 
marginally suited for restoration, such as in urban areas, is less 
than on private forestland and costs are, therefore, greater. He 
calculated that utilizing clean technology to reduce emissions 
would amount to a savings of between 3.3 to 5.6 cents per 
kilowatt-hour. : 

Geothermal Safety 
Expert Visits Honolulu 
Gerald Hamblin, District Drilling Superintendent for 
UNOCAL's Geothermal Division, met with various geothermal 
developers and government officials in Hawaii recently to 
discuss drilling technology and safety, and relate some of his 
experiences with geothermal on the mainland to the situation in 
Hawaii. 

Hamblin oversees UNOCAL's domestic drilling operations and 
international exploration projects. His primary responsibility is 
to ensure safe and environmentally acceptable operations. His 
14 years of experience in drilling operations covered projects in 
California, Nevada, Idaho, New Mexico, Utah, as well as 
Indonesia and the Philippines. 

Continued on page 4 
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What is a 
25-Megawatt 

Geothermal Power 
Plant? 

A 25-Megawatt geothermal power plant built on the 
Island of Hawaii could ... 

. .. provide enough electricity for 
over 20,000 homes, which is almost half the homes on 
the Big Island. 

= = = 

OIL 

.. light 416,700 sixty-watt light bulbs. 

-
...... 

.... displace 480,000 barrels of oil 
each year. That's enough to fill a tank as big as a 
football field to a depth of 90 feet or about I ,400 
average-sized backyard swimming pools. 

..avoid the release of 173,000 tons 
of carbon dioxide into the air each year by not burning 
oil to produce 25 megawatts of electricity. (It would 
take a forest of about 25,000 acres to remove from the 
atmosphere by photosynthesis the amount of carbon 
dioxide that is emitted annually from a 25 megawatt 
oil plant.) : 
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GOVHlNOR OF HAWAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

Dr. Harry J. Olson 
University of Hawaii at Manoa 
Hawaii Natural Energy Institute 
Holmes Hall 246 
2540 Dole Street 
Honolulu, Hawaii 96822 

Dear Dr. Olson: 

P. 0. BOX 621 

HONOLULU. HAWAII 96809 

JAN 14 1992 

WILLIAM W. PATY. CHAIRPERSON 

BOARD OF lAND AND NATURAl RESOURCES 

DEPUTIES 

MANABU TAGOMORI 

DAN T.KOCHI 

AUUACULTURE DEVELOPMENT 

PROGRAM 
AQUATIC RESOURCES 
CONSERVATION ANO 

ENVIRONMENTAL AFFAIRS 

CONSERVATION AND 
RESOURCES ENFORCEMENT 

CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 

PROGRAM 

LAND MANAGEMENT 
STATE PARKS 
WATER RESOURCE MANAGEMENT 

In response to your letters of December 27, 1991 regarding monitoring of 
the SOH Wells, the HGP-A Well, and Airstrip Well (3081-01), the Department of 
Land and Natural Resources has no objection to your proposed activities. 
Monitoring these wells is a pennitted activity and the information that will be 
derived from monitoring is valuable. 

Please continue to keep this office informed of your progress and monitoring 
results. 

JS:ko 
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University of Hawaii at Ma:n01i f\8: 59 
Hawaii Natural Energy Institute 

Holmes Hall 246 • 2540 Dole Street • Honolulu, Hawaii.9682:1· ,", '. ffi( & 

Mr. Manabu Tagomori 
Deputy Director 

27 December 1991 

Department of Land and Natural Resources 
Division of Water & Land Development 
P.O. Box 373 
Honolulu, Hawaii 96809 

Re: Notification of Intent to Monitor Airstrip 
Well 3081-01 

Dear Mr. Tagomori: 

The SOH program intends to collect water samples on 
approximately a monthly basis at the Airstrip Well (3801-01) to 
monitor ground water conditions along the Kilauea East Rift Zone, 
and to collect basic groundwater information and determine the 
effects, if any, of geothermal activities. 

At the conclusion of drilling activities at the SOH-2 site 
the Airstrip Well was closed in and a metal plate welded to the 
top of the casing. This plate will be removed and a lockable cap 
and lock installed in its place. The well is accessible by 
county roads, and the water sample will be collected by lowering 
a submersible container on a rope or wire and bringing the water 
to the surface. Temperature measurements of the ground water may 
or may not be taken at the time the water sample is collected. 
Analytical results of the water samples will be available through 
the SOH program. 

Harry son 
Principal Investigator 

cSOH/WMONT 

AN EQUAL OPPORTUNITY EMPLOYER 
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Mr. Manabu Tagomori 
Deputy Director 

27 December 1991 

Department of Land and Natural Resources 
Division of Water & Land Development 
P.O. Box 373 
Honolulu, Hawaii 96809 

'_- ._-,,_). . - ·- ~' 
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Re: Notification of Intent to Monitor the SOHs 
and the HGP-A Well 

Dear Mr. Tagomori: 

It is vitally important for the State and the County to 
have access to as much information as can be possibly accumulated 
for the HGP-A/PGV reservoir in order to evaluate the effects of 
production and injection on the reservoir and ground water within 
the Kilauea East Rift Zone. To be completely effective this 
information must measure subsurface conditions before flow 
testing, injection, or production commences, as well as during 
operations. 

The SOH program in its plan of operations is permitted to 
monitor the SOHs after completion. This will be accomplished by 
running capillary tubing attached to a continuously recording 
pressure instrument through a pressure lubricator attached to the 
top of the wellhead. The wellhead valves will be checked to see 
if they are operational and that the monitoring can be conducted 
safely and without unplanned flowing of well fluids before the 
monitoring equipment will be installed. Installation of the 
monitoring equipment will be managed by the SOH Principal 
Investigator, and supervised by Mr. John Deymonaz, the SOH 
drilling supervisor, and GeothermEx, the reservoir engineering 
and monitoring consultants. Pruett, a commercial well logging 
firm, will supply the necessary equipment and technicians to 
insert the tubing. 

AN EQUAL OPPORTUNITY EMPLOYER 
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As currently scheduled, installation of the monitoring 
equipment is planned for the middle of January 1992 to allow 
sufficient time to mobilize the technicians and equipment to 
Hawaii, and to provide monitoring time prior to the commencement 
of activities by the Puna Geothermal venture. Pending approval 
from the Natural Energy Laboratory of Hawaii, the HGP-A well will 
be equipped for monitoring, as well as SOH-1 and SOH-2. SOH-4 
may be monitored at a later date. 

As soon as a firm date is established for the installation 
of the monitoring equipment your office will be notified. 

cSOH/PMONT 

Sincerely, 

:>ZJM~'a.P,./ 
Harry J Olson 
Principal Investigator 
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BRUCE BENSON MARKETING INC. 

FAX DIRECTED TO; 

Barry Mizuno 
Rodney Nakano 

Murray Towill 
Takeshl Yoshihara 
Maurice Kaya 
Dean Nakano 
Michelle Wong-Wilson 

Bruce Anderson 
Mark Ingoglta 
PauiAki 
Tom ArizUmi 

~aty 
Manabu Tagamort 
Janet Swift 
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1 933-4602 

586-4444 
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587-0219 
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587-0219 

FROM: Bruce Benson 

U: REVISED INFORMATION BULLETIN 

-.__ ........ ~ 

DATE: February 13, 1992 2 p.m. 
Certain stories and headlines have been revised for the 

Information Bulletin. We are faxing four or1gtnal pages, marked "old," 
and a corresponding rcvtsed page, marked ·new." for a total of eight 
pages plus thts cover sbeet. on each revised page we have marked the 
story or area where changes have been made. 

We must ask you to approve the revisions by signing th1, cover 
sheet or phoning or faxing us with con-ectione no later thap 9 a.m. 
F)jday. 2/14. 

Thank your 
Bruce LayOut approved: a.... ______ ,nate:. __ 

TOTAL NUMBER OF PAOES INCLUDtNG COVER SHEET: 9 

1400 KApiol~ni Blvd,. Suit~ C24. Honolulu, Hawaii 96814 
Telephone: (808) 941-8822/ FAX: (8oal95S-5287 
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(or IMM!OIATt RELIAS£ FEERUARY l, 199l 

Tht Bi; Island ~ainforest Aetion Group says to Mayor Lorraine 1 

tnQUt• and ~lanning Director Norman Haysshi, "Now it yo~r last 

i opportunity to ~revent a reajor community gQo~hermal o~po8!tion 

upr!aing. • 

On WeCnesday, February 5, at 12 noon. B!RAG has eehedule4 a 

demonstration at. t.h9 Cot.:nt.y ~uilding, ·aernanding that the S<>una 

Geothermal venture operating permi~ be reopentd. A~cording to 

ap.oll:espetson, F:andy Lee, "N\lmerous permit violations mu1t ba examined." 

BIRAO otipulates that a co~.plete review muot tal<e place regarding the 

Ormat Geother~&l Resourco Permit 61-l prior to ~iving approval tor 

re•tart1ng drilling or power pre4uetion. Tho Puna Geotherma1 Venture 

porm!t ~hich was iesue~ oo October 3, 1989 was oubJoet to 51 con41tioo 1 • 

Mojo~ conditione Of the permit wore viQlate4. Those Include but oro 

not limited to H2S emission limite, H2S air quality impacto. noise 

emmissions, eme:qency plan, B~st AV&ila~l~ Control Technology (BACT), 

reloCJCion, ond tho assot fund. IX~X¥ Ormat setmln;ly decided a 1ong 

timo ago, they were either not going to abido by the &onditiono o! tho 

Jlrmit, or eoul~ not meet the requirements of the conditions. 

!n or4er t~.have a meaningful ravie~ ot the permit, in ad~iticn, 

BIRA3 re~ueata that the Ru•e 12 yrocess which aubstituted mediation :or 
be c'nDr-.,..~4? 

contested c&se hearings,,...._ to provide meaningful, useful, e!tect1ve 
III¥UVI!~JX~Kll 
l!iecove:y and in!~rrnation. It is imperative t!".at tr.e Planning commi~t..ee 

o! the County co~ncil re~ommen~ t~ the Plann1~; comm1sgion ehanging Rula 

12 to allow tor &djudlebtory proceedin~'· 

We~net~ay 1 s demonstration coincides ~ith the recent unan1mo~3 vote 

on January 28 by the Pgna Community Cc~neil te;uestlng the Mayer to 

reopen the PGV operating permit fer review Bnd pu=li~ co~ment. 

""'' ~~on {re<!Utredl 

./ lilOroottott attedtton 

_ Dtrtct rtt:IIY lcclbCt: Ga~morl 

lour lnforcttonlflle 

_Draft teDIY for lioVtrT''lt's. stiii'Citl.lre 

Fo\\011 111/reoor, = WJCit cooY .-c.sconse Of nl 

0&4--IA 



commente~, ••1/e liant -O convince the Mayor and t-anning Director to 

act new 1n ord6r thlt future more 8tr1ous demcnstrat1ons don't have 

to occur. Widntaday•s demonstraeion is no~ to be taken lightly, If 

the parmit 11 net reopen~d, thie will open the beginning ot a major 

protest strategy.• 

THE tNO 
FOR MORE INFORMATION CONTACT RANDY L~C 966-6295 or SIRAG 966-7622 
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ProGEO The Pro-Geothermal Alliance o 737 Bishop Street, Suite 2880 o Honolulu, Hawaii 96813 
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Enclosed for your information is your copy of an educational 
brochure that provides a concise overview of geothermal energy. 
This brochure was produced by the Earth Science Laboratory of the 
University of Utah Research Institute. We encourage you to read 
it and pass it on to others for their information. 

If you would like additional copies of this brochure, please call 
The Pro-Geothermal Alliance at 523-8808. Thank you very much. 

~e • 

Clint Churchill 
Chairman 
The Pro-Geothermal Alliance 

Geothermal: Hawaii's Great Energy Opportunity 

,. 
•' 
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SPECIAL INVITATION 

The Geothermal Resources Council would like to issue a special invitation to 
you and your colleagues to attend the 1992 Annual Meeting, which marks our 20th 
anniversary. This special Annual Meeting Committee event, chaired by Richard 
Campbell of the Ben Holt Company, has selected San Diego, one of the most 
beautiful cities in the U.S. As San Diego is just a short distance from Mexico, 
preplanning has included a co-chairman from Mexico, Gerardo Hiriart of the 
Comision Federal de Electricidad. A list of the Annual Meeting Committee 
Chairmen is included in this flyer. 

CALL FOR PAPERS 
As always, the GRC's Annual Meeting provides a forum for the exchange of 

new and significant information on all aspects of geothermal exploration, develop
ment and production. Authors interested in submitting a paper need to request an 
Author's Packet from the GRC. The packet contains explicit instructions, and blue 
line sheets on which the paper will be typed. Because the GRC produces the 
Transactions prior to the Annual Meeting, it is wise to order your Author's Packet(s) 
as soon as possible. The Technical Program Chairman is Russ Tenney of Magma 
Power Company. 

Technical papers my be submitted in any of the following categories: 

I. Oral presentation with publication in the GRC Transactions. 

2. Poster presentation with publication in the GRC Transactions. 

3. Poster presentation without publication in the GRC Transactions. 

4. Publication in the GRC Transactions only. 

Oral presentations will be limited to 25 minutes, including questions. Presenta
tions that rely on detailed graphics, maps, or tables are encouraged to utilize the 
Poster Session format. Each Poster Session author is required to be in attendance 
at the 3-hour session, during which time his/her poster is displayed. Final assign
ment of papers to oral or poster presentation will be at the discretion of the Program 
Committee. 

The deadline for submission of papers (in the required format) to the GRC office 
is May I, 1992. Authors will be notified of acceptance of their papers for oral 
presentation, poster presentation or publication by June 7, 1992. All papers should 
be two to eight pages in length, typed single-spaced in dual columns on 11" x 14" 
blue lined sheets provided by the GRC. Only those papers which confonn to this 
fonnat will be considered. Author's Packets may be obtained from the GRC office, 
either by telephoning, or by completing and mailing the enclosed form. 

POSTER SESSION 
In keeping with the 20th Anniversary theme, the Poster Session Chairman, Tom 

Sparks of UNOCAL Geothermal, would like to dedicate a portion of the session to 

• 
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t , , , , 1992 Annual .~eeting C,~~~itt~e .. J 
GENERAL CHAIRMAN 
Richard Campbell 
The Ben Holt Co. 
201 South Lake Avenue, Suite 308 
Pasadena, CA 91101 
Phone: (818) 684-2541 
Fax: (818) 584-9210 

CO-CHAIRMAN 
Gerardo Hiriart LeBert 

Comision Federal de Electricidad 
Apartado Postal31-C 

Morelia, Mich 58290 Mexico 
Phone: 52-451-43970 

Fax: 52-451-44735 

TECHNICAL PROGRAM CHAIRMAN PUBLIC INFORMATION CHAIRMAN 
Russ L. Tenney 
Magma Power Company 
480 West Sinclair Road 
Calipatria, CA 92233 
Phone: (619) 348-4000 
Fax: (619) 348-4020 

POSTER SESSION CHAIRMAN 
Thomas R. Sparks 
UNOCAL Geothennal Division 
P.O. Box 7600, Room M26 
Los Angeles, CA 90051 
Phone: (213) 977-5239 
Fax: (213) 977-6333 

FUND RAISING CHAIRMAN 
Bill McCroskey 
Southern California Edison Co. 
P.O. Box800, Room490 GO! 
Rosemead, CA 91770 
Phone: (818) 302-9568 
Fax: (818) 302-9663 

Ronald Burch 
Far West Capital 

921 Executive Park Dr, Suite B 
Salt Lake City, UT 84117 

Phone:(801)268-4444 
Fax: (801) 266-5155 

EXHIBITS CHAIRMAN 
Jorge Gonzalez 

Johnston Pump Co. 
3215 Producer Way 
Pomona, CA 91768 

Phone: (714) 594-9959 
Fax: (714) 594-2609 

FIELD TRIP CHAIRMAN 
Don A Campbell 

Mesquite Group Inc. 
P.O. Box 1283 

Fullerton, CA 92632 
Phone: (714) 738-8224 
Fax: (714) 525-2852 

ASST. FUND RAISING CHAIRMAN 
Dankl D. Yueh 
Stone & Webster Engr. 
P.O. Box 5406 
Denver, CO 80217 
Phone: (303) 741-7373 
Fax: (303) 741-7599 

20th ANNIVERSARY CHAIRMAN 
HarryBain 

UNOCAL Geothennal Division 

EX OFFICIO MEMBER 
John Rowley 

Pajarito Enterprises 
3JemezLane 

Los Alomos, NM 87544 
Phone: (505) 672-9770 
Fax: (505) 667-3494 

P.O. Box 7600 
Los Angeles, CA 9005 I 
Phone: (213) 977-6580 
Fax: (213) 977-6333 
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FIELD TRIP No. 1, October 7,8 & 9 

Geology and Geothermal Development of the Mexicali and Imperial Valleys. 
This will be a two day trip. starting with a late afternoon transfer to the Imperial 
Valley, where the attendees will spend the night to gain extra time on the ground 
the next day. The first full day will feature the geology and geothermal development 
of the Mexicali Valley, including a visit to the Cerro Prieto geothermal field and 
power station. The second night will again be spent in the Imperial Valley, and the 
following day will feature the geology of the Imperial Valley, and visits to several 
geothermal fields. 

FIELD TRIP No. 2, October 7 and 8 
Geothermal Power Plants of the Imperial Valley -like Trip No. 1, this one-day 

trip will start the afternoon before and will overnight in the Imperial Valley. The 
tour will include both binary and flash-type power plants, pumps, wellheads, 
separators, antiscaling equipment, crystallizer clarifier installations, and other 
related facilities. If time permits, visits could be made to local machine shops to 
inspect pump and valve repair operations. 

If you have any questions, ideas or special requests concerning field trips, call 
Don Campbell, the Field Trip Chairman. 

PHOTOGRAPHY CONTEST 
The Sixteenth Annual Photo Contest will be a part of the Annual Meeting. The 

photographs will be judged in three classes: people, equipment and scenic. Objec
tives of the contest are to recognize artistic ability in photography and to augment 
the GRC's photo library. Winning entries - which will include first, second, and 
third places, and honorable mention - will be enlarged, mounted and displayed at 
the meeting. To receive more information on the Photo Contest, please mark the 
appropriate section on the form provided at the end of this flyer, and return it to the 
GRC office, or call the GRC office directly at (916) 758-2360. 

SPOUSE PROGRAMS AND SPECIAL TOURS 
San Diego is a wonderful city filled with exciting things to do and see. A special 

effort is being made to make information available to spouses on the various tours 
and trips available in the area. 

REGISTRATION 
Current 1992 GRC/NGNIGAMembers 

(includes employees of 1992 Corporate Members) .......... $325 

New GRC Members 

(includes membership from 1 0!92 to 12192) ...........•.... $355 
Student ............................................... $100 

One-Day .............................................. $150 

Transactions, Volume 16 ................................. $ 50 

' ( .' I 
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a historical review of geothermal projects. The format to be used for this session is 
as follows: 

• As in prior annual meetings, the usual poster session will be convened as 
per the detailed outline in the Author's Packet. It will be scheduled on the 
second afternoon of the meeting, authors must have their material attached 
to the two 4ft. by 8ft. boards prior to the scheduled start time, and authors 
must be present throughout the session to answer questions. 

• In addition to the usual Poster Session, a Special Poster Session titled 
Geothermal Milestones will be convened. Presentations in this special 
session will focus on major historical events that occurred during the last 
20 years. Any presentations providing historical data on geothermal energy 
are welcome, and the use of photos and graphics are encouraged. Movies 
and video tapes are also desired, but the cost for special equipment (i.g. 
projectors, VCR's and television sets) must be paid by the author(s). 
Authors presentations must fit on a 4 ft. by 8 ft. board, and each author is 
required to submit a brief outline of his or her presentation to the Poster 
Session Committee by Aprill5, 1992. 

• Additional information on the Geothermal Milestones poster displays will 
be included in a special insert in the Author's Packet. 

SPECIAL TECHNICAL SESSIONS 
In keeping with the special event, "The 20th Anniversary," the Annual Meeting 

Committee has designed six special sessions, each session has been assigned a 
chairman who will solicit papers, develop the session program and chair the 
session. The committee feels that the six topics selected are of great importance to 
the geothermal community, and will have a strong bearing on the future develop
ment of this resource. 

Two additional special sessions are being considered: 

I. International Future of Geothermal Energy - This session, if developed, 
would feature representatives of various countries making presentations on 
their countries geothermal programs and potential. 

2. Pressure Decline at The Geysers Session - Because of the numerous 
misunderstandings of the problems at The Geysers it is felt that a special 
session on this topic is justified, featuring, if possible, the convening of The 
Geysers Technical Advisory Committee (TAC Committee) who are involved 
with The Geysers on a daily basis. 

The six scheduled Special Session Chairmen are listed below. If you have any 
questions, or would like to discuss a specific topic, please contact the appropriate 
session chairman, Russ Tenney, the Technical Program Chairman or mark the 
appropriate box on the Request for 1992 Annual Meeting Information Form in 
this flyer. 



() ( 
Note: All papers to be presented in a special session must be submitted to the GRC 

office on the standard GRC fonns described above. 

LIST OF SPECIAL TECHNICAL SESSION 
CHAIRMAN 

EXPLORATION SESSION 
Michael P. Wright 
Univ. of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108 
Phone: (801) 524-3439 
Fax: (801) 524-3453 

CORROSION SESSION 
Ravindra Chhatre 
Pacific Gas and Electric Co. 
Technical and Ecological Services 
3400 Crow Canyon Road 
San Ramon, CA 94583 
Phone: (510) 866-5311 
Fax: (510) 866-5511 

POWER PLANT MAINTENANCE 
GknnHorton 
Pacific Gas and Electric Co. 
Ill Stony Circle 
Santa Rosa, CA 95401 
Phone: (415) 577-7061 
Fax: (415) 577-7067 

PRE-MEETING COURSES 

FRACTURED RESERVOIRS 
Dennis Nielson 

Univ. of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108 
Phone: (801) 524-3438 
Fax: (801) 524-3453 

NATURAL HAZARDS AND 
GEOTHERMAL DEVELOPMENT 

Grant Heiken 
Los Alamos National Lab. 
P.O. Box 1663, MS D462 

Los Alamos, NM 87545 
Phone: (505) 667-8477 
Fax: (505) 667-8487 

HOT DRY ROCK SESSION 
David Duchane 

Los Alamos National Lab. 
P.O. Box 1663, MS D443 

Los Alamos, NM 87545 
Phone: (505) 667-9893 
Fax: (505) 667-8487 

The committee is now in the process of developing pre-meeting courses. At 
present a pre-meeting course on Geothermal Heat Pumps has been scheduled and 
various other suggestions are being considered. If you have thoughts on a course 
you would like to see offered, please call David Anderson at the GRC office. 

GALA 20th ANNIVERSARY CELEBRATION 
The committee is now planning a grand evening (possibly with a Mexican 

theme) featuring food, music, dancers, comedians and special effects. This is a 
major milestone in the life of the GRC, and we all want to celebrate it in style. If 

n 0 
you have any ideas, or would like to volunteer to become a part of the activities, 
please call Harry Bain, the 20th Anniversary Chairman. 

TRADE EXHIBIT 
Exhibits are one of the most important features of an Annual Meeting. To 

enhance this aspect in 1992, the exhibits will again be classed as a Trade Show, 
which means that vendors will be allowed to sell goods and services on the floor. 
This action is expected to result in an increased number of exhibitors, which will 
result in more useful information being made available to the Annual Meeting 
attendees. 

NOTE: All exhibitors must be members of the National Geothermal Associa
tion (NGA) or the Geothermal Resources Council (GRC). 

This function will be managed under contract by the National Geothermal 
Association. Call Jorge Gonzalez, Exhibit Chairman of Johnston Pump, or Grace 
Mala of the GRC Office for more details. 

Organizations that have had highly successful exhibits at past GRC conferences 
include: 

• Equipment services 

• 
• 
• 
• 
• 

Resource companies 

Engineering and construction services companies 

Exploration and reservoir consultants 

Testing and analytical service companies 

Drilling and logging service companies 

• Government agencies 

To receive information and a Trade Exhibit Packet, mark the appropriate section 
in the form provided and return it to the GRC office, or call the GRC office directly 
at (916) 758-2360. 

For the largest choice of booth locations, you should sign up as soon as possible. 
Judging from initial expressions of interest, the booths are expected to be sold out 
early for this gathering of the geothermal community. 

FIELD TRIPS 
The field trips will feature experienced, knowledgeable leaders and a packet of 

information on the sites toured. Continental breakfast and box lunches are included 
in all trips. Transportation will be by air conditioned buses with public address 
systems. It is advisable to wear sturdy, comfortable walking shoes and light 
clothing. 

Space is limited, as reservations will be on a first-come, first-served basis; 
participation is not limited to GRC members. All persons under the age of 18 must 
receive permission from the GRC, or be accompanied by an adult. 

At least two field trips are being considered. They are as follows: 
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Request For 1992 Annual Meeting Information 

_ Please send an Author's Packet. The proposed title of my paper is: 

_ I plan to participate in the Geothermal Milestone Poster Presentation 

Send Exhibit/Trade Show Packet 

Send Photo Contest Information 

_ I am interested in the Geology and Geothermal Development 
field trip to Mexico and Imperial Valley 

_I am interested in the Imperial Valley power plant field trip 

_ I am interested in submitting a paper for the following special session(s): 

_Exploration 

Power Plant Maintenance 

Corrosion 

Fractured Reservoirs 

.. -·~ ·~ !CJ'-.
- Natural Hazards and Geothermal Development 

_ Hot Dry Rock 

_ International Future of Geothermal Energy 

_ Pressure Decline at The Geysers 

Name ______________________________________________________________ __ 

Company ________________________________________________________ __ 

Address ________________________________________________________ ___ 

City __________________ State -------~Zip _____ _ 

Phone ( ____ _ Fax:( ____ _ 

Return this form to: GEOTHERMAL RESOURCES COUNCIL 
P.O. Box 1350 • Davis,Calijornia95617-1350 U.S.A. 

Phone: (916) 758-2360 • Fax: (916) 758-2839 • Telex: 882410 

,._.; 



FROM: ~
DIVIS!"~' OF WATER RESO;RC 

\_ ... DATE:Y__.L_ _ __, d--
TO: INITIAL: 

__ G. AKITA 
__ L. Nanbu 

___ E. Sakoda 
___ G. Matsumoto 
___ E. Lau 
__ L. Chang 
__ Y. Shiroma 

__ M. T AGOMORI 
___ S. Kokubun 

PLEASE: 

See Me 
_._ Take Action By __ _ 

Route to Your Branch 
v ~·Review & Comment 
~ Draft Reply __ 
__ Acknowledge Receipt 
__ Xerox __ copies 

File 
Mail 

FOR YOUR: 

__ Approval 
__ Signature 

Information 

. 
Rev. 11/90 

FILE IN: _________ _ 

REMARKS: 



Coldwater Creek Operator Corpor~tion . :, 
~ ' 

John D. Waihee 
Governor 
State of Hawaii 
State Office Tower, 16th Floor 
235 South Beretania Street 
Honolulu, Hawaii 96813 

Dear Governor Waihee: 

-- ~-' 

February 13, 1992 

Coldwater Creek Operator Corporation is concerned that the state-wide rule by the Department of 
Health for 10 parts per billion (ppb), hydrogen sulfide ambient concentration, in on-residential areas 
is so severe that it cannot be met and will severely limit geothermal development on the Big Island. 
We know and respect the fact that some individuals are able to detect the smell of hydrogen sulfide at 
lOppb, but a regulation of this severity does not make sense in non-residential areas on a volcanic 
island where this level is presently exceeded by natural volcanic emissions. Indeed, the smell of 
sulfur in the National Park on the Big Island is part of the overall attraction of this volcanic area. 
another way of stating our concern, is that geothermal development on the Big Island in non
residential areas may never be approved because of ambient conditions where the naturally-occurring 
sulfur emissions are orders of magnitude greater than lOppb. 

We are a geothermal operating company of 30 employees at Santa Rosa, California Although we are 
relatively small, we generate annual gross revenues of$14 million. We pride ourselves in operating a 
state-of-the-art project at The Geysers that not only meets all environmental regulations but maintains 
excellent relationships with regulators and local citizens alike. 

Geothermal development is in its infancy in Hawaii and we are hopeful that is will continue to grow. 
As an operating company, we would like to do future geothermal business in the State of Hawaii. 
However, we are concerned that the future of geothermal development will be unwisely restricted by 
the !Oppb rule in non-residential areas. Consequently, it is our opinion that this rule will be of little 
benefit to the citizens of Hawaii and would be a detriment to geothermal companies such as ourselves. 

V.'~ urge you office ~o re~c;J.:;ider tbe lOppb :L~bien! rule i!1 non-residential areas in Hawaii. 

Sincerely, 
coldwater ereen corporation 

S~oodo; ~ 
President 

SHP:MAW:ch 
ADM92.013 

_ tcl!laentJRaa•a•eldatton treQulredl 
_ AoProortate tttentton 
_{_Direct reoh <cu@ Governor) 
_ Your lnforoatlonttllo 

_Draft retlY tor &overrcr•s signature 
_ Follow ll>fr ... rt 

_ Sutallt CODY of resoonso tlf a>Yl 

_ keeP enclosure<s> 
_ Return enclosure(S) 
_Other 

.5 I'< ' SP • <::r' ·, 
DUE seven MOrklllll cmrs r11111 L d ,:; 4 19§2 
Uf delay u encatllterecl In Retlnt sus~tense 
date~ olecse ac!Vtse b1 t«l~ !IIRCI:latelVJ 
In r..,Jv. olease mer to: W: cr:>~>·-"ZJ_s-

1400 N. Dutton Avenue, Suite 23, Santa Rosa, CA 95401 
Telephone (707) 523-4272 Fax (707) 575-8429 In - (} s 



r -----~~--~~----------- DA~: ______ _ 
FROM: , PLEASE: 

INEERlNG BRANCH . 
ENG Managemen . . . f Water Resource 

T)!Vlswn o ). d -------------
r ( 0 FILE IN: 

TO: 
I 

INITIAL: 

L. CHANG 
- J. Nakam~ra 
- G. Miyashiro 

- D.·Lee 
-- G. Morimoto 

r T Jvehara 

See Me 
- Call 
- . Review & Comment 

-·- Take Action 
-- Investigate & Report 
- Draft Reply . 

- Acknowledge Recelpt 
-- Type Draft 
-- Final cc:_ 

Type copies Xerox _ 
-File 7/o Y0>-1 ha~-~ /?C?~J /4'1!'/;= Mail 

?rb/'~1 ? ~4:-

REMARKS: 

FOR YOUR: 

=~~tc ~m;,:~~~ ;~ iJ ~ 
"'~"'~~-!lett«~ 

~~y;~~(f') 
. -~~ P!VYLeMt 
f'-DfD~O 
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-A> I, fiSE I I nt:UUISITION & P~;ICHASE ORDER . NO. CU70 

Date 
H1tM 

-··· •••u.•• .... II •• Deliver Before 

ORGANIZATION FUNCTION AND ACTIVITY DELIVERY ADDRESS 
NOTICE TO VENDORS 

Conditions of purchase are listed on the back side of this purchase order. Please 
read carefully. Payments may be delayed If all steps are not followed. 

, ..... 4 .... 

~ILLING ADDRESS --··· •• 'a • • ' " lUI IWt lttnet 111111. ltdceiU 

••nhh0 • u""' 
Tile State ot Hawaii is an EQUAL EMPLOYMENT OPPORTUNITY and AFFIRMATIVE ACTION employer We encour1ge 
tile participahon ol women and minorities tn an phases ol employment. . 

OUAN UNIT DESCRIPTION OBJE.CT UNIT PRICE AMOUNT 

~ 
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Cl-.. c~1 h-u...-.f~ .f." 

·tJ~the Hawaii Administrative Rules entitled, "Chapter 
T3..:1a3, Leasing and Drilling of Geo t herrnal Resources", and 
"ChaE:ter 13-184, Designation and Regulation of Geothermal Resource 
Subzones'.' 

i 
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GENERAL REQUIREMENTS 

FOR 

CONSULTANr SERVICES CONIRACf 

July 6, 1990 

1. SCOPE OF SERVICES. The Consultant shall perform the services required in a 
professional manner using good architectural, engineering and/or geological practices. 

2. TIME OF COMPlETION. All work under the contract shall be completed as 
agreed upon. Time is considered to be of the essence, and the Consultant shall 
prosecute the work with due efficiency and diligence to complete the work within the 
specified time. In the event, during the prosecution of the work, that the Consultant 
finds that he cannot complete the work by the date agreed upon, the Consultant 
shall submit to the State, prior to the completion date, a request for time extension, 
citing the reasons for requiring the additional time. 

3. AUTIIORITY OF THE CHAIRPERSON. The Chairperson shall decide all 
questions which may arise as to the manner of performance and progress of the 
work; all questions as to the acceptable fulfillment of the contract; all questions as to 
compensation. His decision shall be final. Any dispute or question arising under this 
contract which is not disposed of by agreement of the parties within thirty (30) days, 
shall be decided by the Chairperson or his designated representative, who shall 
reduce his decision to writing and mail or otherwise furnish a copy thereof to the 
Consultant. The decision of such person shall be final and conclusive. Pending final 
decision of a dispute hereunder, the Consultant shall proceed diligently with the 
performance of this contract. 

4. LAWS TO BE OBSERVED. The Consultant shall at all times observe and 
conform to the requirements of all applicable federal, state, and local laws, 
ordinances, rules and regulations which in any manner affect the performance of this 
contract. 

5. PROGRESS OF THE WORK. The Consultant shall begin on the contract 
immediately upon written notification to proceed. The Consultant shall be available 
at all times to discuss with representatives of the State the progress of the work 
being performed. All questions arising during the course of the work which niust be 
resolved by the State shall be brought to the State's immediate attention by the 

. Consultant. Upon request by the State, a narrative progress report of the.major 

.·phases of work being· performed and the· approximate percentage by phases and the 
overall percentage of work completed shall be submitted by the Consultant. · 

·1· 



6. SUSPENSION OR ANNUlMENT OF CXJNTRACf. The State reserves the right 
to suspend indefinitely or completely cancel the contract and the services to be 
rendered by the Consultant under the terms of the contract upon written notice to 
the Consultant at any time and for any reason. In the event that the contract is 
cancelled, all finished or unfinished documents, data, studies, surveys, drawings, maps, 
models, specifications, sketches, tracings, stencils, photographs and reports prepared 
by the Consultant shall, at the option of the State, become its property, and the 
Consultant shall be entitled to receive just and equitable compensation for any 
satisfactory work completed on such documents and materials. 

7. CHANGES. The State may, from time to time, require changes in the contract 
work to be performed by the Consultant hereunder. Such changes, including any 
increase (subject to availability of funds) or decrease in the amount of compensation, 
which are mutually agreed upon by and between the State and the Consultant shall 
be made only by written supplemental agreement of the parties. ' 

8. EXIRA WORK. Any additional work beyond that required under the scope of 
work shall be performed by the Consultant when ordered by the Stat«< in writing. 
Such work shall be performed in accordance with the State's order and will be paid 
for by the issuance of a separate purchase order. The State shall not be liable for 
the payment of any additional services without such prior written order. 

9. PARTIAL PAYMENT. The Consultant shall be paid the total fee agreed upon 
which shall constitute full and final compensation for his service hereunder. The 
Consultant may be paid in monthly installments, provided the following conditions 
are observed: 

a. One original and three copies of invoices shall be submitted to the State 
specifying in detail the services for which expenditures were incurred and the 
percentage of completion both of the particular service and of the total 
performance of this contract. 

b. The monthly invoices must be supported by accompanying documentation of 
all expenditures incurred, and a certified statement, that the work under this 
contract has been performed in conformance with the contract and that the 
Consultant is entitled to receive the amount requisitioned under the terms of 
the. contract. 

c. Ten percent (10%) of the amounts certified as expended shall be retained' by 
the State tin til final acceptance of .all work to be. performed under· this 
contract in. order to ins.ure full ·and satisfactory. completion of .the contract. 

d; · Payments shall be made in accordance with, and subject to. Sectio.n. 103-53, 
Hawaii Revised Statutes. 
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10. ACCEPTANCE AND FINAL PAYMENT. Final acceptance is stipulated to mean a 
written notice to the Consultant advising him of the satisfactory fulfillment of the 
contract requirements. Final payment will only be made after issuance of the notice 
of acceptance by the Chairperson, and submission by the Consultant of a tax 
clearance from the Director of Taxation showing that all delinquent taxes levied or 
accrued under State statutes have been paid in accordance with Section 103-53, 
Hawaii Revised Statutes. All material prepared by the consultant in the course of 
the execution of the work under the terms of the agreement, including CADD 
designs, drawings, data, studies, tracings and specifications, sketches, stencils, models, 
maps, reports, and other items shall become the sole property of the State and shall 
be submitted to the State upon completion of the contract. The Consultant shall 
have no claim for further employment or additional compensation as a result of 
exercise by the State of its full rights of ownership of these documents and materials. 

11. RELEASE OF INFORMATION. The Consultant shall not release any information 
regarding the project without prior approval of the Chairperson. 

12. INTERFSf OF THE CONSULTANT. The Consultant covenants that it presently 
has no interest and will not acquire any interest, direct or indirect, which would 
conflict in any manner or degree with the performance of services required under 
this contract. The Consultant further covenants that in the performance of this 
contract no person having such interest will be employed. 

13. ASSIGNABII11Y, SUBCONTRACTING. The Consultant shall not transfer any 
interest in this contract, including claims for money due (whether by assignment or 
novation) except in strict accordance with Section 40-58, Hawaii Revised Statutes. 

14. WAIVER. It is expressly understood and agreed that no waiver granted by the 
State on account of any violation of any covenant, term or condition of this contract 
shall constitute or be construed in any manner as a waiver of the covenant, term of 
condition, or the right to enforce the same as to any other or further violation. 

15. INDEMNIFICATION. The Consultant shall indemnify, defend, and hold harmless 
the State and its officers, employees and agents from and against any and all claims, 
suits, actions, damage, and costs of every kind and nature which may be brought for 
or on account of any injuries, death or damages sustained by any person or property 
due to the negligent acts or omissions of the Consultant, or any of his officers, 
employees, subcontractors, assignees or representatives in the performance of this 
contract. 

16. RELATIONSHIP OF PARTIEs. It is expressly understood. and agreed that the 
Consultant is an independent contractor, .with the authority to control and direct the 
performance and details of the work and services hereiri contemplated; however, the 
State retains the general right of inspection by a designated representative in order 
to judge, whether in the State's opinion, such work is being performed by the 
Consultant in accordance with the terms of this Agreement. 

-3-
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Date: 

Payment Request No. 

Project: Job No. 

BASIC SERVICES 

Phase 

Pre-Schematic Design 

Schematic Design 

Preliminary Design 

Pre-Final Design 

Final Design 

Bidding Phase 

Construction Phase 

REIMBURSABLE 

Item 

1:\:TRA WORK 

-

Extra \York Order ., 
t\0. 

Extra Work Order No. 

Extra Work Order No. 

Extra Work Order No. 

Extra Work Order No. 

I 
I 

DEPARTMENT OF LAND AND NATURAL RESOURCES 
DIVISION OF WATER AND LAND DEVELOPMENT 

P. 0. Box 373 
Honolulu, Hawaii 96809 

RECAPITULATION SHEET 

Contract/ Purchase Order No. 

Amount Prev1ous 
Contract % Earned Payments 

Amount Com pl. To Date Received 

' 

Amount Previous 
% Earned Payments 

Amount Compl. To Date P.8ceived 

I 

Amount Previous I % Earned Pnyments 
Amount Com_IJ_l. To Date l:l!ccived _( 

1 ! I 

2 

3 

4 ' 
5 

------

Amount 
Due 

Amount 
Due 

Amount 
Due 

Sub-Total ••••••••••••••• $ ______ _ 

Less 5% retention ....... $ 

1\MOUNT DUE & PAYABLE .••• "'---~---



JOHN WAIHEE 

(,UVERNOR Of I<.O.WAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

DIVISION OF WATER RESOURCE MANAGEMENT 

P. 0. BOX 373 

HONOLULU. tlAWAII 96809 

..Septembtlc 10, 1990 

WllltAM W. PATY, CHAIRPERSON 

BO.O.RO 0, L.o.t<O ANO NATUR.O.l RESOURCES 

OlPUTIE!I 

KEITH W. AHUE 
MANABU TAGOMOAI 

RUSSELL N. FUKUMOTO 

AQUACULTURE DEVELOPMENT 

PROGRAM 
A.OIJATIC RESOURCES 
CONSERVA.TION AND 

ENVIRONMENTAL A.FFAIRS 

CONSERVA.TION AND 
RESOURCES ENFORCEMENT 

CONVEYA.NCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 

PROGRA.M 
U.NO MANA.GEMENT 

STAlE PARKS 
WATER RESOURCE MA.NAGEMENT 

Mr. Daniel Lum 
VVater Resource Associates 
1124 Fort Street Mall, Suite 212 
Honolulu, HI 96813 

Dear Mr. Lum: /~·::::---<::.._' 

JobiNo. -lT=E}W.ft=Jaialua-Monitor-WeH:-\"fmrrl~l'mWaii 
\. / '---- •' 

VV e are pleasea -to inform you that your firm has been selected to provide 
consultant services for the subject project. 

The scope of work shall be, but not limited to the following: 

1. '""' Select the monitor well site and submit ·location mav--with-welLdata,_for 
!'- app.roval. 
. ' . ................. . 

2. Prepare plaris -for the drilling of the well and installing a well housing if 

3. 

4. 

5. 

6. 

necessary on 22''x 3t'(mylar reproducible. · 
'•-

Prepare proposal and specifications. , __ 

....... .........,_ ./" 

Prepare cost estimate and submit wm;kSheet for determination of quantities 
. al / ~ m propos . // ·----.. 

/ .............. 

During the bidding process,A!,vide interpretation ~~ans and 
specifications. // ~-, 

/ ·, 
During the·consttUctiofCpenOci, proViaeconsiilfation and attend the pre

a! and final inspections as called for by my staff. 



Mr. Daniel Lum 
September 10, 1990 
Page 2 

The above scope of work shall be performed in accordance with the attached 
"General Requirements for Consultant Services Contract." Please submit a proposal for tltis 
work and fill out the enclosed recapitulation sheet. 

Should there be any questions on this matter, please call Mr. bHY8:d 6l:a11g e:t a<IB· 
~ 

GMM:jn 

Attach. 



Fwd to Div Off 

WATER RESOURCE ASSOCIATES 

Hydrology • Geology • Engineering 

INVOICE 

TO: Division of Water and Land Development 
Department of Land & Natural Resources 
State of Hawaii 
P.O. Box 373 
Honolulu, Hawaii 96809 

For Consultant Services to prepare plans and specifications for 
the construction of a monitor well. 

Circle PARTIAl 

RECEIVED 

90JUL26 AIO: 15 

OiV. vF \VATER & 
LAND C:t:VELOPHENT 

July 24, 1990 

Invoice # 1-990 

$27,000.00 

1124 Fort Street Mall, Suite 212 • Honolulu, Hawaii 96813 • (808) 528-0074 



TO: INITIAL: 

__ G. AKITA 
___ L. Nanbu 

__ M. T AGOMORI 
___ S. Kokubun 

PLEASE: 

See Me 
__ Take Action By __ 

Route to Your Branch 
Review & Comment 

--'::::.... Draft Reply __ 
__ Acknowledge Receipt 
__ Xerox __ copies 

File 
Mail 

FOR YOUR: 

__ Approval 
__ Signature 

Information 

Rev. 11/QO 

REMARKS: 

/ 
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DANIEL J KIHANO 
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ro, Director, Q r-.c~ D / 
c::::J PLEASE COORDINATE •I til D {I~/... 
FOR: Ool--< February 20, 1992 

.· .. ; ·.~ "~ ~~· .. ;:i."lCNT -- CCX11!'1!r1t/RecCifmenOotton (reQu1reell 

-- AoPrwrJate attentton 

--Direct reoty (cCfbcc: Governor> 
~ur lnfQMiatlontflle 

-....L. Draft reDlY for Governor's signature 
-- FallON UP/reoort 
--Submit CDC'IY of resgonse ur any) 
-- keeP enctosurets) The Honorable John D. Waihee 
-- Return enctosure<sl Governor 

State of Hawaii __ Other 

Gtll =rA·'"'orm-. Honolulu, Hawaii 96-.Bfd,: ' -~ "92 /. DUE se~En NOrktng <klvs fran! ~..,.- 'i I~ · 
/-{. 't1G ~iedel~v ls enCO!Ilterecs In meettng suscenseA .. 

Dear Governor jia-ihe_ ~- . D eose exlvlse by tel~lll1lii!Oiotely) 
~ ~ In reolv, oleose refer to: z;:.· /C'O-.f<o 

This past weekend I hosted a public forum in Hilo 
dealing with environmental, agriculture and energy 
issues. The concerns on the energy issue were 
vehemently expressed, which I wish to share with 
you. 

For quite some time, the Big Island has been going 
through low electrical energy output. Frequent · 
blackouts, as well as rotating blackouts, have 
placed everyone in a tenuous situation. The 
dependency on oil has led to this situation. But 
yet, we presently have no other recourse but to 
depend on oil, and in this regard, pending 
adoption of federal rules and regulation requiring 
shipment of black oil on double bottom ships 
~reates some doubtful sentiments. The State of 
Hawaii will be in a precarious position, as I 
understand that there isn't any double bottom ship 
available for use by our energy producers. PRI 
will be discontinuing the shipment of black oil 
because of the unlimited liability clause. 

Thus, alternate energy sources have to be 
considered. That includes hydroelectric, O.T.E.C. 
biomass, geothermal, as well as oil and coal. The 
State has committed itself to geothermal. 
Ultimately perhaps this will be the alternate 
source that we have been looking for. In the 
meantime, however, serious concerns were expressed 
at the forum, particularly by the neighboring 



geothermal residents. They mentioned the side 
effects of the geothermal project. 

I am writing to you because I am not an expert on 
this matter and I hope that your administration is 
listening and mitigating these concerns of the 
affected people. I hope that the State Department 
of Health have addressed the Health and Safety 
issue expressed by the affected residence. 

It should not be a situation of us being remote 
from the problem, being unsympathetic to the 
concern of the residents living adjacent to the 
geothermal development. 

Respectfully, 

£ 
~A:[<:'-
HARtfEY s. TAJIRI 
State epresentative 
2nd District 

HST:iay 
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-- Route to Your Branch 
-- Review & Comment 
-- Draft Reply __ 
--Acknowledge Receipt 
-- Xerox ~-copies 

File 
Mail 

FOR YOUR: 

==JE
Pll val 
· nature 

-- nformation 

Re: Hawaii Geothermal Development 
Blue Ocean Preservation Society v. Watkins, 
U.S.D.C.-Hi. Civil No. 90-0407 DAE 

REMARKS: 

I am wntmg to follow up discussions between the State of Hawaii and your department 
regarding the possibility of the State joining the United States as co-lead on the environmental 
impact statement (EIS) for the "Hawaii geothermal project" ordered by Judge David Ezra in 
Blue Ocean Preservation Society v. Watkins, 767 F. Supp. 1518 (D. Haw. June 25, 1991). 

The State of Hawaii is interested and ready to share the responsibility, including the financial 
obligations, of assuming joint leadership with the United States for the preparation of the EIS. 
Our laws provide for just such an undertaking, Hawaii Revised Statutes, Section 343-5 (t). 
However, this undertaking could make sense only if the definition of the project which the 
federal court accepted without question is changed to reflect the reality of the work that has 
actually occurred. In this regard we are prepared to work with you and to provide our full 
support to assist the federal government in seeking a judicial redefinition of the geothermal 
activities to correspond more closely with the facts. 

Judge Ezra's·June 25, 1991, order requires the United States to prepare forthwith an EIS on 
what ultimately could become an interisland geothermal cable development project. The court 
also issued a permanent injunction barring the use of any federal money for geothermal 
energy, other than the preparation of the EIS itself, until the EIS is complete. The Justice 
Department did not appeal. The State of Hawaii was not a party to this suit, but is now a 
defendant in a new but parallel state court action raising the same claims. 
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'·· ' 11:!~ ~~~tary of Energy 
Washington, DC 20585 

·.· ~ · 3 · 5 IJ~ruall}'527, 1992 

- ::.) ".- ·._, 

The Honorable John Waihee 
Governor of Hawaii 
Honolulu, HI 96813 

Dear Governor Waihee: 

coomenttRecwlOJtton (re<Jutred) 

__jf_ Acoroorlcte attention 
_Direct regh' tcc/bCC: Governor) 

_Your tnforw:t1CIVflle 

_Draft reDlY ~OT Govemor•s stonature 

_ Follcnc \1)/~ 

_ .3Lbnlt CODY of resoanse Ut" anY) 

_ t>.C:eP enclosure(S) 

_ P.e;tum enclcs;Jrels) 

_ctner r 

iJ'',, ~~> ?""' q I : ~,,.. '1- o \ fEB e .:, 1992 
i:J\.? JDUE seven wcrKtn~ o:vs fr~ ~1!.!:;:::··7:::"-=:=::
~..j) (tf Celov ts enco:.rr:.erea In meeting susr:ense 

aatei oteose oovtse bY tet~ne lmmedtatelvk: 
In reo!v. oleose rtfer to:~&?~ Sl -0./ 

This is in response to your letter.~f December 10, 1991, offering 
your assistance to the Department of Energy (DOE) in preparing an 
Environmental Impact Statement (EIS) for the Hawaii Geothermal 
Project (HGP) and in seeking a judicial redefinition of the HGP. 
You are undoubtedly aware of the attention given the EIS by the 
Congress and the Federal District Court in Hawaii. Please be 
assured that we at DOE are keenly aware of our obligations in 
undertaking this EIS. We have already begun the process of 
preparing the EIS by discussing potential cooperating agency 
agreements with the State of Hawaii, several other Federal 
agencies, and local county agencies that have jurisdiction by law 
or special expertise with regard to this effort. 

As I stated to you on my most recent visit to your beautiful 
State, DOE is committed to working jointly with industry, other 
agencies, public interest groups, and the States in developing and 
implementing renewable energy technologies. We are committed to 
giving geothermal energy development in Hawaii the fairest 
possible evaluation. 

You will shortly receive, under separate cover, a letter formally 
extending an invitation to Hawaii to cooperate with DOE on the HGP 
EIS. We offer this invitation based on our conclusion, with which 
the Council on Environmental Quality has concurred in a recent 
letter to the Department of Business, Economic Development, and 
Tourism, that the most appropriate role for Hawaii is that of a 
cooperating agency in the preparation of the Federal EIS for the 
HGP. 

My staff has carefully reviewed Hawaii's governing statutes for 
preparation of State EISs; and I assure you that, by our working 
closely together, the HGP EIS will be prepared to fulfill both 
State and Federal EIS requirements. DOE will also meet the 
requirements of all other relevant State and local laws and 
regulations to the extent they do not conflict with Federal laws 
and regulations. I hope that you will sign on with us in this 
endeavor. 



GEOTHERMAL MANAGEMENT PLAN 

I. Changes in PGV's j)_ri ll fnq Procedures and Supervhion (Element 1) 

A. 

~ 

Operators Supervisory Personnel 

1. 

2. 

3. 

DLNR require operators to: (pg. 13 & 15) 

a. Have supervisors on rig floor while drilling, es· 
pecially during crew changes 

b. Enter all blowout prevention drills and BOPE 
operations in A.J.O.C. tour reports 

c. School all toolpushers, drillers and derrickmen 
in the use of recommended monitoring equipment 

d. Ensure all drilling personnel understand the 
implications of changes in subsurface conditions 
as indicated by the monitoring equipment 

e. Establish criteria for all drilling personnel to 
communicate significant changes in subsurface 
conditions to supervisors and regulators 

Be conservative and flexible in their approach 
to casing wells above 2,000 ft. (pg. 13) 

When drilling below 500 feet, without BOPE, to: 
(pg. 14) 

a. Run maximum bottom hole temperatures at 
every connection, looking for increase 
tn thermal gradient 

b. Take representative water samples and 
analyze as soon as possible for salinity 
and conductivity increases 

c. Catch cutting samples every 10 feet and 
analyze for hydrothermal minerals 

d. If it appears geothermal zone is to be 
encountered, with approval of OLNR, 
operator run casing, cement and rig BOPE 

DUE DATE 

10/01/91 

10/01{91 

10/01/91 

-1-

!'v1. 

Revised 01/29/92 
7c?:Jo,-,.,c~r 

AGENCIES: 
1. LEAD 
2. SUPPORT 

DLNR 

DLNR 

OLNR 

Attachment B 

COMMENTS/SCHEDULE 

COMPLETED. All items under A. in· 
corporated in amended Plan of Operations 
approved by DLNR on Oecerrber 10, 1991. 

\ 

~' 

f_ 

c; 



GEOTHERMAL MANAGEMENT PLAN 

1. Changes in PGV's Drilling Procedures _and Supervision (Element J) 

B. 

c. 

Equipment Modifications 

1. DLNR require operators to: (pg. 14 & 15) 

a. Install larger flow relief from BOPE stack 

b. Install low pressure burst plate in flow line 
to divert flow 

c. Include an additional double gate preventer in 
the BOPE stack 

d. Install a silencer or muffler in the 13 3/8 inch 
diverter line 

e. Equip RUd ~ with the maxi nun sized pui1J liners 

f. Provide adequate cool water supply, on site, to 
kill well 

g. Provide a larger mud cooler or add a mud cooler 

h. Install monitor to alert driller to downhole 
pressures and changes 

i. Install mud pit alanm system to alert driller 

Regulatory Oversight (pg. 15 & 16) 

1. 

2. 

Prepare MOU between DLNR and DOH assigning over~ 
sight and control of both production and injection 
wells to one agency 

Establish mechanism whereby operator permitted to 
propose and agency approve on-site modifications 
to casing program or drilling operations 

DUE DATE 

10/01/91 

10/01/91 

10/01/91 

-2-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

DLNR 

DLNR 
DOH 

DLNR 

Attachment B 

COMMENTS/SCHEDULE 

COMPLETED. All items under B. in· 
corporated in amended Plan of Operations 
approved by DLNR on December 10, 1991. 

Items C.1. through C.4. COMPLETED. 
Incorporated in amended Plan of 
Operations approved by DLNR on 
December 10, 1991. 



GEOTHERMAL MANAGEMENT PLAN 

t. Changes in PGV's Drill inq Procedures _and Suoervision (Element 1) DUE DATE 

3. DLNR review casing program on a well-to-welt basis, 10/01{91 
incorporating accumulated knowledge 

4. Require operators to inform DLNR of changes in the 10/01{91 
reservoir model 

5. OLNR to update independent reservoir model 12/31{91 

6. Delete specific BOPE and casing requirements in ad- 12/31{92 
ministrative rules. 

7. Prepare standard specifications with specific 12/31{92 
construction details to include BOPE and procedures 
for the construction of geothermal production and 
injection wells 

8. Ask NGO and ASTH to review current procedures and es- 12/31{91 
tablish standards for geothermal drilling 

-3-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

DLNR 

DLNR 

DLNR 

DLNR 

DLNR 

DLNR 

Attachment B 

COMMENTS/SCHEDULE 

Use GEO-TAC, GeothermEx or other con
sultants to periodically update. ON·GOING. 

Draft amendments to Ch. 13·183 Adminis· 
trative Rules are being reviewed. Pub· 
lie hearings to be held. ON·GOING. 

Use California DOG manual and others to 
develop Hawaii · specific standards. ON·GOING. 

DLNR consulted with Geothermal Resources 
Council and others. ON·GOING. 



II. Emerqency Response (Element tl) 

A. 

B. 

c. 

D. 

Agencies review and approve PGV•s Emergency Response Plan 
(pg. 11): 

1. 

2. 

3. 

4. 

5. 

Evaluate the analysis of the hazard of an 
uncontrolled well venting 

Re-evaluate the warning, alert and emergency action 
levels for H2S 

Develop an emergency action level for noise 

Complete a review of H2S monitoring capability and 
procedures 

Ensure communications and awareness of the plan contents 
with all responding agencies 

Resolve confusion over housing reimbursement (El. II, pg. 11) 

Resolve function of PGV employee alarm system (El. II, pg. 11) 

Review notification procedures and provide appropriate verbal 
and written notification to ensure compliance with the Emergency 
Planning and Community Right-to-Know Act of 1986 (El. II, pg. 11) 

Revised 01/29/92 

GEOTHERMAL MANAGEMENT PLAN 

DUE DATE 

12/31/91 

11/30/91 

11/30/91 

11/30/91 

11/30/91 

11/30/91 

08/30/91 

08/30/91 

08/30/91 

-4-

AGENCIES: 
1. LEAD 
2. SUPPORT 

KEER, KCD 

1. DOK 
2. HCO, DLNR 

1. DOH 
2. HCD 

DOH 

1. OOK 
2. HCD, HPO, HFD 

ODH, HCD 

HCPD 

HCPD 

1. DOH 
2. KCD 

Attachment B 

COMMENTS/SCHEDULE 

ERP in final stages of agency 
review 

ON-GOING. Analysis using avail
able date is COMPLETED. 

COMPLETED 

COMPLETED 

Review of monitoring and procedures 
COMPLETED. Purchasing is ON·GOING. 

ON-GOING. Communications and aware
ness of plan with agencies COMPLETED. 

COMPLETED 

COMPLETED 

COMPLETED 



GEOTHERMAL MANAGEMENT PLAN 

tii. _ _f_art I.____Air and Noise Honitor_i_ng____{f_Lerrent III. Part I. Revnolds) 

A. Air Monitoring Network 

1. 

2. 

Discontinue unneeded background monitoring sites 
and redirect savings to source control, evaluation 
and high quality portable field monitors 
(pg. 5) 

Establish a unified air monitoring system, managed and audited 
by DOH, and follows input from Stakeholders, to include 
(pg. 5 & 6): 

a. Verification of concentrations of other (non·H2S) toxic 
polLutants 

b. A meteorological measurement system at each permanent 
H2S monitoring station 

c. The acquisition of a password protected remote access 
modem capability system at each permanent H2S monitoring 
system in order to provide timely information to regulatory 
agencies 

d. A uniform, functional, short, sampling intake, manifold 
and monitor intake line to be cleaned regularly 

e. Add a meteorological station to the Irvine site 

f. Establish a QA program, using GAMP or existing SAIC 
program, at all stations with quarterly independent DOH 
staff audits. 

g. Obtain additional portable H2S monitors (Jerome 
equivalent). Configure 1 for automatic data recording 

h. At existing H2S monitoring stations: 

(1) Modify or replace manifold intake probe and sample 
line at Alvarez and Wade stations to remove 
condensation 

(2) Conduct independent gas phase audit at Alvarez and 
Wade stations 

QUE DATE 

07/01/92 

11/30/91 

3 mos. after 
funding 

3 mos. after 
funding 

11/01/91 

3 mos. after 
funding 

11/01/91 

11/01/91 

11/01/91 

11/01/91 

-5-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

CAB 

CAB 

ASAB 

ASAB 

CAB 

CAB 

ASAB 

Attachment s 

COMMENTS/SCHEDULE 

DOH will retain Nanawele as a meteorological 
monitoring station; and relocate Uood Station 
downwind. 

Need to better define scope of this 
program 

Awaits resumption of PGV drilling and 
well tests 

Procurement initiated 

Procurement initiated 

COMPLETED 

Procurement initiated 

COMPLETED 

DOH has borrowed Jerome monitors 
until items ordered from manu
facturer are received. 

COMPLETED 

COMPLETED 



GEOTHERMAL MANAGEMENT PLAN 

Ill. Part I. Air and Noise Monitoring (Element III. Part I. Revnolds) 

(3) Improve written station procedures, data handling 
and station equipment diagram at Alvarez, Wade, 
Leilani and Nanawele stations 

(4) Regularly clean manifold, intake probe and sample 
line at all H2S monitor stations 

(5) Establish a station log and perhaps a monitor log 
that remains with station and equipment at Alvarez, 
~ade, Leilani and Nanawele stations 

(6) Offset chart zero by 10X and carefully document drift 
if accuracy in the 2~6 ppb range is to be claimed. 
Establish tolerances in the QA program that reflect the 
desired low concentration accuracy at all stations 
except Leilani and Nanawele 

(7) Add password level remote access integration into QA 
and data reduction of station data. Provide password 
level controlled immediate access to appropriate 
agencies at all stations 

(8) Add meteorological capability to Nanawele station 

(9) Direct PGV to add meterorological capabilities to PGV 
SE and Woods Stations 

(10) Calibrate and audit station at a lower range of H2S 
than presently utilized at all stations 

(11) Add functional data loggers (CAB presently preferred) 
at Leilani and Nanawele stations 

(12) Prepare monthly tables showing hourly averages and 
peak daily H2S rates (and DOH clearly identify 
station location. name and operator) at all stations 

3. Redistribute H2S monitoring stations (pg. 7) 

•• 

b. 

Drop PGV Woods Station; retain only one background 
Station at Nanawele 

Relocate PGV Southeast Station more to Southwest 

DUE DATE 

11/01/91 

11/01/91 

10/01/91 

11/01/91 

07/01/92 

07/01/92 

07/01/92 

11/01/91 

07/01/92 

07/01/92 

07/01/92 

07/01/92 

-6-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

CAB 

CAB 

CAB 

ASAB 

1. CAB 
2. ASAB 

1. ASAB 

CAB 

ASAB 

ASAB 

CAB 

CAB 

CAB 

Attachment 8 

COMMENTS/SCHEDULE 

COMPLETED 

COMPLETED 

COMPLETED 

COMPLETED 

Refer to Task A.2.C. Equip
ment procurement initiated. 

Equipment procurement initiated. 

COMPLETED (MOU with PGV) 

COMPLETED 

Refer to Task A.2.C. Equip· 
ment procurement initiated. 

Awaits data loggers that will 
be purchased. 

Woods relocated downwind; Nanawele 
to be retained. 

Woods to be located Southwest. 
(Southeast to remain) 



GEOTHERMAL MANAGEMENT PLAN 

II L__e_art I. A i _r _!!U"'d Noise H_o_rd_torj_ng_li.1_~nt It L Part 1. Reynolds) 

B. 

c. 

d. 

Drop Alvarez Station 

Retain Irvine Station for met only and add multi· 
level wind and temperature capability 

Geothermal Resources Permit and Noise Monitoring 
(El. Ill, Pt. 1, pg. 7 & 8) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Clarify GRP requirements for noise 

Designate one government office to receive and in
vestigate noise complaints 

Acquire one mobile/portable unmanned noise monitor 
with shelter and modem 

More frequently perform agency spot checks of developer's 
noise control efforts and periodically compare calibrators 

Evaluate present noise standards with, if necessary, an 
expert opinion on BACT assessments 

Direct noise monitoring effort toward resolution of com
plaints and identification of source problem solutions. 
Redirect part of monitoring effort to specific problem 
noise identification 

Noise BACT determination should be sensitive to worker 
safety, and not allow equipment choices to dictate sub· 
sequent noise control steps 

C. Permit and Compliance Review (El. Ill, Pt. 1, pg. 8 & 9) 

1. Evaluate 100 ppbv one hour average limitation (AAQS) 

2. Evaluate remaining KS-8 health complaints 

3. Designate one government office to receive and in
vestigate air and noise complaints. Avoid referring 
complaints to developer 

DUE DATE 

11/3Dt91 

1D/D1/91 

1D/D1/91 

D7/D1/92 

D9/01t91 

D7/D1/92 

07/D1192 

D7/D1/92 

11{01{91 

on-going 

10/D1/91 

-7-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

CAB 

ASAB 

1. NR 
2. HCPD 

DOH 

NR 

NR 

NR 

NR 

NR 

CAB 

DOH 

1. CAB 
2. NR 

Attachment B 

COMMENTS/SCHEDULE 

DOH will retain and relocate if 
necessary. 

Refer to Task A.I.C. Equipment 
procurement initiated. 

Comprehensive State-wide noise 
standards will be developed by DOH. 

COMPlETED. More stringent noise 
conditions incorporated in revised 
Plan of Operations issued by DlNR. 

COMPLETED. Included in Task C.3. 

Procurement process initiated. 

On-going 

COMPLETED. See III.B.1. 

On-going 

Included in Task B.S. 

Revised to 25 ppb, one-hour average; 
10 ppb, 24-hour average. 

COMPLETED. Center for Disease 
Control has evaluated complaints. 

DOH designated. COMPLETED. 



GEOTHERMAL MANAGEMENT PLAN 

Ill~ Part I. Air a~ Noise Monitoring <Element Ill. Part t. Reynolds) 

4. 

5. 

Characterize resource (test and analyze all components 
of all fluids) 

DOH actively participate in source tests and independently 
quantify H2S emissions during drilling, stacking and con
trolled or uncontrolled venting, specifically (Pg. 8 & 9): 

a. Obtain expertise to measure drift amd trace taxies contained 
in particulate and gas phases during emission release 
events until they are well documented and established 

b. Develop accurate and comprehensive emissions inventory 
and geothermal resource chemical constituent database 
specific to the project and individual wells 

c. Develop emission limits and/or technology development 
and application to all known emission points based upon 
BACT, and test performance under good dispersal 
conditions (start with stacking control system) 

d. Remove restriction on air drilling from ATC, if possible 

e. Determine if KS·8 explosions caused by a pressure surge 
(gas pressured from bottom of hole) or it was a water/mud 
hammer 

f. Evaluate maximum accidental exposure to close residents 
and ensure those residents know of circumstances/risK 
and steps they can taKe to protect themselves 

DUE DATE 

11/30/91 

11/3Dt91 

11/3D/91 

on-going 

11/01/91 

11/D1/91 

11/D1t91 

-8-

Revised 01/29/92 

AGENCIES: 
1. LEAO 
2. SUPPORT 

CAB 

DOH 

CAB 

CAB 

CAB 

DLNR 

DOH 

Attachment B 

COMMENTS/SCHEDULE 

Awaits resumption of PGV drilling 
and well tests. 

Also relates to TasK I I .A, 11\lorst
Case Scenarios11 

COMPLETED. Expertise is currently 
available to complete study. Study 
unnecessary since planned open venting 
not permitted. 

DOH recently acquired resources to do 
this. 

ON-GOING. BACT analysis is done 
for all emission points. Testing is 
done to determine compliance with 
ATC before PTO is issued. This re
commendation more applicable to 
power plants. 

THIS ITEM WILL NOT BE ACCOMPLISHED. 
PGV does not intend to air drill 
due to noise limitations. 

COMPLETED. Independent experts have 
said that this determination is not 
possible. 

To be addressed under TasK I J.A 



GEOTHERMAL MANAGEMENT PLAN 

III, Part II. Micrometeorological, Aerometric and Health Effects 
Analysis (Element III. Part __ II. Goddard) 

D. 

E. 

F. 

Rigorously enforce H2S limits (pg. 2 & 42) 

1. 

2. 

3. 

4. 

5. 

Conduct frequent unannounced field inspections 

Implement emission rate measuring procedures, equip· 
ment and database to quantify emission rates and log 
emission data 

Frequently verify resource geo-chemical analysis by 
independent laboratory analysis 

Immediately geo-chemically analyze new resources at a 
frequency at which minimal changes between samples are 
observed 

Chemically analyze developed resources quarterly or more 
frequent if a 10X change is observed 

Establish a Puna Air Monitoring Panel to advise on air and 
noise monitoring 

Modify station positions and install additional met equipment and 
sites as shown in Figure 6-1 and described in pg. 43 and 45 of 
Element III, Part II. Each station change should be done sequen
tially starting with existing stations farthest from PGV site 
(Element Ill, Part ll, Pg. 2, 43, 45) 

DUE DATE 

07{01/92 

07/01/92 

07/01/92 

-9-

Revised 01/29/92 

AGENCIES: 
1. LEAD 
2. SUPPORT 

CAB 

DOH 

1. CAB 
2. ASAB 

Attachment B 

COMMENTS/SCHEDULE 

Initiated. ON·GO!NG. 

ON-GOING. Additional staff is 
now available to do this. 

Refer to Tasks IIIA.2.c. and 
ll!A.2.h.(7) 

Included in Task ll!A.2.f. 

Included in Task ll!A.2.f. 

Included in Task lll.C.4. 

DOH is establishing a Puna Ad
visory Committee which will have 
5 community members. 

See Task JII.A.1 

' 



. - Rev. 11/90 
DIVIS'~'II OF WATER RESOURCE MANAGn~.ENT 

FROM: ______________________ _ DATE: ______ __ FILE IN: __________________ __ 

TO: INITIAL: 

____ G. AKITA 
__ L. Nanbu 

E. Sakoda 
--- G. Matsumoto 
___ E. Lau 
___ L. Chang 
___ Y. Shiroma 

__ M. TAGOMORI 
___ S. Kokubun 

PLEASE: 

See Me 
___ Take Action By=---=

Route to Your Branch 
Review & Comment 

___ Draft Reply __ _ 
___ Acknowledge Receipt 
___ Xerox __ copies 

File 
Mail 

REMARKS: 

c c.Jo -''""'" + 2 

.f;k::dt; 
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HAWAI'I DEPARTMENT OF HEALTH 

fi 
' •_J NEWS RELEASE 

Communication Office 
1250 Punchbowl Street 
Honolulu, Hawai'i 96813 
Phone 808- 586-4442 
Fax 808- 586-4444 

FACT SHEET: DEPARTMENT OF HEALTH GEOTHERMAL ISSUES 
·.·. 

The Department of Health, through the 
Environmental Health Administration, sets 
and oversees air and noise regulations for 
geothermal operations. 

The Department has the authority to order 
corrective action, issue fines and other 
penalties and close down the facility, if 
necessary. 

STAFFING 
Seven additional employees are to be brought 
on board. (In the meantime, existing personnel 
from O'ahu and Big Island are covering duties.) 
• 1\vo for air quality monitoring, • 

site inspection and complaint response 
• 1\vo for noise monitoring, • 

site inspections and complaint response 
• An air permitting engineer 
• A groundwater engineer 
• A planner to evaluate emergency procedures. 
• Air and noise monitoring staff will handle round-the-clock 
shifts during drilling activities. 

EQUIPMENT 
• Four new monitoring stations penmanently 

established in the PGV area to measure 
hydrogen sulfide emissions. 

•1\vo others are being upgraded. 
• Approximately 30 portable sound level 

monitoring meters. 
• 1\vo permanent, fixed noise meters are to be 

set up, one at the operation boundary 
and one in the nearest community. 

JOHN WAIHE'E, Governor 

PERMIT REQUIREMENTS 
• Prohibits open, unabated venting at any time 
• Requires regular source testing to see what 

substances are in the steam. 
• Sets a maximum 25 ppb limit for one hour, 

I 0 ppb limit for 24 hours. 
• A p1.1blie aleFt is reEtuhed should levels reach 

~5 pph 
• Noise levels are limited to 55 decibels • 

during the day and 45 decibels at night 
for drilling and other operations. (One 
well pad is limited to 4 7 decibels at night. 

• Noise levels for power plant operation are 
limited to 53 decibels in the day and 44 
at night. 
• 55 decibels might be recorded in a 

typical office environment. 

HOTLINE ESTABLISHED 

The Health Department has a hotline 

933-4683 
A health official on standby responds to complaints or 
questions related to air and noise quality as soon as 

possible, generally within an hour. 

ADVISORY 'OMMITTE E SET UP 
An Advisory Council has been named from 
communities in the Puna Geothenmat Venture 
area to exchange information and concerns 
about air and noise quality. Paul Aki, DOH Clean 
Air Branch chief, will chair the meetings. 

JOHN C. LEWIN, M.D., Director of Health 



'' .... ' 4 c; •• '4 •• =· ........ -. -~- ...... .....----.-.__...-.,~ ...... ....---.--.-- .. -- ......... ,.. .. ~-~~~-~~~ -

0 Wodnosday, February 8, 1989 

. MEETING NOTICE 
Act 301, Session Laws of Hawaii 1988, (Geotber· 

mal and Cable Systerq Development Pennitting Act 
Of 1988) established an Interagency grou~ to partici
pate in the "eonsolidated penni! application and 
review procedure•. 

Details of the Interagency Group's second meet-
ing are as follows: 

DATE- February B, 1989 
TIME- 10:00 a.m. 
PLACE- Board Room, Room 132 

Department of Land _and Natural 
ReSources 
1151 Punchbowl Street 
Honolulu, Hawaii 96813 

The seeond meeting Of the Interagency Group 
will be to brief the. members on the status of 
Geotbennai activities in Hawaii and to discuss 
provisions of Act 301, and draft administrative rules 
to implement chanter 196D, HRS (Act 301). 

---=--HAWAII 
.nd and Natural Resources 

W~_li!W.PATY; 

IN THE OFFICE OF 
THE UEUTENANT 

GOVERNOR 
STATE OF KAWAU 

Ia tbe Maller of tbe Petl· 
lloa of Belll.ada Upala 
Tallama, PWopo Ma
laa Tallama For 
Claaage of Name. 

NOTICE OF 
CHANGE OF NAME 
Upon consideration of 

the Petition of BeiUnda 
Upula Tullama and Pilio
po lllatau Tullama, and 
there appearing to me to 
be ~oOCI realO.Qs for 
lf&ntlng the same, -

NOW, THEREFORE, 
by virtue of tbe authority 
in me by law vested and 
thereunto enabling, I, 
Benjamin J. Cayetano, 
Lieutenant Governor of 
the Slate of Hawaii, do 
hereby give public notice 
that the name of (a) Bel· 
linda Upula Tultama (b) 
Piliopo Matau Tuitama 
shall be changed to (a) 
Upuia Osofaiga Tultama 
(b) lllata'u Tapuaiga Tul· 

iama upon a single publl· 
cation in the Honolulu 
Star Bulletin a newspa· 
per of general circulation 
1n the State of Hawaii, 
publi~hed at Honolulu, 
Hawau. . .. · 

DATED: HonolulU, Ha· 
waii, January .. 27f19l!9. 

BENJAMII(J. 
CAYETANO 
Lieutenant Governor 
of the 
State of Hawaii 
(Hon. S.·B" Feb. 8, 

1989) (SB-9652) 

IN THE OFFICE OF 
THE LIEUTENANT 

GOVERNOR 
STATE OF KAWAU 

Ia lbe Maller of lbe Pelt
lion of Lepuapua Stan
ley Massey For 
Change of Name. 

NOTICE OF 
CHANGE OF NAME. 
Upon consideration of 

the Petition of Lepuapua 
Stanley Massey, and 
there appearing to me to 
be ~ood reasons for 

the same, •.. 
_ THEREFORE, 

by virtue of the authority 
in me by law vested ana'·· 
thereunto enabling, I, 
Benjamin J. Cayetano, 
Lieutenant -Governor of 
the State of Hawaii, do' 
hereby give public notice 
that the name of Lepuap-' 
ua Stanley Massey sball 
be cbangec! to Stanley 
Edwin· MaSse¥ .u~on a 
single, publication m the 
Honolulu··-star·~ulleUn a 
newspaper of general cir· 
culation in'· the State of 
Hawaii, publisbed at Ho
nolulu, Hawaii: . · 

DATED: ljonolulu, Ha· 
waii, February I, 1989. · 

BENJAMINJ. · 
CAYETANO 
Lieutenant Governor 
of the 
State ofHawaii 

- (Hon. S.·B.: .Feb. 8, 
1989) . (SB-9653) 
FIRST CIRCUIT COURT 
NOTICE AND NOTICE 

TO CREDITORS · 
P. NO. 89-0055 : ' 
ESTATE OF. NINO 

JOHN MARTIN, J;>E
CEAsED' :' .. 
FILED, PETITION 

OF' DR. MGER · G. 
ROSE, alleging intestacy 

. of sai4 deceden~ showing 
p..Operiy-witbiJI.~ J""'". 
diction Of tbls COurl and 
asking !hat J.e.Uen. be ts,
sued to Dr.'i Roger, !}. · 
Rose whose ·address Is 
3530 Sierra Drive, Hono
lulu, Hawaii 96816. -

Friday, ~h 17; 1989, 
at''9;00 a.rru/l!efcire -'the ' 
Presiding Judge .in J'r()
bate La lils couriroOrint: 
~ah!'_man! 

hereby notified to pre
sent tbeir claims with 
·proP.r vouchers or duly 
authenticated copies 
thereof, even U the claim 
Is secured by mortga$e 
upon real estate, to sa1d 
nominee at the address 
shown above within four 
months from the date of 
the first publication of 
tbls notice or they will be 
forever barred. 

PATED: Honolulu, Ha
waii, January 27, 1989. 

M.TANAKA · 
Clerk 

Carolyn Y.Y. Grayson 
Attorney for Petitioner 
(Hon. S.·B.: Feb. 8, IS, 22, 

. 1989). (SB-9651) 

· NOTICE TO THE 
CREDITORS OF 
llardlng Lawson 
Associate.s, Inc. 

This corporation in
tends to apply to the De
partment of COmmerce 
and ·consumer Affairs of 
the State of Hawaii for a 
certif_icate of withdrawal 
under Sec. 415-119 of Ha
waii Revised Statutes, as 
amended, and intends to 
withdraw -from and sur
render ils right to enga~e 
I~ . ~usiness in Hawa1l,. 
and aU creditors of tbls 

. cor)!!>ration are hereby 
notified: to present any 
·c.l~lm .. w~lcti they may 
~~e aga~nst tbls corpo
ration. 
· Dated this 6th day of 

Jan_uary, 1989, at Marin 
eounty, California, . 

·· -._Harding Lawson 
. AssOciates, Inc. · 

· By Richard P.Prezio 
President · · 

.· By Julia H. Slater 
. AsSt. Secretary 
7~ _Redwood Bolllevard 
Novato, CA 94948 · 
(Hon. .S.·B.: Feb. I, _ .. 
22; 1989) (SB,9616) 

I .• 

NOTICE TO THE 
CREDITORS OF 

AMERICAN SEATING 
COMPANY 

This corporation in
tends to apply to the De
partment of Commerce 
and Consumer Affairs of 
the State of Hawaii for a 
certificate of withdrawal 
under Sec 415-119 of Ha
waii Revised Statutes, as 
amended, and intends to 
witbdraw'from and sur· 
render its right to enga~e 
in business in Hawaii, 
and ali creditors of Ibis 
corP.oration are hereby 
notified to present any 
claim which they may 
have against this corpo
ration. 

Dated liUs 3rd day of 
January, 1989, at Grand 
Rapids, Michigan. 

AMERICAN 
SEATING COMPANY 
By David J_ Kuyers 
VIce-President -
By Lori L. Johnson 
Asst. Secretary 
901 Broadway N. IV. 
Grand Rapids, Ml 
49504 
Attn; David J. Kuyers 

(Hon. S.·B" Feb. I, 8, 15, 
22, 1989) (SB-9630) 

NOTICE TO 
CREDITORS 

NOTICE: Tour of Duty 
Productions, be, a Cab· 
fornla corporation; Is in· 
tending to ap~ly to the 
State of Hawau, Business 
Registration Division of 
the Department of Com· 
merce. and COnsumer Af. 
fairs, for an application 
to withdraw its registra
tion and surrender its 
rights to engage in buSi
ness in the state of Ha
waii, pursuant to Section 
415-119, Hawaii Revised 
Statures. 

YOU ARE HEREBY 
NOTIFIED to 

any claims against tbe 
Corporation. 

Dated: January 12, 
1989 Signed: Tour Of Duty 
Productions, Inc. Ad· 
dress: H40 s._ Sepulveda 
Blvd.,L.A., CA 90025. · 

(Hon. S.·B.: Feb. I, 
8, 15, 22, 

1.989) (SB-9601) 

ATTENTION 
LEGAL 

ADVERTISERS 
CHECK YOUR 

ADS 
The first day they appear 
and notify Legal Adver
tising Department of er· 
rors immediately. We 
will not be responsible 
for errors alter the 
FIRST publication of any 
advertisement. . 

ATTENTION 
LEGAL 

ADVERTISERS 
DEADLINES: 

Space reservations 
must be made by 
noon, two days prior 
to publication. Space 
reservations for ads 
of over 20 column 
inches must be made 
three days prior to 
publication. · 

PROOFS: 
Copy for ads of 20 or 
more eolumn incbes 
must be in three days 
prior to publication 
for local advertisers, 
and five days before 
publication for nei4JI
bor Island and mam
land advertisers'. One 
set of two proofs will 
be provided. . 

'The Hawaii Newspaper 
Agency, Inc. and The Ho
nolulu Star-Bulletin will 
not be responsible for er· 
rors in ads which do not 
comply with deadline re-
sirtctlons. · 

-
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CONTRIBUTE TO THE GRC FOUNDA T/ON! 

A contribution to the Geothermal Resources Council 

Foundation will help to assure a place for geothermal devel

opment in the future. 

It is extremely difficult for an individual to have a lasting 

impact on the society in which he or she lives; however, in

dividuals can, through positive collective efforts, make an 

impact. By joining with others, a legacy can be assured that 

will transcend the lives of individuals and will keep on pro

viding far into the future. Such a joint effort can help to ful

fill the promise that geothermal energy holds for the 

future. In contributing to the GRC's Foundation you can 

add to the strength and longevity of the Geothermal 

Resources Council. Through its educational and scientific 

efforts, the development of geothermal energy can be 

advanced. 

The GRC seeks to maintain and expand its role as the pri

mary geothermal educational association throughout the 

world. Make a contribution today to the Foundation and 
help shape the future of geothennal resources. Contribu

tions are deductible to the full extent of the law for U.S. tax 

purposes. THEY ARE ACCEPTED IN MOST ANY FORM. 

INVEST IN THE FUTURE OF GEOTHERMAL ENERGY/ 

GEOTHERMAL RESOURCES COUNCIL FOUNDATION 
P,O. Box 1350 • Davis, CA 95617 

Phone: 916.758.2360 • Fax: 916.758_2839 
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SAN FRANCISCO! 

GEOTHERMAL RESOURCES COUNCIL 
1993 ANNUAL MEETING 

Oetolter 10 - 1J, 199J 
HYATT REGENCY SAN FRANCISCO AIRPORT 

Burlingame, California 

For more information, call the GRC office at 
(916) 758-2360 

Your Advertisement 
Could Attract 

This Much Attention! 
Information concerning Ad Placements, 

Centerfold Insertions, 
Contract Renewals, etc. please contact: 
GEOTHERMAL RESOURCES COUNCIL 

P 0. Box 1350 Davis, CA 95617-1350 

Phone: (916) 758-2360 
or 

Fax: (916) 758-2839 
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Meeting Your Geothermal Needs 
For Over 20 Years .... 
• Grant Rotating DrillinQ Heads 

• Grant Automatic Torque Control Systems 

• Grant Hole Openers 

• Grant Under Reamers 

• Grant Roller Reamers 

• Grant Stabilizers 

• A-Z Pack Stock 

• A-Z Section Mills 

And Introducing: 
• Grant Wellhead Packer & Running Tool Assembly 

• Lindsey Liner Hangers 

Heaktsburg, California 95448 
P.O. Box 1231 
1402 Grove 
Phone: (707) 433-6969 
Fax (707) 433-0509 

Houston, Texas n248-7108 
P.O. Box 7108 
3317 West 11th St. 
Phone: (713) 880-8884 
Fax: (713) 880-4326 

Bakersfield, California 93308 
3101 Steam Court 
Phone: (805) 589-8304 
Fax: (805) 589-8306 

Singapore 1750 
Loyang Offshore Supply ease 
TWI Block 1, Loyang Crescent 
Phone: (011) 65-542-9511 
Fax: (01 t) 65-542-9603 

Geothermal Resources Council BULLEfJN March 1993 
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CONTENTS 

FEATURES 
THE BULLETIN (ISSN NO. 0160-7782) 

A publication of the Geothermal Resources Council is published 
monthly, ll issues to the volume. The GRC is a membership organization 
open to all. It is a leading proponent of geothermal energy; a major center 
for information in the geothermal area; and actively encourages research, 
exploration, development, and utilization of geothermal resources. It seeks 
better understanding of geothermal power and wide public and private 
policies for development and use of geothermal resources. On-the-spot 
reports from world correspondents are featured. 

61 Analysis of the Impact of the End of the 
Fixed Energy Price Period Under lterim 
Standard Offer 4 Contracts 

69 The Geothermal Industry from o Miner's Point 
of View 

ANNUAL SUBSCRIPTION/MEMBERSHIP RATES 
Subscription and Library Subscriptions or GRC Membership - $75 year 

Overseas postage $35/year. Subscription included with membership. 

REGULAR MEMBERSHIPS: 
STUDENT- $20 

INDIVIDUAL- $75 
BENEFACTOR- $125 

CORPORATE MEMBERSHIPS: 
INSTITUTIONAL/COMPANY- $400 

SUPPORTING- $/Ell 
SUSTAINING-$ 1.350 

PATRON- $2,000 

Subscription year- January through December, back issues of 
current year sent with mid-year subscription. Call or write 

Geothermal Resources Council • 2001 Second Street. Suite 5 
P.O. Box 1350 • Davis,CA95617-1350 
(916) 758-2360 • Fax: (916) 758-2839 

To become a member of the Geothrmal Resources Council 
or to change your address, please fill in the form below. 

73 ON LOCATION 

State Scene 
California, Oregon, Hawaii and 
Pacific Northwest 

77 International Scene 

78 ANNOUNCEMENTS 

81 COUNCIL UPDATE 

83 MEETING NOTICES 

. . .. . . . . .. . . . . . . .. . . . . . . . .. . . .. .. . . . . . 
MEMBERSHIP APPLICATION For the year 19 _ 1 COVER PHOTO: 

Name -----------------------------------------------------------------

Organization-----------------------------

Early binary cycle power plant demonstration 
at Wendel Hot Springs near Susanville, California. 
Note gravity feed from hot springs pond and 
banks of light bulbs to prove power production. 

Street Address ________________________ _ 

City State Zip _____ _ 

Phone( ____ ) Fax l_) 

Type of Membership Desired'---------------------
(see Annual Subscription/Member.ship above) 

__ Check __ Money Order 

__ Charge my Credit Card 

Make payable to Geothermal Resources Council 

Visa MC AM. EX 

Credit Card No Exp. Date------

Signature----------------------,,------__,----
(When using credit card, please give your nome as it appears on the card) 

Mail to: Geothermal Resources Council • 2001 Second Street, Suite 5 
P.O.Boxl350 • Davis,CA95617-l350 

Oreal/: (916) 758-2360 • Fax: {916) 758-2839 
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Drive a Great Deal. 
Take advantage of Alamo's Association 

Program with a FREE UPGRADE or a FREE 
DAY. Association members drive away with a 
great deal everyday at Alamo. You can expect 
unlimited free mileage on every rental in the 
U.S., U.K. and now Switzerland as well as 
additional frequent flyer miles with Alaska, 
Delta, Hawaiian, United and USAir. Alamo 
features a fine fleet of General Motors cars 
and all locations are company-owned and 
operated to ensure a uniform standard of 
quality. 

As a member, you'll receive other valuable 
coupons throughout the year that will save 
you money on each rental. You can count on 
a great deal with Alamo. For member 
reservations call your Professional Travel 
Agent or Alamo's Membership line 
at l-800-354-2322. 

FREE UPGRADE 
• \'ahd lor (l~E FREE L:PGR:\lJ[ to next car utegorv, •mbjeCt to ava1labtlil) at time of rental 
• (In the U S.) \'ahd on a CLlmpact car or above. excluding premJUm. luxury and >peoahtv cars 

(In the Cnned Kmgdom) Valtd on self-dm e rentab frum a group B Lar category and abo~e, 
excludmg group [car category and above 

• One ceruhrate pn n·ntal Not valid wtth any other offers Mu~t be presented at the Alamo 
munter on arnval. CertifiCate may on II' ht· n·dct·med for tht ba\ll ral(' of the car rental Once 
redeemed the Certificate ts ,-md_ .:.. 2+-hour advance reservauon ts requtr~d 

• Tlus certthcate and the car rental pup,uantto 11 arc subject to Alamo\ lllndUJon\ at 
ume of rmldl 

• Tins cerllilute IS null and \'Did 1f altered. re' tsed ,,r duphlalnl tn an: \\a\ 
• Clffn \'al1d tlm-,ugh September 30. ]!)<))_ nlc'pl .Yll-!_11 )I!Jj_ +lk-+il0/9) J/27 -)/1{1/t)) 

1/1-7!4N 3 and 7/23-l:l/2H/91 

For resemltion~ call your ProfessiOnal Travel Agent or call 
Alamo's t-.-tember~hip Line at l-800-35-1--§-3j2·~2quest 
f"i"'i"7"7' Rate Code BY and 10# __ 4 ___ _ 
~ \Vhen makmg reservations. Wherrallthemiles 

are free"' 

L----------------------------------~ 
ONE FREE DAY 

• \'Jhd lur OL\1: r Rl:l: DA\' on am i dJ\ or h>ngrr rental 
• lin the l) J \'ahd on a compall Lar M abn-c ndudtng premtunl. h1xun. and 'Pl'Cialtl' tar' 

tin tflc l'mted KmgJ,,m 1 \'ahd t>n ,dl-dri\T rental-, from a gruur lJ Lar cHegt'n. ,llld abme 
t'xdudmg groupE rar cnegun and ,lb,we 

• line ceruftcate per rental '<ot 1-Jlid w1th Jll' <'thcr nlfn; \1U'>t be pre.,cnted Jt tht' -\lam,, 
countn un amval l nt1f1c,He nta1 onh be tcdet'mt'd h11 the ha>ll rail' oltfK <Jr n·ntal l1ncr 
redeemed the Ceruhcate 10 w1d A 2~·hour ad\,mLt rc,cn·atJ(>n I'> rcquned 

• Th1• ~-crlllinll' and the cdr rent.ll pursu:mtto 11 arc ,uh1ectt<> .-\lamo\ tond111on\ Jt 
ume of rental 

• Thl\ umflutr l'> null and 101d tf alt~r,'d. lfi'N'd <lf dupiJ,,md 1n .un "a1 
• Offer \'a ltd throu~h ~('jlll'mhn '>0 I <Jll l. t \ctpt 2/11-2/13/9 3. ~/,';-~/llV'l3 )/21- 'i/1(lfll) 

111·71+/93 ,md 7/23-8/28193 
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Building 1112, University of Arizona, 
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HOT DRY ROCK GEOlliERMAL 
ENERGY FORUM 1993. 

31 October- 4 November 1993 
Yamagata, JAPAN 

With the prospect of substantial 
progress in research and in demon
stration projects of HDR in the 
world, Japanese researchers in in
dustry and in national organiza
tions will host the Second HDR Fo
rum in Japan from 12-16 October 
1993 in Yamagata, Japan. Partici
pants from Japan, Europe, the 
United States, and other countries 
interested in HDR research projects 
will attend the forum to contribute, 
discuss and listen to achievements, 
problems, and proposals of future 
tasks. 

The forum will evaluate the pre
sent state of HDR research, identify 
gaps or deficiencies in present HDR 
research work, propose new topics, 
and estimate possible achievements 
of HDR projects within the next 5 
years. 

Another objective is to promote 
communication between partici
pants from industrial, governmen
tal, and academic institutions, and 
to encourage interdisciplinary dis
cussion between persons from dif
ferent fields and different geograph
ical background. 

The forum will address the fol
lowing major topics: 

1. Geothermal HDR-Reservoir Iden
tification (Investigation technol
ogy by geophysics, geology, and 
hydrology) 

2. Drilling, Reservoir Testing, Stress 
Measurement, Mechanical Prop
erties of Rocks and Stimulation 
Technology 

3. Mapping and Modelling (Frac-
ture System, Heat Extraction) 

4. HDR-Research Projects 

5. HDR-Economics 

6. HDR-Plant Design 

The forum is scheduled for two 
full days with late evening sessions 
if necessary. 

The participation fee is 26,000 
Yen per person. This includes parti
cipation, a cocktail reception on the 
first evening, and a reception dinner 
on the second day. The fee for the 
technical tour on the third day and 
fourth day is 10,1000 Yen. Hotel ac
commodation fees are not included. 
The forum language will be English 
only. 

For further information, contact: 
Koichi Kitano (HDR Forum '93). 
Central Research Institute of Electri
cal Power Industry, 1646 Abiko, 
Abiko City, Chiba, Japan, 270-11, 
fax: 81-471-83-2%2. 0 

VCR TAPES OF GRC ACTIVITIES 
The Geothermal Resources Council now has 

available several VCRs from the 1993 Annual 
Meeting held in San Diego, California and the 
associated field trips to geothermal sites in the 
Imperial Valley and Cerro Prieto area of Mexico. 

VCRs NOW AVAILABLE - Twentieth GRC 
Anniversary Awards and the Panel Presentations 
at the Opening Session of the 16th Annual Meet
ing. This tape was made during the 20th Anniver
sary Gala Celebration and contains the 
presentation of awards to the Charter and Found
ing Members of the GRC. Also included is a panel 
discussion on the future of geothermal energy 
which took place during the Opening Session of 
the 16th Annual Meeting. Time: 2 hrs. 45 min., 
Price: $35.00 

HOT DRY ROCK SESSION, 1993 ANNUAL 
MEETING (4 tapes, $25.00 each or $90.00 all 4 
tapes) -No.1. Hot Dry Rock Geothermal Interest. 
Time: 2 hrs. No. 2. Hot Dry Rock Modeling and 
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Reservoir Design. Time: 1 hr. 46 min. No.3. Reser
voir Characterization Time: 1 hr. 7 min. No. 4. 
Hydraulic Stimulation. Time: 1 hr. 15 min. 

NATURAL HAZARDS AND GEOTHER
MAL DEVELOPMENT (2 tapes, $45.00 each or 
$80.00 for both tapes) - No. 1. Hydrothermal 
Eruptions; Agua Shuca; Causes of Landslides and 
Zuni!. Time: 1 hr. 45 min. No.2. ModelsofVolcanic 
Eruptions; Pinatubo, Volcanic Mudflows and Seis
mic Risk of Power Plant Design. Time: 1 hr. 50 min. 

AVAILABLE MID 1993 - Four tapes on field 
trips to geothermal power plants in the Imperial 
and Mexicali Valleys. No. 1. Cerro Prieto Geother
mal Field and Cerro Prieto II Power Plant, Mexico. 
No. 2. Ormesa II Binary Power Station, East Mesa, 
Imperial Valley, Heber Dual Flash Power Plant, 
Imperial Valley, California. No. 4. Salton Sea Geo
thermal Field, Magma Power Company Reac
tor/Clarifier and UNOCAL Ph Modification 
Power Plants, Imperial Valley, California. 
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For further information contact: 
Earl Hoskins, DOSECC, College of 
Geosciences & Maritime Studies, 
Texas A&M University, College Sta
tion, TX 77843-3148, phone: [409) 
845-3651, fax: (409) 845-0056, E
Mail: HOSKINS@PLUTO.TAMU. 
EDU. 

ODD 

SECOND INTERNATIONAL CON
FERENCE ON HEAT PUMPS IN 
COLD CLIMATES. First Announce
ment and CAll for Papers. 

16-17 August 1993 
Moncton, New Brunswick, 
CANADA 

The Second International Confer
ence on Heat Pumps in Cold Oi
mates will address the unique per
formance requirements for heat 
pumps in cold regions. The theme of 
the conference will be the important 
developments in heat pump equip
ment, components, new refriger
ants, performance, reliability and 
applications which promise to ex
tend markets into colder regions 
such as Canada, the Northern 
United States, and Europe. 

Conference papers will focus on 
the following subject areas: 

• Design and analysis of compo
nents and systems 

• Alternative refrigerants to CFCs 
and HCFCs for retrofitting exist
ing equipment 

• Advanced heat exchanger de
velopments for heat pump ap
plications 

• Heat and mass transfer of alter
native refrigerants to CFCs and 
HCFCs 

• Refrigerant properties both ther
modynamic and thermophysi
cal 

• Compressor developments 

• Control developments 

• Demand-side management pro
grams and the heat pump 

• Market penetration of heat 
pumps in cold climates 
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• Monitored performance of resi
dential and commercial heat 
pumps 

• Performance standards devel
opments 

• Industrial heat pump develop
ments 

• Environmental benefits of heat 
pumps 

• Integrated-function heat pump 
systems 

For more information regarding 
this conference, contact: Dr. Samuel 
M. Sami, Associate Professor and 
Director of R.C.E.C., School of Engi
neering, University of Moncton, 
Moncton, N.B, E1A3E9, Canada, tel 
(506) 858-4194, fax [506) 858-4002or 
Mr. R.L. Douglas Cane, CANETA 
Research Inc., 6981 Millcreek Drive, 
Unit 28, Mississauga, Ontario, L5N 
688, Canada, telephone [416) 542-
2890, fax [416) 542-3160. 

DOD 

IWELFTH INTERNATIONAL COR
ROSION CONGRESS. 

20 - 23 September 1993 
Houston, Texas 

The National Association of Cor
rosion Engineers [NACE) is spon
soring the Twelfth International 
Corrosion Congress: Corrosion 
Control for Low-Cost Reliability, 
which is to be held at the Westin 
Galleria in Houston, TX on 20 - 23 
September 1993. The goal of this 
congress is to stimulate and pro
mote better corrosion control for in
creased reliability by discussion and 
dissemination of current corrosion 
science and technology from 
around the world. The International 
Corrosion Council, an international 
body composed of representatives 
from more than 40 nations, has al
ready received more than 400 ab
stracts for presentation at this con
gress. 

As an exhibitor, you can show
case your latest products and serv
ices to a respected and select audi
ence of more than 1,000 interna
tional buyers and specifiers of 
corrosion-related products. 

All booths at the congress are 
standard 8 x 10ft. and are equipped 
with back and side wall draping 
and a company identification sign. 
For each 8 x 10 booth space re
served, your company will receive 
one discounted full congress regis
tration, five attendant badges, and 
25 guest invitations. All 8 x 10 
booths are $600. Full payment with 
a signed contract must be submitted 
before booth space will be assigned. 

For further information please 
contact: Jeannette N. Hooper, 
NACE, P.O. Box 218340, Houston, 
TX 77218-8340, phone (713) 492-
0535 ext. 242, fax (713) 492-8254. 

DOD 

INTERNATIONAL WORKSHOP 
ON AIRBORNE ELECTROMAG
NETIC METHODS (AEM) 

13 - 16 September 1993 
Tuscon, Arizona 

The Laboratory for Advanced 
Subsurface Imaging, along with the 
University of Arizona, will sponsor 
the International Workshop on Air
borne Electromagnetic Methods 
[AEM) to be held on 13-16 Septem
ber 1993 at the Doubletree Hotel 
[phone: [602) 881-4200 or [800) 528-
0444; fax: (602) 323-5223] in Tuscon, 
Arizona. The workshop will have 
geothermal, as well as environ
mental, hydrological, geotechnical, 
mining, and petroleum exploration 
applications. 

The registration fee for the work
shop is $325 prior to 16 September 
1993 and $375 thereafter. Registra
tion includes abstracts of papers, 
four luncheons, and refreshment 
breaks. Abstracts and talks for this 
workshop will be due on 1 June 
1993. Manuscripts for publication 
will be due 1 March 1994. 

For further information regard
ing this workshop, contact: Ben 
Sternberg - General Chairman, or 
Stan Ward - Technical Program 
Chairman, at phone (602) 621-8376 
or fax (602) 621-8330 at the Labora
tory for Advanced Subsurface Im
aging [LASI) Dept. of Mining and 
Geological Engineering, Mines 
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Analysis of the Impact of the 
End of the Fixed Energy Price 

Period Under Interim Standard 
Offer 4 Contracts 

by 
SUZIE KITO 

California Public Uflilies Commission 

EDITOR'S NOTE: The following document consists of excerpts from an article prepared 
by Suzie Kilo for the Ollifomw Public Utilities Commission (CPUC). As space in the 
BULLETIN is limited, only those sections pertJJining to geothermal resources have been 
included. This subject is of extreme importance to geothermal developers and producers as well 
as others who are involved in renewable energy. 

EXECUTIVE SUMMARY 

Purpose of this Report 

The California Public Utilities Commission (CPU C) 
adopted Interim Standard Offer 4 (IS04) contracts in 
Decision 83-09-054 on 13 October 1983. The IS04 con
tracts provide the option for some qualifying facilities 
(QFs) to obtain fixed energy prices for up to 10 years 
after which energy prices revert to the short-run 
avoided cost [SRAC) of the purchasing utility. The 
SRAC is intended to represent the cost a utility avoids 
by purchasing energy from a QF. The SRAC, which is 
calculated primarily based on fuel prices, is expected 
to be far below the fixed, forecasted energy prices 
specified in the IS04 contracts at the end of the fixed 
price period. As a result, QFs may experience substan
tial revenue reductions at that time. 

The purpose of this report is to examine the impact 
of the end of the fixed energy price period under IS04 
contracts on the viability of QFs. Specifically, this re
port seeks to determine whether the end of the fixed 
price period will threaten the viability of QFs and 
what portion of the QF industry will be impacted. This 
report also explores potential policy alternatives that 
the Division of Ratepayer Advocates [DRA) should 
consider if the end of the fixed price period threatens 
a substantial portion of the QF industry. 

Background and History 

The CPUC has encouraged the growth of the QF 
industry, beginning in 1982 with the development of 
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standard offer contracts. As a result, the QF industry 
has grown from a handful of projects to a mature 
industry representing well over 10,000 MW of in
stalled capacity. QFs provided 22 percent of installed 
capacity available to the major investor-owned utili
ties: Pacific Gas & Electric (PG&E), Southern Califor
nia Edison [SCE) and San Diego Gas & Electric 
(SDG&E). In addition, QFs met in 26 percent of the 
energy requirements for 1991. 

The fixed, forecasted energy prices available under 
IS04 were developed in 1983 based on forecasted 
short-run avoided cost at the time. The forecasted 
prices began at about 5 c/kWh in 1983 and will ramp 
up to between 13 and 15 c/kWh in 1999, depending 
upon the utility. Although the short-run avoided costs 
were between 4 and 7 c/kWh when most of the IS04 
contracts were executed, they have since dropped to 
approximately 2.5 c/kWh due to extremely low natu
ral gas prices. While these costs are expected to in
crease 5 and 10 percent per year, they will continue to 
be substantially below the fixed prices. As a result, 
many QFs will experience substantial revenue reduc
tions at the end of the fixed priced period. 

Industry Analyses 

The QFs potentially affected by the end of the fixed 
price period include 163 projects representing 2,215 
MW that serve PG&E and 129 projects representing 
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2,399 MW that serve SCE. Based on examination of 
available QF cost and revenue data, and discussions 
with industry experts, the following summarizes the 
impact of the end of the fixed price period on the six 
QF industries: cogeneration, biomass, hydroelectric, 
geothennal, solar and wind. 

• Cogeneration: The end of the fixed price period 
should have only a minor affect on oil and gas-fired 
cogenerators who were limited to 20 percent of 
forecasted prices. However, PG&E also has anum
ber of cogenerators that use other fuels, such as coal 
and agricultural waste and many of these projects 
will have more difficulty at the end of the fixed 
price period. 

• Biomass: The end of the fixed price period will 
probably have a significant impact on biomass pro
jects primarily because fuel costs have increased 
dramatically in recent years. 

• Hydroelectric: The end of the fixed price period 
will probably have a significant impact on hydro
electric projects just because of the drought and 
substantial debt service payments well past the 
11th year. However, few projects are likely to fail 
because they have low operation and maintenance 
expenses, making them viable in the long-term. 

• Geothermal: The end of the fixed price period will 
probably have only a moderate effect on the geo
thennal industry. Many of the projects are owned 
by large companies or utility affiliates. Analysis of 
cash flow data indicates that the larger projects 
should be able to cover their operation and mainte
nance and other overhead costs, but may not be 
able to finance the same level of capital expendi
tures. 

• Solar: The end of the fixed price period will prob
ably have a moderate impact on the solar industry. 
All of the solar projects operate using natural gas 
25 percent of the time, thus allowing them to cap
ture the higher energy and firm capadty payments 
during summer peak hours. In addition, two solar 
projects are currently receiving variable energy, but 
fixed capadty payments, suggesting that the IS04 
solar projects could operate at the lower, variable 
energy prices. 

• Wind: The end of the fixed price period will prob
ably have a moderate to significant impact on the 
wind industry. The industry is dominated by three 
large wind companies, U.S. Wmdpower, Seawest 
and Zond. Generally, these companies have indi
cated that although they will experience significant 
revenue reductions at the end of the fixed price 
period, however, they have indicated that they may 
experience substantial difficulty at the end of the 
fixed price period. 
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Potential Policy Alternatives 

Based on preliminary analysis and conversations 
with industry experts, the end of the fixed price period 
may have a moderate to significant impact on the QF 
industry and may threaten the viability of at least 
some projects. To address this potential problem, DRA 
should consider the following potential policy alter
natives, including letting present trends continue: 

(1) Hold QFs to existing contract provisions; 
(2) Allow individual contract renegotiations; 
(3) Revise avoided cost methodology; 
(4) Allow QFs to bid on final standard offer four 

contracts; 
(5) Provide new reforecasted prices; and 
(6) Revise penalty provisions. 

The first alternative would not harm ratepayers to 
the extent that the utilities are able to replace QF 
power at no greater cost. The second alternative 
would not harm ratepayers if the utilities obtain clear 
ratepayer benefits during contract renegotiations. The 
remaining alternatives, however, might result in sig
nificant increases in ratepayer costs with no corre
sponding benefits. 

Conclusions and Recommendations 

Many QFs will experience substantial revenue re
ductions as a result of the end of the fixed price period. 
Revenue reductions approach 20 percent for oil and 
gas-fired cogenerators and 60 percent for other QF 
technology types. The end of the fixed price period, 
however, will not occur for most QFs until 1999 and 
2000. 

Although the fixed price period may threaten the 
viability of at least some QFs, utility resources should 
remain largely unaffected. For PG&E, cogeneration 
and biomass projects should continue to operate after 
the end of the fixed price period, although some of the 
biomass projects may experience some difficulty. 
However, biomass projects only account for about 7 
percent of PG&E energy requirements. For SCE, co
generation and geothermal projects account for 84 
percent of QF energy deliveries. Most of the cogenera
tion and geothermal projects should continue to oper
ate after the end of the fixed price period. Some geo
thennal projects may experience some difficulty; but 
the geothermal industry only accounts for 7 percent of 
SCE's energy requirements. 

Based on this analysis, DRA should consider the 
following recommendations for addressing potential 
problems by the end of the fixed price period: 

• ORA should keep apprised of on-going studies 
regarding this issue in order to more accurately 
determine the effect of the end of the fixed price 
period on the viability of QFs and on the reliability 

Geothermal Resources Council BUllETIN March 1993 

MEETING NOTICES 

RESPONSNEENERGYTEaiNOL
OGY SYMPOSIUM & INTERNA
TIONAL EXaiANGE. 

9-11 June 1993 
San Diego, California 

The Twelfth Responsive Energy 
Technology Symposium and Inter
national Exchange (RETSIE) will 
take place 9-11 June 1993 at the San 
Diego Marriot Hotel and Marina in 
San Diego, California. This confer
ence will focus on practical and 
technological developments in the 
energy arena, assessing their impact 
nationally and internationally, both 
on the power industry and on the 
environment. This symposium will 
bring together decision makers 
from around the world to determine 
future power generation needs and 
how to minimize impact on the en
vironment. Partidpants will also be 
given ample opportunity to net
work in an informal atmosphere 
with the presenters and sponsors. 
There will be an opportunity to hear 
experts interacting with panels as 
well as with the audience 

Major sponsors of the sympo
sium include: San Diego Gas & Elec
tric, Southern California Edison, 
Western Area Power Administra
tion, California Energy Commis
sion, Padfic Gas & Electric, Sacra-

menlo Municipal Utilities District, 
ARCO, Chevron, California EPA, 
and the U.S. Department of Energy. 

For further information contact: 
Elisabeth Brown, RETSIE '93, c/o 
SDGE, P.O. Box 1831, San Diego, CA 
92112, USA. 

DOD 

SEVENTHINTERNATIONALSYM
POSIUM ON THE OBSERVATION 
OF THE CONTINENTAL CRUST 
THROUGH DRIWNG. A Decade of 
Drilling Discoveries. 

25-30 April1994 
Santa Fe, NEW MEXICO, USA 

Tentative Themes for Oral 
Scientific Preparations 

1. Global Change and the Record of 
the Evolution of the Surface En
vironment (the sedimentary ba
sin record; seismic stratigraphy; 
impact features; ice-coring; 
short-term surface thermal his
tory). 

2. Active Faulting, Deformation and 
Stress (active tectonic processes). 

3. Fluid Generation, Migration and 
Trapping (fluids in crustal pro
cesses; energy resources, waste 
transport and basin evolution). 

RESOURCE GROUP TappinglheEarth'sEnergy 

Drilling and Geothermal Consulting 

BIU RICKARD 

PAUL STROUD 
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(619) 341-0186 
or 

(707) 433-2104 

4. Thennal Regimes (volcanic, meta
morphic and deep magmatic 
processes; hydrothermal sys
tems). 

5. Evolution of Continental Litho
sphere (crustal structure and the 
testing of geological, geochemi
cal and geophysical models). 

6. Logging, Fluid Testing and Geo
physical/Geochemical Experi
mentation in Drillholes. 

Program Committee 

• Kevin C. Burke, University of 
Houston 

• Alfred G. Duba, Lawrence 
Livermore National Laboratory 

• M. Charles Gilbert, University of 
Oklahoma 

• Lynton S. Land, University of 
Texas at Austin (tentative) 

• Richard M. Mitterer, University 
of Texas at Dallas (Chairman) 

Steering Committee 

• David Dunn, University ofTexas 
at Dallas, 

• Wildred Elders, University of 
California at Riverside, 

• Grant Heiken, Los Alamos Na
tional Laboratory, 

• Earl Hoskins, Texas A&M Uni
versity, 

• Wes Myers, Los Alamos Na
tional Laboratory, 

• Carel Otte, UNOCAL (retired) 

• John Sass, U.S. Geological Sur-
vey. 

Pre- and Post-Meeting 
Field 'frips (tentative) 

• California 

• San Juan Mountains 

• Newark Basin 

Day trip for all to Rio Grande Rift 
and Jemez Mountains during the 
meeting. 
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CONVECTION SYSTEM 
COUNCIL MEMBERS ON THE MOVE 

(Please Note the Following Address, Name/and or Company Changes) 

AOKI, YVTAKA, ]APEX Geoscience Institute, Inc., 2-17-
22 Akasaka, Minato Ku, Tokyo 107 jAPAN. 

AUMENTO, FABRIZIO, Centro De Vulcanologia, Uni
versidade dos Acores, 9500 Ponta Delgada, PORTU
GAL. 

BROCK, DANA J., Dames & Moore, 221 Main Street, 
Suite 600, San Francisco, CA 94105. 

BROWN, GEORGE B., Bureau of Land Management, 
P.O. Box 759, Mead, WA 99021. 

BUENING, NANCY, 6030 3rd Avenue, Sacramento, CA 
95817. 

ESAKI, YURI, Fuji Electric Co., Ltd., Kawasaki Factory, 
1-1 Tanabe-shinden, Kawasaki-ku, Kawasaki Gty 
210jAPAN. 

FAGERQUIST, LARRY D., 2023 Willow Oeek Road, 
Casper, WY 82604. 

FAHLQUIST, LYNNE, 8548 N. Lamar, Austin, TX 78753-
5519. 

FLYNN, BARRY R., President, Flynn & Assoc., 2284 
Cypress Point, Byron, CA 94514-9122. 

FORTE, NISSUM, Ormat Inc., 980 Greg Street, Sparks, 
NV 89431-6039. 

HAMMOND, ALAN, DOW Chemical Co., B-1605, Free
port, TX 77541. 

HEDGES, RON, Unocal Geothermal, 3576 Unocal Place, 
Santa Rosa, CA 95403-1774. 

HOLLIGAN, DAVID, Unocal Geothermal Re
sources/Power Generation, 836 Vaughn Court, Santa 
Rosa, CA 95809. 

HOUCK, JAMES E., OMNI Environmental Service Inc., 
10074 SW Arctic Drive, Beaverton, OR 97005. 

ITOI, RYUICHI, Geothermal Research Center, Kyushu 
University; &-1 Kasuga koen, Kasuga, 816 jAPAN. 

JENSEN, BRIDGET, P.O. Box 17577, Baton Rouge, LA 
70893. 

JUNG, DOUGLAS, Two-Phase Engin. & Research, Inc., 
3209 Franz Valley Road, Santa Rosa, CA 95404. 

LESPERANCE, GERALD 0., 98-864 Laelua Place, Aiea, 
HI 96701. 

LYON, GARTH M., Box 264, jakarta 10012, INDONE
SIA. 

MACK, J. ERICK, JR., Unocal Energy Resources Div., 
General Mgr., Business Devel., Asia Pacific & Latin 
America, 1201 W 5th Street, Suite MM01, Los Ange
les, CA 90017. 
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MARIER, DONALD, Marier Communications Inc., 620 
Central Avenue N, Milaca, MN 56353. 

MENAHEM, JACOB, Ormat Inc., 980 Greg Street, 
Sparks, NV 89431-6039. 

MICHELS, DONALD, on Fellowship from March to 
June: c/o Geothermal Institute, University of Auck
land, Private Bag, Auckland, NEW ZEALAND. 

MILLER,JEFFK., 207ValleyMill Road, Huddleston, VA 
24104-2829. 

MONCRIEF, JOHN, Sun Technical Services, P.O. Box 
1110, Buelton, CA 93427-1110. 

MORENO, GIL, Worldwide Oilfield Machine, Inc., 
11809 Canemont, Houston, TX 77035. 

OLESEN, NORMAN, County of Hawaii Planning Dept., 
25 Aupuni Street, Hilo, HI 96720. 

ORMAT INC., Lucien Bronicki, 980 Greg Street, Sparks, 
NV 89431-6039. 

PARKER, BRUCE, G., Cooper Elastomer Technology; 
29501 Katy Freeway; TX 77494-7801. 

PIERCE, MICHAEL B., ORMESA Operators, P.O. Box 
86, Holtville, CA 92250. 

PORTER, ART, Dailey Petroleum Services Corp., 4404 
Wible Road, Bakersfield, CA 93313. 

POWELL, DOUG, Oxbow Power Services Inc., 5250 
South Virginia St., Ste. 304, Reno, NV 89502. 

RYDER, ANDREw, 402-2024 Fullerton Avenue, North 
Vancouver, B.C. CANADA V7P 3G4. 

SHIGENO, HIROSHI, Geological Surveyof)apan, Hok
kaido Branch, Nishi-2, Kita-8, Kita-ku Sapporo 060, 
JAPAN. 

SHRYOCK, STAN, Box 1299, Boise City; OK 73933. 
STARK, MITCHEL, Unocal Energy Resources, 3576 

Unocal Place, Santa Rosa, CA 95403. 
STAUB, WILLIAM, Oak Ridge National Laboratory, 

Building 4500 N., MS 6185, Oak Ridge, TN 37831-
6185. 

TOLENTINO, BERNARDO S., Advanced Research on 
Energy; Phils., Inc., Unit C, 16 Floor, Strata 100 Bldg., 
Emerald Ave., Ortigas Center, Pasig 1603, Metro Ma
nila, PHILLIPINES. 

WHITESCARVER, OLIN, Unocal Geothermal, Room 
M-20A, P.O. Box 7600, Los Angeles, CA 90051. 

WOOD, DAVID, P&E Search, 400 E. Evergreen Blvd., #5, 
Vancouver, WA 98660. 
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of utility resources. Southern California Edison, 
Pacific Gas & Electric, the California Energy Com
mission, and the Independent Energy Producers 
Association are all currently studying this issue. 

• DRA should allow the utilities to renegotiate IS04 
contracts on an individual basis, but should require 
the utilities to examine QF financial and operating 
data and to ensure dear ratepayer benefits. 

• DRAmay wish to revisit the "QF-in/QF-out" meth
odology. This issue is particularly important be
cause the end of the fixed price period will substan
tially increase the number of QFs receiving variable 
energy price payments. 

• Finally, DRA should not allow IS04 QFs to bid on 
Final Standard Offer [FS04) contracts or to obtain 
FS04 prices or any energy payments above 
avoided cost at the end of the fixed price period. 

Geothermal Industry Analyses 

The geothennal industry primarily serves SCE, 
providing 13 percent of QF installed capadty and 22 
percent of energy deliveries. The geothennal industry 
also provides PG&E with 3 percent of QF installed 
capadty and 7 percent of energy deliveries. Currently, 
there are 29 contracts that have been executed for a 
total of 815 installed MW. The industry is dominated 
by two large, publicly-owned companies, Magma 
Power [Magma) and California Energy Company 
[CEC).* The two companies have interests in seven 
projects totalling 358 MW, or 44 percent of the installed 
capadty within the industry. In addition, Mission En
ergy, an affiliate of SCE, has interests in at least five 
geothennal projects with a combined installed capac
ity of over 150 MW. 

The geothermal industry appears relatively healthy 
at present. Magma and CEC received rates of return 
on common equity of 16 percent and 27 percent, re
spectively, in 1991. The total value of the industry 
approaches about $3.75 billion dollars. 

The end of the fixed price period is expected to have 
a moderate impact on the geothermal industry be
cause most projects have IS04 contracts with Energy 
Payment Option 1 [EP01) and, consequently, will ex
perience substantial revenue reductions. However, 
most projects will be able to cover operation and main
tenance and general and administrative expenses at 
the end of the fixed price period, but will not be able 
to sustain the same level of capital expenditures. Few 
should have debt service payments much beyond the 
end of the fixed price period. 

The remainder of this section discusses the number 
of QFs and MW potentially affected by the end of the 
fixed price period and analyzes, to the extent possible, 
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the effect of the end of the fixed price period on the 
geothennal industry. 

QFs Potentially Affected 

The geothennal projects potentially affected by the 
end of the fixed price period include 7 projects repre
senting 70 MW that provide energy to PG&E and 16 
projects representing 554 MW that provide energy to 
SCE. In addition, most of SCE's negotiated contracts 
are based on the IS04 contract and will also be affected 
by the end of the fixed price period. These include 5 
contracts representing 111 MW. The projects that will 
be affected by the end of the fixed price period repre
sent 47 percent of the installed MW for PG&E and 100 
percent of the installed MW for SCE. Table ITI-5 pro
vides a breakdown of the contract types by the num
ber of projects and the installed MW. 

In sum, 28 projects representing 735 MW will be 
affected by the end of the fixed price period. This 
represents 90 percent of total installed capadty in the 
geothermal industry. The only project not affected by 
the end of the fixed price period is the Santa Fe Geo
thermal project that provides energy to PG&E under 
an S02 contract. 

Impact on the Geothermal Industry 

The geothermal industry will experience signifi
cant reductions in energy payments as a result of the 
end of the fixed price period. However, while it ap
pears that geothermal companies will be able to cover 
their operation and maintenance expenses, and gen
eral and administrative costs, they may not be able to 
sustain current levels of capital expenditures. Addi
tionally, most geothennal companies financed their 
projects over a 10-year period and should not have 
substantial amounts of debt service at the end of the 
fixed price period. 

This analysis of the geothermal industry relies 
solely on data from CEC and Magma. The information 
derived from the annual reports and 10Ks cannot be 
extrapolated to determine the impact of the end of the 
fixed price period on other projects, but does suggest 
what may happen to a substantial portion of the in
dustry. CEC and Magma have interest in seven of the 
larger projects representing 358 MW** of installed 
capacity, or approximately 44 percent of the QF-in-

*UNOCAL's operations at The Geysers are not covered under 804 
contracts. 

-Nameplate capacity for Magma projects equals 148 MW (Vulcan 
= 34 MW. Del Ranch • 38 MW. Elmore • 38 MWand Leathers. 38 
MW). Nameplate capacity for California Energy projects equals 210 
MW (Navy I • 75, Navy II • 67.5, and BLM • 67.5). These two 
corrpanies have interest in seven projects totalling 358 MW. 
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Tablelll-5. Geo1hennal Contract Types lor PG&E and SCE 

PG&tE SCE Overall 

Contraet Type Number MW Number MW Number 

SOl 0 0 0 0 0 

S02 I 80 0 0 I 

S03 0 0 0 0 0 

JS04 
EPOI 7 70 14 492 21 

EP02 0 0 2 62 2 

EP03 0 0 0 0 0 

Negotiated 
Short· term 0 0 0 0 0 

l.Dng-tEmi 0 0 5 111 5 

Other/None 0 0 0 0 0 

TOTAL 8 !51 21 665 29 

Figure 111-1. MAGMA POWER COMPANY Cash Flow Analysis 

1991 Actual 1991 With SRAC 1999 With SRAC 
JSWUU (<JI<Wh) ($000) (<JI<Wh) ($000) 

Revenues 
Sales of Electricity(l) 66,015 10.8 34,158 5.6 38,855 

Royalties(~ 13,611 2.2 7,036 1.1 8,004 

Management Services()) 4,509 0.7 2,323 0.4 2.642 

Total Revenues 84,135 13.8 43,157 7.1 49,581 

Expenses 
Plant Operating CC~Jts(4l 27,353 4.5 27,353 4.5 40,412 

General and Admin.(5) 5,934 1.0 4,922 0.8 7,272 

Total Revenues 33,287 5.5 32,275 5.3 47,684 

Cash Flow 50,848 8.3 10,882 _U1 1,817 

Capital Expenditures(6) 15,711 2.6 15,711 2.6 23,212 

Net Cash Flow 35,137 5.8 (4,829) (0.8) (21,395) 

S01.rces: 
Data taken from the 1991 annual report and 10-K of Magma Power Company. The other figures are estimated using the 
assumptions listed below. 

Notes: 
(1) Assumes electricity sales of 609,970,000 kWh at 1991 tNef8fJe enet(JY price o/8 6 G-1r\IWI, 1991 SRAC 8I'J6'0' price of 

3.4 o11"Wh, 1999 SRAC en81f1Y price of 4.17 G-1rWh, and capecity and boous capecity ,OSym9flts of approximately 2.2 
ClkWh. 

(2) Royalti8s .-e estimated to be 20.6~ of electricity sales revsnue. 
(3) MsnliiiQBmsnf Fees are BStimated to be 6.8'1 of el«:tricity sales revenues. 
(4) Pfant Operating Costs are assumed to escalate at 5 psroent per year. 
(5) General and Amlif'istrative costs include $1,012 of one-tine compensation. 1991 Adjlsted General and Administrative 

costs exClude this fi(}UI'fl. 1999 Adjusted GenttrBI and AtinirMstrative costs exClude this tJJCp6nse and sre esca/Bted at 
5 pt!lfCtlflt fW year. 

(6) CBpitsl Expend#uteS are assumed to escBiate at 5 percent per yesr. 

MW 

0 

80 

0 

562 
62 

0 

0 
111 

0 

815 

(<JI<Wh) 

6.4 
1.3 
0.4 
8.1 

6.6 
1.2 
7.8 

..1 
3.8 

(3.5) 
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COUNCIL UPDATE 

New GRC Members 
March 1993 

BEESON, KEN GAO, GORDON McCORMICK, HANK 
Eugene Water & Electric Board Mesquite Group Inc. Cooper Oil Tool 
P.O. Box 10148 P.O. Box 1283 3007 Antooio Avenue 
Eugene, OR 97440 Fullerton, CA 92632 Bakersfield, CA 93308 

BUCHYNSKY, BO GOSMANO, JOE McKEE, JAMES F. 
Diamond Energy Jnc. The Marley Cooing Tower Co. Elliott ThrtxmachDery Co. 
633 West FWdt s ..... Suite 2800 13200 Crossroads Pkwy N, 2990 Bayshore Road 
Los Anseles, CA 90071 Sre.l55 Benicia. CA 94510 

COLLEY, STEPIIEN R. City of industry, CA 91746 McNAMARA, KEVIN 
80 Rimfire Circle HAMANN, HEINZ Tetra Tech .. Inc. 
Reno, NV 89509 1159 West 24th Street 1767 Paseo Laguna Seco 

DELICH, PETERJ. San Pedro, CA 90731 Livermcre, CA 94550 
Hallilurtoo Services 

HAMMOND, WU RAMBEAU MILHAM, DOUGLAS 
2016 Kalamansi Street 

Magma Power Company Horizon Well LoggDg 
Dasmarinas Village 

4365 Executive Dr., Ste. 900 816 Cooper Drive 
Makati, Metro Manila 

San Diego. CA 92121 Lompoc, CA 93436 
PHILIPPINES 

MIZUNO, BARRY T. 
DETMER,NIC HILL, DONALD G. 

Puna Geothermal Venture 
Unocal Geothenna1 Chevron Overseas Petrol., Inc. 

745 Fort St. Mal~ Sre. 1804 
81-711 Highway 1!1 1012 Hillendale Court 

Walnut Creek, CA 94596 Hooolulu, Ill 96813 
Indio, CA 92201 

REGSTAD,JORGEN 
ENGEBRETSEN, DICK JA YE, STEVEN 

Philippne Geothennal, Inc. Magma Power Company 
Aalborg C iserv 
San Francisco, Inc. 

Unocal Corporatim, 4365 Exocutive Dr., Ste. 900 
1315 671hs .... 

c/o Selza Garza San Diego, CA 92121 
Fmeryville, CA 94608 

P.O. Box 7600 JOHNSON, BOB 
ROBSON, JON Los Angeles, CA 90051 Boyles Brothers Drilling 

Chemco Water Technology EVANS, RENE 1707 South 4490 West 
6014 NE !24th Court University of Hawaii Sah Lake City. UT 84125 
Vancouver, WA 98682 

HCR 9538 LeBLANC, JON ROHRS, DAVID Keaau, ill 96749 Magma Power Company Unocal Geothennal FANTOZZ~ CRIAG 4365 Exocutive Dr., Ste. 900 1201 W"'t Fifdt St., Rm. M20 Ballard Constructim San Diego. CA 92121 
1216 Fortna Avenue Los Angeles, CA 90017 

Woodland. CA 95695 
LeHAN, KATHLEEN ROY ETTA, MARK R. 

FESMIRE, VINCE R. 
DOW Chemical U.S.A. Geology Department-

SlOne & Weblter Fng. Corp. 
1676 No. California Blvd. AZ State Univ. 

P.O. Box 5406 
Ste. 400, Drawer H Geology Department 

Denver, CO 80217 
Walnut Creek, CA 94596 Tempe, AZ 85287-1404 

FOOTE, THOMAS A. LIVESAY, BILL SATO, FUMIAKI (Sammy) 

Kennedy/Jenks Consultant! Livesay Inc. Texas ISA, Inc. 

5190 Neil Road, Suite 300 126 Countrywood Lane 14825 St. Mary's Ln .. Ste. 120 

Reno, NV 89502 Encinitas, CA 92024 Houston, TX 77079 

FOSTER, EDWARD A. MADDEN, RAYMOND D. SHAH, GIRISH 

REDA, A Csmoo Canpany Madden Systems, Inc. Mahavir Engineering Company 
2301 Raymer Avenue 1400 N. Grandview 1280 S. Lemm Avenue 
Fullerton, CA 92633 Odessa. TX 79760 Diamood Bar, CA 91789 

FRANKLIN, MARK MATTIIEWS, ROBERT A. SPEER. KENNETH 
Nash lntemational University of California Davis PG&E 
310 Wilsoo Avenue Department of Geology 111 Stmy Circle 
Norwallc, CT 06854-4681 Davis, CA 95616-8605 Santa Rosa. CA 9540 I 
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STAPLETON, MARK 
CHEMCO 
1967 V11 Jusm.o 
San Dimas, CA 91773 

STEFANIDES, NEIL 
Unocal Corporatioo 
30147 Ave E.oplendida 
Palos Vetdes, CA 90274 

STRAUGHN, IAN R. 
Unocal Geothenna1 Division 
P.O. Box 7600 
Los Angeles, CA 90051 

THOMPSON, KATIE 
Vice-President 
AU:erg & Daughters, Inc. 
17904 3rd Avmue, NW 
Seattle, WA 98177 

TKAC,JEFF 
Water-Way 
20935 Stockdale Highway 
Bakersfield, CA 93312 

TURNER, RONALDJ. 
Kleinfelder, Inc. 
4920 E. McDowell Road. Sre. 101 
Phoenix, AZ 85008 

WAREHAM, KIT 
PacifiCorp 
Roosevelt Hot Sprinf:! Road 
P.O. Box769 
Milford, UT 84751 

WHITEHILL, PAUL 
Aalborg Ciserv 
San Francisco, lnc. 
1315 671h s .. et 
Fmeryville, CA 94608 

WILUAMS,ALAN 
Univ. ri Calif. Riverside 
Dept. ri Earth Sciences 
Riverside, CA 92521 

WOOD, JACKS., JR. 
Geolectric Power Canpany 
21859 Angeli Place 
Grass Valley, CA 95949 

YEARSLEY, ELLIOTT 
CEC 
219 Locust 
RidgECrest. CA 93555 
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COMIS/ON FEDERAL DE ELECTRIC/DAD 
and 

GEOTHERMAL RESOURCES COUNCIL 

will convene 

A WORKSHOP ON THE INJECTION OF GEOTHERMAL FLUIDS 

MAY 18, 19 & 20, 1993 • Mexicali, MEXICO 

This function is designed to be a hands-on practical 
approach to the solution of problems that have oc

rurred during the design and construction of injection 
facilities and the injection of geothermal fluids. Pres
entations are being solicited from CFE, the U.S.,Japan, 
the Philippines and Central America. 

The session will be convened at the Visitors Center 
at Cerro Prieto and the host hotel will be located in 
Mexicali. Transportation will be arranged prior to and 
after the workshop, from and to the host hotel to the 
lmperial Valley Airport (netlr El Centro in the U.S.). 
Also, transportation will be available from the host 
hotel to and from the Visitors Center at Cerro Prieto. The workshop will be two-and-a-half days in 

length and will include a half-day field trip to the 
Cerro Prieto geothermal field on the afternoon of the 
first day. 

To receive additional information contact the Geo
thermal Resources Council, P.O. Box 1350, Davis, CA 
95617; phone (916) 758-2360 or fax (916) 758-2839. 
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INDUSTRIES, Inc. 

HEAT SHIELDS 
FEATURES: 
• HIGH TEMPERATURE (SOO•F STANDARD. 800°F 

AVAILABLE) PROTECTION FOR EXTENDED 
DOWNHOLE TIME 

• COMPACT DESIGN 

• HIGH RELIABILITY 

• 100% NON-MAGNETIC 

• CUSTOM DESIGNED AND OPTIMIZED TO MEET 
CUSTOMER'S SPECIFIC THERMAL PERFORMANCE 
AND PHYSICAL REQUIREMENT 

• COMPLETE ENGINEERING, SERVICE. 
MANUFACTURING AND TESTING FACILITIES. 

2235 South V1sta 
Bloom1ngton. CA 92316 
(800) 845-3868 

(714) 877-0800 
Fax (714) 877-0308 
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stalled capacity in the geothermal industry. Magma 
has approximately 50 percent ownership interest in 
four projects: Vulcan, Del Ranch, Elmore, and Leath
ers. CEC has approximately 50 percent ownership 
interest in three projects: Navy I, Navy II, and BLM. 

Magma and CEC currently have revenues far ex
ceeding costs, but not when substituting rurrent 
short-run avoided costs and extrapolating into the 
future. Figures III-1 and III-2 provide infonnation 
from the 1991 audited financial statementsofCEC and 
Magma, adjusting their incomes and cash flow state
ments to remove non-cash flow expenses (such as 
depreciating, depletion, and amortization), payments 
of debt service and interest income, and adding back 
in capital expenditures. 

Even through the two companies will experience 
substantial revenue reductions, it appears that they 
will be able to cover their operation and maintenance 
expenses and general and administrative costs at the 
end of the fixed price period. However, it does not 
appear that the two companies could fully cover their 
capital expenditures at that time. It is not dear, how
ever, that the two companies need to sustain rurren t 
levels of capital expenditures in the future. 

Both companies, however, will also receive sub
stantial profit until the end of the fixed price period. 
Currently; CEC and Magma have rates of return on 
common equity of approximately 27 and 16 percent, 

respectively. These rates are likely to increase as the 
two companies receive even larger energy payments 
until the end of the fixed price period. In addition, 
both companies will continue to receive relatively 
high capacity payments. CEC and Magma receive 
capacity payments ranging from $147- $198 kW for 
the full term of the contracts. These result in capacity 
payments of approximately 2 c/kWh for the term of 
the contract. 

In addition, both companies should have little debt 
service at the end of the fixed price period. Debt 
financing extends only about 1 or 2 years beyond the 
end of the fixed price period for the Magma and CEC 
projects. Morgan Guarantee Trust provided the pro
ject financing for most of the Magma projects and 
Credit Suisse provided the project financing for the 
CEC projects. Table III~ presents each company's pro
rate share of debt owned by each of the companies. 

Project financing for the Navy I project extends 
about 2 years beyond the end of the fixed price period. 
The other CEC projects have no debt service at the end 
of the fixed price period. California Energy indicated 
that it extending the financing on the Navy I project 
because of "better than expected performance of the 
Navy I reservoir and power plant." Project financing 
for the Magma projects extends one or 2 years beyond 
the end of the fixed price period. 

Rgure 111·2. CALIFORNIA ENERGY COMPANY Gash Flow Analysis 

1991 Actual 1991 With SRAC 1999 With SRAC 
($000) (dkWh) ($000) (dkWh) ($000) 

Revenues 
Sales of Electricity(l) 106,184 10.9 56.695 5.8 63,538 

Management Services(2) 4.713 0.4 2.267 0.2 2.542 

Total Re.,enues 110,897 11.3 58,962 6.U 66,880 

Expenses 
O&M.C&AO) 36.001 3.7 36.0()1 3.7 51.189 
Royalties(4l 5.505 0.6 2.834 0.3 3.177 

Total Expenses 41,506 4.2 38,835 4.U 56,366 

Cash Flow 69.391 7.1 20.127 2.1• 9.714 
Capital ExpenditW'eS(5) 24,542 2.5 24,542 2.5 36,260 

~tCashFhw 44.849 4.6 (4.415) (.4) (26.546) 

Sou-ces: 

Data taken from the 1991 annual report and 10-K of California Energy Company. The other figures are estimated using the 
88SUmptions listed below. 

Notes: 
(1) Jncll.ltift rf~Vfn~SS tom electricity proctJctiOn st the Desert Peak, Nevada, facility, and (I60thfJrmsJ steam {JI'OdJctioo ~tom 

lhe Roosell8if HO( Springs field. Assumes 977,5/XJ,(J()() k\oWJ of sales at an 1991 B\"81'BQ6 energy price of 3.5 Ct1fWh, a 
1999 w:Jjusted energy price of 4. 17 c.1fW71, and capsc;ry 8lld bonus payments of approximately 2.3 o1fW11. 

(2) MWUJf16tfNH~t Fees are BSIWnated to be 4 petC«~t of eledricity sales mV8flues. 
(3) Plant ~lions Costs are assumed to BSCalate at 5 percent per ytW. 

(4) Royalties am estirmted to 5 psrc:6t1f of electricity sales revMJes. 

(5) 1991 capital ExpflnditiJfBS relating to power plarU werB $112, exploratim and development costs wwe $24,431J, and 
acqUSitioo of other propt111y and equipment W8fe $775 for gross 1991 Capital Expendihns of $25,317. ThiS an81ysiS 
inCIUCIB$ only those capital 81Cpenditures related to power fiants and exploration and development costs. 

•Error dutl to roundlnfl. 
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The brief analysis indicates that many of the pro
jects are financed over a 10-year period, but that a 
number of projects have financing extending 2 years 
beyond the end of the fixed price period. This financial 
structure was confinned in one conversation with the 
owner of a smaller, private company who indicated 
that the project was originally financed the project 
over a 10-year period, but subsequently refinanced 
over a slightly longer term. 

Conclusions and Recommendations 

The primary purpose of this report was (1) to deter
mine the impact of the end of the fixed price period 
under IS04 contracts on the viability of QFs and (2) to 
explore potential policy alternatives available to DRA 
to address potential failures with the QF industry. This 
chapter presents the conclusions based on findings of 
this report and recommendations to be considered by 
DRA. 

Conclusions 

Most QFs will experience substantial revenue re
ductions as a result of the end of the fixed price period. 
Oil and gas-fired cogenerators could sustain revenue 
reductions approaching 200 percent and other QFs 
could sustain revenue reductions approaching 60 per
cent. These number provide illustrative revenue re
ductions that will oa::ur at the end of the fixed price 
period (e.g., drca 1999). When compared with 1991 
revenue, however, the reductions are much less dra
matic. Oil and gas-fired cogenerators would sustain 
revenue reductions of about 7 percent, and other QFs 

would sustain revenue reductions exceeding 40 per
cent. 

The end of the fixed price period, however, will not 
oa::ur for most QFs until 1999 and 2000. In the PG&E 
service area, QFs representing about 600 MW will 
revert to short-run avoided cost payments in 1999. 
Most of these QFs are cogenerating and biomass pro
jects. In the SCE service area, QFs representing about 
1,000 MWs will revert to short-run-avoided cost pay
ments in either 1999 or 2000. Most of these QFs are 
cogeneration and geothermal projects. 

Based on this analysis, it appears that cogenerators 
will remain largely unaffected by the end of the fixed 
price period; that geothermal, solar and hydroelectric 
projects will experience some difficulty, but should 
continue to operate; and that biomass and wind pro
jects may experience the most difficulty. 

Utility resources, however, should remain largely 
unaffected by the end of the fixed price period. For 
PG&E, cogeneration and biomass aocount for 86 per
cent of QF energy deliveries. Most of the cogeneration 
projects should continue to operate after the end of the 
fixed price period, although some of the biomass pro
jects may experience some difficulty. However, 
biomass projects only account for about 7 percent of 
PG&E energy requirements. For SCE, cogeneration 
and geothermal projects account for 84 percent of QF 
energy deliveries. Most of the cogeneration and geo
thermal projects should continue to operate after the 
end of the fixed price period. Some geothermal pro
jects may experience some difficulty, but the geother
mal industry only accounts for 7 percent of SCE's 
energy requirements. 

Table 111-6. Rnancing for Select Geoll'ennal Projects 

Cost End of 
Project Name MW ($000.000) Type Tenn Fixed Prices 

Magma 
Del Ranch 40.5 Bank Financing 2001 1999 

38 
Elmore -- 2002 1999 

38 
Leathers -- 2002 2000 

38 
Vulcan -- -- 1996 

34 

CEC 
BLM 67.5 63 Bank Fitancing 1999 1999 

10 1999 
Navy! 75 68 1997198 1997 

8 2000 
Navyll 67.5 64 1999 2000 

9 1999 
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tions, is publishing an international 
newsletter. ASTM Standards Inter· 
national will provide the global 
standards community with the lat
est scientific and technical informa
tion on the standards development 
activities of ASlM's 131 technical 
committees. The newsletter, which 
is free of charge and will be publish
ed periodically, will benefit those of 
industry, government and acade
mia by serving as a medium for the 
exchange of information and ideas. 
The first issue will be available in 
English and Spanish. Future edi
tions may be printed in other lan
guages. 

Topics of interest will include 
ASTM' s cooperative efforts with 
other international standards devel
opment organizations; interna
tional business issues of environ
mental concern (such as radon test
ing, biodegradability, and recy
cling); current ASTM standards 
development activities; information 
on the newest ASlM publications; 
and announcements of ASlM meet
ings and Standard Technology 
Training Courses. 

The first issue coincides with a 
nontechnical seminar to be held 8 
June 1993 in Mexico City. The semi
nar will focus on the ASlM stand
ardization system as it relates to in
ternational trade. It will encourage 
international participation in 
ASlM's technical committee work 
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and increase awareness of ASlM 
standards, related publications, and 
their international availability. For 
more information on the seminar, 
contact Drew Azzara, ASlM, 1916 
race Street, Philadelphia, PA 19103, 
USA phone (215) 299-5579, fax (215) 
299-2360. 

ASlM provides a forum for pro
ducers, users, ultimate customers, 
and those having a general interest 
(representatives of government and 
academia) can meet and have an 

equal voice in the standards devel
opment process. These standards 
cover a wide range of areas, such as 
paints, plastics, textiles, petroleum, 
construction, energy. the environ
ment, consumer products, electron
ics, and metals. 

To receive ASlM Standards In
ternational, please contact Ellen 
McGlinchey, ASTM, 1916 Race 
Street, Philadelphia, PA 19103 USA, 
phone (215) 299-5400, fax (215) 977-
%79. 0 

AIR POWER. 
No one has drilled more 

geothermal wells with air 

drilling or aerated mud 

drilling techniques than 

M-1 Air Drilling. 

M-l Air. the leader in 

providing low pressure 

circulating systems in the 

drilling of vapor or water 

dominated geothermal 

reservoirs. offer~ the most 

qualified and experienced 

air drilling personnel in the 

business operating the 

industry's largest 4-stage 

compressor equipment. 

For over 30 years. M-1 Air has been unsurpassed in service, 

knowledge and experience in engineering the proper air drilling 

or aerated mud system for optimum drilling with minimum 

damage to producing formations. So maximize your return on 

investment with the power of M-1 Air. 

M-1 Air Drilling 

P.O. Box 42H42 

Houston, TX 77242 

7t3 297 2525 

71.3 297 2563 FAX 

M-1 Air Drilling 

14800 Grove Street 

Heald~burg, CA lJ5448 

707 433 6553 

707 433 6071 FAX 

AIR 
DRILLING 
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ANNOUNCEMEI 

UNOCAL TO DEVELOP MAJOR 
GEOlliERMAL RESOURCE IN IN
DONESIA. On 27 February 1993, the 
government of Indonesia an
nounced that a contract for develop
ment of the Sarulla geothermal field 
in northern Sumatra. The contract 
was signed by the Unocal Corpora
tion, in agreement with Pertamina, 
the Indonesian national oil com
pany, and PLN, the national electric 
utility company; to generate up to 
1,000 MW of electricity from geo
thermal steam and to deliver the 
electrical power to PLN' s transmis
sion system. 

Under the terms of the agree
ments, Unocal North Summatra 
Geothermal Ltd., a subsidiary of the 
Unocal Corporation, will be respon
sible for all aspects of development, 
including drilling, steam produc
tion, and power plant financing, 
construction, and operation. The 
agreements cover a 42-year period, 
including time for exploration and 
development of the reserves. Under 
the agreements, Unocal will supply 
steam for 30 years to power plants 
that will be built as reserves are 
proven. 

Under the terms of the agree
ment, Unocal will undertake to de
velop up to 330 MW at Sarulla, in
cluding the geothermal well field 
and power plants. Exploration by 
Unocal is to begin at once. The first 
2 x 55 MW power plants are antici
pated to go on line in 1999. 

Exploration by Unocal is to begin 
at once. An initial 110 MW power 
plant is anticipated to go on line in 
1999. After 12 years of ownership 
and operation, Unocal will transfer 
ownership of the power plants to 
PLN, but will continue to supply 
steam. In addition to payment for 
steam, Unocal will receive a cost
plus-fee payment for construction, 
operation, and maintenance of the 
power plants. 
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According to Unocal, the Sarulla 
Block contains some of the best geo
thermal prospects in the world. 
They remain hopeful that these 
prospects will support more than 
1,000 MW of generating capacity, 
which would be the energy equiva
lent of more than 300 million barrels 
of oil. Reiterating the fact that geo
thermal energy is a core business for 
Unocal, the Sarulla project could 
significantly enhance the com
pany's position as the world's larg
est developer of geothermal energy. 

The Sarulla Contact Area is about 
39 miles long, and 10 miles wide, 
encompassing approximately 
240,000 acres. It is located near Lake 
Toba, about 300 miles south of 
Medan, Sumatra's most populous 
city. PLN has an existing power grid 
near the Sarulla Block. Given 
Sarulla's proximity to Medan and 
Sumatra's growing demand for 
electricity, a substantial market al
ready exists for the power to be gen
erated. The Indonesian government 
believes that this project will be an 

important contributor to Indone
sia' s growing economy and will be 
of significant help in meeting the 
nation's increasing electricity de
mand. 

Presently, Unocal is the devel
oper of the Salak geothermal field in 
west Java, where 110 MW of power 
plants is under construction. The 
Government of Indonesia also an
nounced its intention to develop 
geothermal fields on the island of 
Java, Sumatra, Suluwesi, Flores and 
Ambon, utilizing both public and 
private financing, and allowing pri
vate ownership of power plants and 
transmission links. 

D D D 

ASTM STANDARDS INTERNA
TIONAL ANNOUNCES NEW PUB
LICATION FOR THE INTERNA
TIONAL STANDARDS COMMU
NITY. ASTM, one of the world's 
largest, voluntary, full-consensus 
standards development organiza-
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Recommendations 

The end of the fixed price period has generated 
considerable interest within the QF industry and 
among the various utilities. Southern California 
Edison, Pacific Gas and Electric, the California Energy 
Commission, and the Independent Energy Producers 
Association are all currently studying this issue. DRA 
should keep apprised of these activities to more accu
rately determine the effect of the end of the fixed price 
period on the viability of QFs and on the reliability of 
utility resources. 

Some QFs (mostly biomass) have already begun 
working with the utilities to renegotiate their IS04 
contracts. These QFs have also approached DRA to 
inform it of these efforts and to obtain a preliminary 
reaction. Apparently, these renegotiations involve (1) 
levelizing payments for the last portion of the of the 
fixed price period and for up to 5 years after the 11th 
year when the QF receives short-run avoided cost 
payments, and (2) levelizing payments for a certain 
number of years after the end of the fixed price period 
to ensure a consistent payment stream. 

DRA should encourage such renegotiations, but 
should ensure ratepayer benefits. DRA should do this 
for a least four reasons. First, levelizing the payments 
for the last portion of the fixed price period will work 
to keep utility prices down. As it stands, utilities may 
have to pay up to 15.6 c/kWh to some QFs as they 
approach the end of the fixed price period. Second, 
allowing such negotiations provides DRAaccess to QF 
cost data which will assist it in making more informed 
decisions about future IS04 contract renegotiations. 
Third, this type of renegotiation does not necessarily 
harm the ratepayer if the estimated short-run avoided 
costs are relatively accurate. Fourth, whereas this type 
of arrangement would leave the ratepayer indifferent, 
it has the potential to greatly assist QFs by providing 
a consistent payment stream for a longer period of 
time. This may help QFs to restructure their financial 
arrangements with lenders. Many Qfsclaim, however, 
that they could levelize their own payments by saving 
excess payments up until the end of the fixed price 
period, and using those saving to offset losses after the 
11th year. 

The Commission considered the short -run avoided 
cost "QF-in/ QF-out" methodology in Decision 88-{)3-

079 (23 March 1988). The Commission determined 
that the QF-in/QF-out methodology should be used 
for FS04 QFs during Period 1 (the period prior to the 
!DR's projected start date) for all utilities and all QFs 
receiving variable energy payments. The Commission 
noted, however, that the methodology should, in the
ory, "account for any long-run resources that a utility 
would substitute for short-run QFs if they were all 
removed from its system," but declined to do so, at 
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least for FS04 contracts, for the following three rea-
sons: 
(1) Short-run QFsrepresent a small part of the utilities' 

resource mix; 
(2) The suggested modifications involve fairly com

plex and hypothetical manipulations of utility re
source plans; and 

(3) The Commission may change the basis for calcu
lating variable energy price payments to QFs other 
than FS04 QFs in Period 1, depending on possible 
changes to the ECAC balancing account proce
dures and further evolution of the electricity mar
ket such that the utilities and QFs compete on a 
more even footing. 

DRA may wish to revisit this issue because the end 
of the fixed price period will substantially increase the 
number of QFs receiving variable energy price pay
ments. QFs receiving variable energy prices will in
crease from approximately 2,290 MW to 4,507 MW for 
PG&E and from approximately 2,941 MW to 5,065 
MW for Edison (assuming all negotiated contracts and 
EP03 are considered variable priced QFs). At that 
time, a utility would not be able to replace AF power 
by running its existing system harder or by buying 
power on the spot market. A utility would have to 
build a long-run resource to replace existing short-run 
QFenergy. 

DRA should not allow IS04 QFs to bid on FS04 
contracts or to obtain FS04 prices, nor should DRA 
allow the excess capacity payments to go uncollected. 
In brief, DRA should not allow QFs to bid on FS04 
contracts because this would simply create capacity 
that would then need to be replaced. DRA should not 
provide FS04 prices to all QFs because many QFs will 
probably be able to operate under short-run avoided 
cost pricing. And finally, DRA should not allow excess 
capacity payments to go uncollected because this 
would harm the ratepayers because they would lose 
the value of having invested in the QFs by front load
ing the capacity payments through levelization. 

DRA should allow the utilities to renegotiate IS04 
contracts on an individual basis, but should require 
the utilities to examine QF financial and operating 
data and to ensure ratepayer benefits. This strategy 
would be consistent with DRA's position with regard 
to pioneer QF' s, would discourage the revival of non
economic projects, and would ensure that the QFs 
made a good faith effort during the high price period 
to pay off debt, rather than dispersing such monies as 
dividends or profits. 

NOT£: A complete copy of this report am be obtained by 
wiling the CPUC Division of Rille Payer Adoocates, Energy 
Resourre; Branch at (415) 703-3089. The document doo; not 
have a number. 
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-NOTICE TO BULLETIN AUTHORS-
The Geothermal Resources Council is looking for feature articles- worldwide- for 

the BULLETIN. Articles can be submitted on any subject pertinent to geothermal explora
tion, development and utilization. 

Although highly technical papers are published from time to time in the BULLETIN, the 
submittal of articles that are more general in nature is encouraged. This will allow the 
diverse membership of the Geothermal Resources Council to gain something from every 
feature article and maintain a broad picture of geothermal resources development. 

The following feature article format is for your information when submitting an article 
for publication to the Geothermal Resources Council. 

FEATURE ARTICLE FORMAT 
Articles 

The length of an article should be from four to 
ten double-spaced typewritten pages. Illustra
tions, graphs, tables, etc. are in addition to the text 
and if possible, should be sized camera ready in 
full-page format, 7-inch width [18 em); 2-column 
format, 3 3/8-inch width [8.7 em); or 3-column 
format, 2 1/2-inch width (6.2 em). Manuscripts 
must be double spaced, typewritten, or submitted 
on 3 1/2 or 5 1/2-inch IBM compatible diskettes 
[preferably Word Perfect). If the article is to be 
longer than ten pages, please contact the editor or 
assistant editor at [916) 758-2360. The type of rib
bon, style of typing format, etc., are not important. 

References 
References should be complete citations of 

only those works cited in the text. References at 
the end of the article are arranged by author's 
name [last, initials). date, title: journal, volume 
number, page numbers. In the text, references are 
cited by author[s) last name[s) and date. 

Plates 
All plates [figures, charts, maps, graphs and 

diagrams) should be drafted and camera-ready. 
The GRC will typeset the printing on the plates if 
needed. If you do not have access to drafting 
facilities, please contact the BULLETIN's editor. 

Photos 
Black and white glossy photos are preferred; 

however, color photos will be accepted if they are 
the only photos available. Each photo must be 
accompanied by a caption and it must be per
tinent to the article. 

Cclor Cover Photos 
A high-impact, clear, color photo or slide 

[preferred) that depicts some part of the subject 
being discussed may be submitted for considera
tion as a cover photo. The GRC does not guaran
tee that a submitted cover photo will be used. If 
you submit a cover photo, it must be received two 
months in advance of the issue in which the 
article will appear to allow for color preparation. 

Deadlines 

Unless you have made arrangements with the 
editor for a certain issue, your article will be pub
lished in the next appropriate issue, space permit
ting. Articles must be received 1 to 2 months prior 
to the BULLETIN issue in which they are to be 
published. 

Review 

All articles are subject to review by the Publi
cations Committee. 

Rejection 

The GRC reserves the right to reject any article 
submitted for publication. All rejected articles 
will be returned to the authors. 

Ccpyright 

If the article you are submitting has been pub
lished elsewhere and is covered by a copyright, 
you must inform the editor of the name, address, 
and telephone number of the publisher. You may 
send a copyright release from the publisher with 
your article. 

GEOTHERMAL RESOURCES COUNCIL • David N. Anderson. Editor • P.O. Box 1350 • Davis. CA 95617-1350 
(916) 758-2360 • Fax: (916) 758·2839 • Telex: 882410 
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pacts resulting from an impending 
rate increase as well as to prepare for 
future demands on the power sys
tem. The agency is proceeding with 
a deliberate resource plan, a plan 
that both its customers and public 
helped fashion. 

As part of this long-term power 
plan, BPA is bringing new resources 
on-line starting in 1995-%. Total 
planned acquisitions amount to ap
proximately 1,530 MW of anew firm 
energy by 2003. Through a combina
tion of conservation, generation ac
quisitions and billing credits, BPA 
will have acquired more than half 
this, approximately 800 MW, by the 
endof19%. 

In an industry so closely tied to 
the changing face of nature, BPA is 
doing everything it can to create a 
stable, but flexible environment for 
its customers and residents of the 
Pacific Northwest. 

D D D 

International 
Scene----------------------
PHILIPPINES PLANS GEOlliER
MAL EXPANSION On 11 March 
1993, the Philippine government 
announced that geothermal will be 
the country's largest domestic en
ergy source by the year 2000. The 
National Power Corporation (Nap
cor) has recently revised its power 
development plan for 1993-2005 to 
include an additiona11,673 MAW of 
geothermal capacity, and President 
Fiddle Ramose has urged that the 
geothermal project be accelerated, 
prompting the search for private in
vestors for projects. A six-page re
port released by the US Embassy 
describes specific projects in the 
Napcor plan and the likely pros
pects for private investment. 

GEOIHERMEX, INC. AND ELEC
TROCONSULT WIN COSTA RICA 
GEOTHERMAL CONTRACTS. In 
January 1993, the Instituto Costar
rioense de Electricidad [ICE), the na
tional national electric utility of 
Costa Rica, announced the selection 
of consultants for its Miravalles II 
geothermal project. GeothermEx, 
Inc., Richmond, California has been 
selected as a result of international 
competitive bidding to perform the 
geothermal field engineering for the 
Miravalles II power development. 
Electroconsult, of Milan, Italy has 
been selected to perform the project 
engineering leading to the construc
tion of a planned 55 MW geother
mal power plant. In addition, Geo-
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thermEx is to perform field explora
tion and engineering services for as
yet-unspecified new geothermal 
fields in Costa Rica. GeothermEx 
previously worked with ICE during 
the period 1975-1981, when the Mi
ravalles field was discovered 
through deep exploratory drilling. 
Electroconsult has worked subse
quently with ice during the phase of 
design and engineering for the Mi
ravalles I power plant. That 55 MW 
plant is scheduled to come on in in 
1994. The Miravalles II project is fi
nanced by a loan from the Inter 
American Development Bank, 
Washington, D.C., as was the Mi
ravalles I project. D 
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gan in 1929. Despite operating the 
system conservatively, regional re
servoirs at the end of January were 
only 30 percent full, compared to an 
average of 70 percent for this time of 
the year. 

In addition, while stream flows 
have been only 55 percent of this 
average this winter, the demand for 
power has increased. Wmter tem
peratures were 5 to 27°C (3 to 15°F) 
below average. BPA's customers 
needed an extra 1,500 average MW. 
The city of Seattle normally uses 
about 1,100 MW. That means that 
the power system was stretched to 
its limit trying to serve the equiva
lent of another city that size. 

The drought is oCOJrring at a 
time when BPA is responding to an
other crisis- helping restore dwin
dling stocks of native salmon. Last 
year, BPA almost doubled the water 
budget for fish, from 4.4 cubic km 
(3.6 MAF) to 8 cubic km (6.5 MAF). 

The decrease in water supply, the 
increase in electricity demand, and 
the need for spring fish flows have 
forced the BPA to purchase replace
ment energy resources to keep res
ervoirs from going empty. 

Power Purchases Increased, 
Revenues Dried Up - To meet in
creased winter demand, BPA pur
chased power from the region's 
thermal resources. Then, news came 
in January that Portland General 
Electric was permanently closing 
the Trojan nuclear plant. BPA lost 
270 MW of firm energy - its 30 
percent share of Trojan's output. 

When BPA's power supply 
couldn't meet the region's demand, 
it began buying power on the open 
market. As the cold weather contin
ued, BPA found it increasingly diffi
cult to import the energy from Can
ada where freezing conditions and 
low streamflows in British Colum
bia reduced the amount of power 
available for export. A bottleneck at 
the southern end of the Northwest
Southwest intertie also limited 
BPA' s power purchases from Cali
fornia. The power that was available 
cost much more than the lower cost 
and renewable hydropower that 
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makes up about 70 percent of the 
Northwest's supply. In the week 
ending January 25, Bonneville's 
power purchases topped out at $2.6 
million a day. 

In addition, BPA usually has sur
plus power to sell outside the re
gion, particularly to California. This 
source of revenue quickly dries up 
when the water levels drop. Like 
last year, there will likely be little 
surplus power to export this year. 
This phenomenon will reduce the 
BPA' s revenues further this year. 

DSI' s Curtailed - The first cus
tomers affected by the power 
crunch were Direct Service Indus
tries (DS!s). 15 energy-intensive 
companies, mostly aluminum 
smelters, which buy large amounts 
of power directly from BPA. This 
group of customers receives a slight 
discount in exchange for the ability 
to interrupt their power when 
needed. While this contingency has 
rarely been activated, the current 
situation demanded it. 

To meet residential customers' 
needs, BPA had to restrict DS!s' en
ergy use for more than four months 
through 31 December 1992. This 
curtailment totaled about 550 MW 
of interruptible, BPA helped DSI 
customers find alternative supplies. 
In January, BPA again had to curtail 
DSI power. The second restriction 
runs from16 January through 
March, and may have to be extend
ed even further. This time, a major
ity of the aluminum smelters had to 
shut down because there was no re
placement to fire the potlines. 

Despite all the problems, it is un
likely that residential electricity 
supply will be cut. Utility planners 
have been coordinating their emer
gency plans just in case. Each state 
has a curtailment plan to deal with 
the most serious emergency. 

Water Needed For Fish - Four 
species of wild salmon are now 
listed on the Endangered Species 
Act, and the task of rebuilding these 
depleted runs has become a re
gional priority. To help these fish the 
region has been making some dra
matic changes in the hydro system 

operations. Out of a dwindling 
water supply, BPAagreed to double 
its water budget and release a larger 
share into rivers to help young fish 
on their rebound migration. 

Last year on the Snake River, low 
streamflows caused by the drought 
further hindered the salmon outmi
gration. In response, BPA lowered 
the reservoir levels behind the four 
federal Snake River dams and used 
storage behind Dworshak Dam to 
increase flows. These efforts for fish 
reduced the amount of water avail
able for power generation and in
creased the need for replacement 
power. Due to the fish requirements 
and drought conditions, BPA had to 
buy three times as much power out
side the region in 1992 as it bought 
in1991. 

Work related to the Endangered 
Species Act listings will accelerate 
this year, placing even greater de
mands on the water stored behind 
dams. Dam operators will be releas
ing more water to coincide with fish 
migrations. Despite the drought 
and increased demand for power, 
BPA is fighting to maintain 3.7 cubic 
km (3MAF) in reserve for this year's 
spring fish migration. 

Including foregone revenues and 
replacement purchases, BPA plans 
to spend $300 million on fish and 
wildlife in 1993. 

Rate Increase Will Reflect 
Drought-The Pacific Northwest is 
currently facing critical decisions 
that will affect the region's economy 
and environment for years to come. 

These issues will affect the rate
payers in the form of higher whole
sale power rates. BPA has made an 
initial proposal for an 11.6 rise in 
rates. As the new revenue and cost 
projections are factored into the 
1993 rate case later this spring, the 
final proposal may be even more. 

During the rate case process, BPA 
will be hearing and considering the 
views of rate case parties and par
ticipants and will make final rate 
determinations this summer. 

Planning for the Future- BPA is 
working hard to analyze the need 
for and minimize any potential im-
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The Geothermal Industry 
from a 

Miner's Point of View 
by 

E. A. (Andy) JOHNSON 
Geological Engineer. E. 2321 Winger. Mead. WA 99021 

Although most of my career has 
been devoted to mineral develop
ment, I have always held a special 
interest for the geothermal industry. 
Both industries have a lot in com
mon with each other and, in gen
eral, with all natural resource indus
tries. One extracts minerals, the 
other extracts heat. 

Both are high risk industries, and 
both require lots of drilling. One 
pays royalties to the government, 
the other may soon be doing so. And 
both receive government support 
via technology research and devel
opment because the old pioneer ad
age still holds true; that "you have 
to prime the pump before you can 
get water from a well." 

Thus, the recent articles in the 
BUUE1IN by Mr. Combs and Mr. 
Dunn (Geothermal Exploration and 
Reseruoir Assessment: The Need for a 
U.S. Department of Energy Slim-Hole 
R&D Program in the 1990s, Novem
ber 1992) and by Mr. Kostant (Geo
thermal Law - The Last And Next 23 
Years, January, 1993) are both timely 
and pertinent. 

The mining industry is suppor
ted by the U.S. Geological Survey 
(USGS) and the U.S. Bureau of 
Mines (USBM). Many states also 
have similar agencies to assist in the 
development of their mineral re
sources. All of these agencies under
take large geologic mapping and 
sampling programs to identify ar-

eas with mineral potential. They 
also research the technology neces
sary for efficient extraction of iden
tified mineral resources. These pub
licly funded efforts are necessary 
because few mining companies can 
afford the financing of large R&D 
programs while continuing to de
velop their most attractive pros
pects. Thus a proper relationship 
seems to exist between public and 
private interests whereby public 
funds are used to develop new tech
nologies which can then be used by 
the private sector to develop re
sources that benefit the public in 
general. The same holds true for the 
geothermal industry and we should 
continue to support the U.S. Depart
ment of Energy (DOE) efforts to de
velop new technology for geother
mal energy development. 

Mr. Combs and Mr. Dunn have 
identified a key problem facing the 
geothermal industry today; how to 
improve geothermal drilling tech
nology to reduce exploration and 
development costs. Their paper fo
cuses on small diameter (10 em, 4") 
holes for initial exploration and 
evaluation of potential heat sources. 
It might also be warranted to in
clude the drilling of large diameter 
holes for geothermal development 
as well. 

Geothermal drilling is based pri
marily on oil field technology, 
where deep holes are drilled into 
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soft rock. In the mining industry, 
shallow holes (up to 1,000 meters, 
3,000 feet) are drilled into hard rock. 
It seems apparent that what we 
must do in the geothermal industry 
is to develop a drilling technology 
that will enable us to efficiently drill 
deep holes in hard rock. By so do
ing, the geothermal industry will 
become the leader in deep drilling 
technology. 

Mr. Combs and Mr. Dunn recom
mend coring as the method for drill
ing deep exploration holes. Core 
drilling was developed by the min
ing industry over 100 years ago and 
is still used extensively today. But in 
the mid-1970s a new technology, Re
verse Circulation (RC) drilling us
ing down-hole hammers, became 
dominant for several reasons. Costs 
are only 50 to 70 percent that of cor
ing, drilling proceeds much faster 
(up to 10 times). and lost circulation 
only occasionally becomes a con
cern. Core drilling is still used to 
obtain structural information and to 
verify RC results but today, in the 
mineral industry, RC drilling using 
downhole hammers is relied upon 
to provide the bulk of the data upon 
which mineral development deci
sions are based. Thus the geother
mal industry should also consider 
downhole hammer RC technology 
for the deep drilling of exploration 
and evaluation holes. 
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And what would be required to 
adapt this technology to deep geo
thennal drilling? Well, quite a lot. 
Presently, down-hole hammer RC 
drilling using 4.5 inch (11.4 ern.) 
pipe and 5.5 inch (14 ern.) bits is 
limited to roughly 3,500 feet (1,000 
meters), somewhat because of air 
supply problems but ultimately be
cause of pipe joint strength. Thus a 
new drill string needs to be de
signed. Also, a deep downhole RC 
drilling rig would look different. It 
probably would be a combination of 
oil field derrick and hoist with hy
draulic RC feed control rams on the 
deck. Possibly the same rig could do 
exploratory testing and, if war
ranted, ream out the exploratory 
hole to a diameter sufficient for heat 
extraction. 

RC drilling is quite adaptabe. For 
example, at the Nuclear Test Site in 
southern Nevada, RC drilling has 
been modified to drill large diame
ter shafts (72 inches, 2 meters, dia.) 
up to 6,000 feet (2,000 meters) or 
more. Thus, we really don't know 
what we can accomplish until we 
try. If we need to set some goals, 
how about the drilling of holes up to 
1 foot diameter (0.3 meter) to 10,000 
feet (3,000 meters) at a average rate 
of 40 feet per hour, and at a cost of 
no more than $40 per foot. It seems 
possible. 

And what other technologies can 
be worked on to make geothermal 
drilling more efficient? One might 
be in improved drilling medium ad
ditives. Most drilling proceeds 
faster if air is used as the drilling 
medium. This is especially true for 
downhole hammers which cannot 
use mud as the drilling medium. 
Also, downhole hammers will 
"flood out" in holes with high water 
flows. Thus R&D on better air/foam 
additives may be warranted. An
other technology might be well cas
ing design. The annulus between 
the bit and the hole wall is very 
small (roughly 0.5 inch, 1.3 ern.) in 
RC drilling. and the mineral indus
try has found that casing is more 
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easily retrieved from these holes if it 
is flush-coupled. However, present 
flush-coupled pipe joints have only 
half of the strength of the pipe itself 
and casing is occasionally lost due 
to joint failure. A new method of 
manufacturing well casing with 
flush coupled joint strength equal to 
that of the pipe itself would be bene
ficial to all industries that depend 
on drilling. 

Should drilling be the only focus 
of government supported geother
mal technology research and devel
opment? Much of our inferred geo
thennal resource base is either in 
super heated waters, which also 
may be very corrosive, or in Hot Dry 
Rock (HDR). To tap the full potential 
of geothermal energy, it seems ap
parent that we also need to continue 
R&D into developing these resource 
bases. For hot water resources, the 
continuing development of well 
casing coatings that are more resis
tant to corrosion, and better meth
ods for applying these coatings in
situ, might be warranted, Hot Dry 
Rock seems special, and its potential 
for supplying future energy needs is 
very high. It has to be considered 
one of the more "frontier" and chal
lenging aspects of geothermal 
power development. Miners would 
find present HDR technology (frac
turing under high pressure)both in
novative and impressive. And yet 
there may still be other methods by 
which we can tap this energy 
source, and thus continued research 
into these methods certainly seems 
warranted. 

Research and development 
needs to continue if geothermal 
power production is to stand on its 
own in the competitive power mar
ket. And what is our competition? 
One example is the 2.4 Gigawatt 
natural gas powered generating 
plant proposed near Spokane, 
Washington. It would tap the natu
ral gas fields in Canada, would cost 
approximately $800 million to con
struct, with fuel costs over its thirty 
year life anticipated to be four to five 

times construction cost, for a total 
cost of $4.0 to $4.8 billion. This 
equates to $1,700 to $2,000 per kilo
watt. According to an item in the 
State Scene section of the Deoember 
issue of the BUllETIN (Imperial Irri
gation District To Add Coal-fired Elec
trical Plant To Power Mix) these costs 
are less than constructing a new coal 
fired power plant ($3,000 per kilo
watt) but more than participating in 
the addition of a unit to an existing 
plant ($950 per kilowatt). Thus, as 
Mr. Combs and Mr. Dunn state, a big 
factor in making geothermal power 
more attractive and competitive is 
reducing the cost of exploration and 
development, and this means devel
oping more efficient drilling tech
nology. 

Another factor is royalties, as dis
cussed by Mr. Kostant. Although 
royalties may be politically correct 
in light of our current budget deficit, 
applying a royalty to mineral pro
duction is not economically sound 
and the same can be said for many 
natural resource producers. Under 
present mining laws, hard rock min
ing has never paid royalties to the 
government, but this may soon 
change. But why are miners so 
against royalty payments to the 
government? 

In essence, the term "royalty" de
rives from paying a royal family a 
percentage of wealth derived from 
"their" lands. America is a democ
racy, with public ownership of land, 
thus America's natural resource in
dustries should not be required to 
pay a tax (which a royalty really is) 
on their ability to generate wealth 
(which they really do). For a royalty 
is simply another cost of doing busi
ness, and, with regard to mineral 
development, it simply means that 
a higher grade of ore must be mined 
if the operation is to yield a reason
able profit. Since ore deposits are 
finite, this means that the mine life 
will be shorter, and that jobs and the 
resulting tax base will be lost sooner. 
Thus royalties tend to be counter
productive and self-defeating be-
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To learn more about the Oregon 
State Tax Credit and Loans pro
gram, contact Kent Colahan, Kla
math Falls Geothermal Superinten
den~ phone (503) 883-5363. 

D D D 

U.S. FOREST SERVICE FINALIZES 
SWAP OF GEOIHERMAL LEASES. 
In January of 1993, the Deschutes 
National Forest announced that it 
had completed a 2-year effort to ex
change geothermal leases in the 
Newberry National Volcanic Monu
ment for leases outside monument 
boundaries. 

Vulcan Power of Santa Rosa, 
California, was the last company to 
be compensated by the Bend-based 
forest for relinquishing a lease site 
in the monument. Vulcan's last 
lease, covering 900 acres, was about 
7 miles south of the High Desert 
near the Lava Cast Forest. The legis
lation that created the monument 2 
years ago prohibits the drilling for 
hot water within its borders, which 
stretch from Lava Island Falls on the 
Deschutes River southeast to the 
Newberry caldera. 

The Deschutes compensated 
geothermal interests, which to
gether held 10,448 acres in the 
monument, with 6,088 acres outside 
the monument. The exchange was 
based on heat value, not land area. 

Most of the new leases are adja
cent to the flanks of the Newberry 
caldera, which frames East and 
Paulina Lakes. 
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l Hawaii I 
GEOTHERMAL RAILWAY GETS 
ENERGY COMMISSION NOD. On 
21 December 1992, the Hawaiian 
Energy Advisory Commission re
commended geothermal energy 
and at the same time recommended 
a rapid transit system linking 
Kialua-Kona and Hilo on the Big 
Island. The 18-member commis-

sion, created by former Mayor 
Loraine Inouye in 1991, endorsed 
the two controversial topics. The 
commission supports geothermal 
energy provided that rigid stand
ards are instituted to ensure safety 
and health. 

D 0 D 

PUNA GEOIHERMAL GNEN GO
AHEAD BY STATE. On 25 October 
1992, the Puna Geothennal Venture 
received approval from Hawaii 
state regulators to begin producing 
power for Hawaii Electric Light Co., 
ending 16 months of debate, dis
putes, and demonstrations over the 
$120 million project. Puna Geother
mal will deliver about 5 MW of 
power initially. HELCO has a con
tract with Puna Geothennal to pur
chase 25 MW of energy, enough to 
serve about 25,000 Big Island resi
dents. 

D D D 

Pacific 
Northwest 

EDITOR'S NOTE: The following 
article, although not specific to geo
thermal energy, has strong ramifi
cations for the future of geothennal 
enngy in the Pacific Northwest. 

PACIFIC NORTHWEST POWER 
CRUNCH WORSENS DURING 
DROUGHT. The Padfic Northwest 
is in the midst of a power crisis. For 
the second time in 7 years, a 2-year 
drought has nearly emptied the 
Northwest reservoirs. This time, the 
power crisis is compounded by two 
other conditions: electrical demand 
that exceeded current supply due to 
colder-than-normal temperatures, 
and additional streamflows needed 
to boost dwindling salmon runs. 

Meanwhile, the Bonneville Pow
er Administration's operating reve
nues are projected to drop almost 7 
percent from already grim 1992 
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revenue levels. Last year, the agency 
finished the year with a net deficit of 
$274 million. 

At this rate, BPA could be facing 
another big loss in FY 1993 - ana
lysts are projecting $413 million. 
Since this shortfall would seriously 
deplete the agency's financial re
serves, it will be a central issue in the 
current rate case. BPA will adjust its 
final rate proposal for FY 1994-95 
this spring to reflect projected year
end 1993 financial results. 

Water in Short Supply - Some 
people think that the entire North
west is a perpetual rain forest. Actu
ally, the water supply varies sub
stantially. The Columbia River an
nual runoff from 1929 to 1992 
ranged from 109 to 232 cubic kilo
meters (88 to 188 million acre-feet), 
including many extended drought 
periods. 

Power planners hedge against 
drought years by operating their 
lowest reservoirs to protect against 
the lowest sequence of flows. From 
the fall of 1986 through the projected 
spring flows of 1993, the region has 
experienced two of the driest 2-year 
sequences since record keeping be-
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GEOCOOU:R 
DRILLING FLUID CHILLER 

Manufactured by 
KERN STEEL FABRICATION INC 

627 W•ll•ams Street • Bakersl•eld. CA 93305 
Fax 805/327·5890 

The two operators have express
ed interest in allowing the use of 
existing wells for water disposal if 
the geothennal operations at The 
Geysers becomes non-profitable. 

If the federal funds for construc
tion come through and if the ques
tions about continuing operating 
costs are answered, the Board of Su
pervisors and others in Lake 
County will probably support this 
project. 

The other alternative to solving 
the area's sewer capacity problems, 
dumping highly-treated wastewa
ter into Cache Creek is fraught with 
problems-not the least of which is 
an anticipated and lengthy court 
battle with Yolo County. 

The residents of Yolo County 
don't want the treated wastewater 
and Eagan has committed to giving 
Lake County 'make-up' water 
from Clear Lake to pump to The 

Page74 

The World's Simplest & Most Effectin Automatic Pn.-ssu~ Filter 
lntroducong 

PNEUMAPRESSrM 

*LOW MAINTENANCE 

"HIGH PERFORMANCE 

"DRIER SOLIDS 

"CLEANER FILTRATE 

"EASIER OPERATION 

f2.r 
Geothermal pewaterjng 

~ 
Sludge and Slurry 

Row rates- 5 to 10,000 gpm I Filter areas- 3 to 1000 sQ. ft. 

JM INDUSTRIAL 301 Oh1o Avenue 
SUPPLy Richmond, California 94804 

COMPANY (510) 232-2600 FAX: (510) 232-5228 

Geysers, since the effluent gener
ated will require many years to 
reach the 3,500-gallon-a-minute 
level. In the first year of the project, 
twice as much Clear lake water than 
treated effluent will be needed, but 
by the 15th year of operation, the 
amounts of treated wastewater and 
Clear Lake water would be equal. 

D D D 

I Oregon I 
TAX BREAKS OFFERED FOR RE
NEWABLE ENERGY. City officials 
in Klamath Falls, Oregon, are en
couraging property owners to move 
quickly to take advantage of a state 
program that provides tax credits 
for conversion to renewable energy 
sources such as geothennal for heat
ing homes and businesses. 

The Oregon Business Energy Tax 
Credit is aimed at encouraging busi
nesses to invest in energy-saving 
technology, the use of renewable re
sources and recycling. 

Through tax credits, the state of 
Oregon will reimburse property 
owners 35 percent of their invest-

ment over a period of 5 years. The 
program gives property owners -
especially downtown businesses -
an extra incentive to explore the use 
of geothermal energy. 

The city is seeking private prop
erty owners who may be interested 
in using energy from the downtown 
geothermal loop to heat their busi
nesses. 

Working with Ceo Heat Center at 
the Oregon Institute of Technology, 
city officials will help business own
ers determine how much they could 
save by switching to geothermal 
heat. 

The number of projects that will 
be accepted for state tax credits is 
limited, however, and funding for 
this years program will likely be 
claimed in a matter of weeks. Fur
thermore, the tax credit program 
may be sharply curtailed or even 
eliminated in the future. 

Investments in use of geothermal 
energy for heating have always won 
easy approval from state officials for 
the tax credit program. 

The Oregon Department of En
ergy also offers a small-scale loan 
program for businesses and home
owners who want to invest in en
ergy conservation projects. 
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cause fewer tax revenues are raised 
through royalties than through fed
eral, state, and local taxes on con
tinuing operations. A similar ra
tional can be applied to geothennal 
energy development. 

Finally, will continued research 
into geothennal development signi
ficantly impact the federal budget? 
Probably not, in view of some of the 
other ways public funds are used. 
Apparently $6 billion will be spent 

characterizing the High Level Nu
dear Waste Site at Yuoca Mountain 
in southern Nevada, and we won't 
get that money back. Also, $30 mil
lion was spent on the recent Presi
dential Inauguration and another 
$30 million was spent developing 
an improved toilet for the Space 
Shuttle. We won't get those funds 
back either. But, as stated at the be
ginning of this article, the risk, and 
the promise, of natural resource 
production is that the money we 
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'put into the ground' will be re
turned many times over. And this is 
the reason miners find working in 
the mineral industry so rewarding. 
In addition to high-paying jobs, it is 
the pride of creating real wealth and 
of providing economic security 
through self-sufficiency for future 
generations. The same can be said 
for geothermal power develop
ment. But first we must continue to 
'prime the pump.' 
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Energy Department Assigned "Critical Role" In 
Implementing President's Economic Plan 

EDITOR'S NOTE: The fol
lowing article m~s token from 
DOE This Month. It does not 
mention geothermal but does 
mention energy. 

Th!i Department of Energy will 
play a critical role in implementing 
President Clinton's economic plan, 
Secretary Hazel R. O'Leary empha
sized in a statement following the 
State of the Union address last 
month. The plan includes nearly $2 
billion in increased funding for con
servation and renewable energy re
search and development over the 
next 5 years. 

She said the President's package, 
which she characterized as "a solid 
foundation on which we can build a 
secure energy future for all Ameri
cans," addresses the three priorities 
she has identified for DOE: energy, 
environment, and the economy. 

The package includes increased 
spending on weatherization grants 
and programs for low income 
households and grant programs for 
schools and hospitals, federal en
ergy management programs, con
servation and renewable energy, 
natural gas and alternative-fueled 
vehicles research and development, 
and technology transfer. 

If given prompt attention by 
Congress, she said, weatherization 
assistanoe funds provided by the 
stimulus and investment package 
can be working in some 1,200 com
munities across America within 6 
months. "This means jobs in lower 
income neighborhoods where they 
are needed most and it means better 
maintained and more affordable 
housing for the working men and 
women of this country. 

Natural gas research and devel
opment initiatives will increase sub
stantially at DOE, Mrs. O'Leary 
said. "By investing with industry in 
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a robust gas research and develop
ment program, we can increase do
mestic production, reduce our 
country's reliance on foreign oil, 
and provide jobs for Americans. 
This new emphasis on natural gas is 
a result of the commitment that both 
President Clinton and I share on in
creasing the role of natural gas in 
our energy mix." 

The Department plans to ear
mark about $200 million in 1994 for 
its natural gas R&D programs, in
cluding accelerated federal fleet 
conversion, increased support for 
tmbine technology, and fuel oells 
development. 

Energy Tax 

Secretary O'Leary said President 
Clinton's decision to propose a 
broad-based energy tax shows a 
deep understanding of the energy 
problems facing the Nation. "The 
President's proposal will result in a 
cleaner environment. By boosting 
energy efficiency, we expect to re
duoe greenhouse gas emissions by 
about 25 million metric tons in the 
year 2000." 

The proposal will reduce relianoe 
on unstable foreign souroes of oil. 
"The reduction of oil imports-by 
about 350,000 barrels per day in the 
year 2000---will increase our na
tional security and reduoe our trade 
balanoe by about $18 billion (1991 
dollars) by the year 2000." Revenue 
from the indexed BTU tax is esti
mated by $22 billion in FY 1997, 
when fully phased in. 

Later, commenting on the effects 
on households of the proposed en
ergy tax, Mrs. O'Leary told the NBC 
Today Show. 

"What the average family can 
now do is change some behaviors so 
as to avoid some of those cost in
creases ... We can ratchet back our 
thermostat in the winter time by 
even 2 degrees, which would save 
approximately $28. We can do 

things in the summer time by reduc
ing air conditioning use, using 
heavier draperies, behavioral 
things that will squeeze some of this 
cost out. And those are exactly the 
kinds of signals we want to send, 
both to the average family and to 
business as well, because what 
we're after is achieving conserva
tion: 

Package Proposals 

Following are expenditures pro
posed in the President's Short-Term 
Stimulus Package [Fiscal Year 1993 
supplemental): 
• $66.2 million more in low in

come and school and hospital 
weatherization grants. 

• $13 million more for the Federal 
Energy Management Program, 
aimed at a $1 billion annual sav
ings in the energy costs for all 
federal buildings. 

• $94 million for cooperative re
search (technology transfer) 
partnerships between DOE de
fense and non-<lefense labs, in
dustry, and universities. 

• $28 million for purchase of alter
native-fueled vehicles. 

Economic Savings Package: 

• $800millionin 1994and$4.5bil
lion in 1994-98 for defense pro
grams. 

• $200 million in 1994 and 1.2 bil
lion in 1994-98 for phase out of 
the nuclear advanced reactor 
programs. 

• $300 million in 1994 for Power 
Marketing Administration in
itiatives. 

• $260 million in 1994 and $1.8 bil
lion in 1994-98 for uranium en
richment enterprise savings. 

• $10 million in 1994 and annually 
through 1998 for foreign contri
butions to development and 
demonstration of the uranium 
enrichment enterprise. 
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What's happening in geothermal around the world 

State Scene 

I California J 

UPDATE: THE GEYSERS INJEC
TION PIPELINE. A project that 
seemed to be whimsical at first is 
nearing fruition- pumping treated 
wastewater from the city of Clear
lake and other localities to The Gey
sers to reinvigorate t.l)e declining 
streamfield. 

The Geysers, and the electrical 
energy produoed there, has been 
one of California's long-standing 
sucoess stories, sinoe the geothermal 
wells were first drilled in the 1950s. 
In the late 1970s and 1980s, that geo
thermal steam was turned into com
mercial generation of electricity, and 
The Geysers, encompassing both 
Sonoma and Lake Counties, is the 
largest geothermal steam field in the 
world. The Geysers provide many 
jobs for Lake County people, mil
lions of dollars a year in taxes, and 
countless benefits to the county, 
while still being a "clean" industry. 
Its benefits are well-known and is 
one of the driving forces behind the 
county's economy. 

In the mid 1980s, though, the 
"patina" began to diminish as the 
streamfields began to run out of 

steam. Too many wells were drilled 
and too much steam was taken from 
the fields. The engineers began 
working on ways to inject water into 
the field to produce more steam to 
turn the turbines. 

Both Northern California Power 
Association (NCPA) and Calpine 
Inc. have had good sucoess with in
jection, so much so that they are 
willing to partidpate in a program 
to use waste water- treated efflu
ent- to reinvigorate the field. 

The Southeast Geysers Effluent 
Pipeline and Injection Project is be
ing pushed by the county's special 
districts. The pipeline will stretch 26 
miles from Clearlake to the city of 
Cobb, and the required neoessary 
pumps aren't high-tech - it is es
sentially a pmnping project that's 
been done before. The construction 
cost of $29 million project will be 
borne by industry [$12 million). 
California Energy Commission ($2 
million in loans), and Lake County 
[$8 million). The remaining $7 mil
lion, though, is a problem, since fed
eral funds from the U.S. Depart
ment of Energy have not been allo
cated yet. 

Negotiations between industry 
and county offidals are continuing 
to hammer out the final agreements 
(what will industry pay for the 
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treated wastewater and related 
questions) and an Environmental 
Impact Report [EIR) has yet to be 
done on the pipeline. But, a critical 
question remains, "If The Geysers 
fail and the companies no longer 
want to buy the treated effluent, 
who will pay for the operation and 
maintenance costs of the pipeline?" 
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APPLICATION FOR MEMBERSHIP 
International Geothermal Association 

Please complete the following form and return it with payment to: 

International Geothermal Association 
Lawrence Berkeley Laboratory-ESD, Building 50C, #106-108 
One Cyclotron Road, Berkeley, California, USA, 94720 

IGA Secretariat/ phone: (510) 486-4584; fax: (510) 486-4889; e-mail: igasec@lbl.gov 

0 Enroll me as a member of IGA 0 Renew my membership to IGA 

NAME: ............................................................................................................................................................. .. 
family name 

Title 

ORGANIZATION: 
Address 

Phone 

Private address 
Send the IGA NEWS to: 

Enrolled at: 

Fax 

U Organization address 

MEMBERSHIP CATEGORY 

first name(s) 

Profession 

Telex 

0 Private address 

E-mail 

(for students only) 

0 
0 

Individual/ US$ 20.00 
Student I US$ 5.00 

0 
0 

Corporate I US$ 200.00 
Institutional/ US$ 500.00 

0 
0 

Sustaining: individual/ US$ 100.00 
Sustaining: corporate I US$ 1 ,000.00 

REPRESENTATIVES (Corporate and Institutional only. Both are entitled to three representatives) 

Name: 
Name: 
Name: 

INSTRUCTIONAL ACTIVITIES: 
Does training in geothermal activities take place at your institution? 
Are you an instructor of geothermal related courses of study? 

0 Yes 
0 Yes 

All payments must be made to International Geothermal Association by: 

....... (contact person) 
(other) 
(other) 

0 No 
0 No 

U MasterCard 0 American Express 0 Visa ($20.00 minimum per credit card payment) 

Card# Expiration Date 
Signature ..... ............................................... Date of signature 

0 Personal bank checks must be drawn on a U.S. bank account 

0 International Money Order (post office or bank) rnade out to International Geothermal Assn., Inc. 
Account# 01758-04057, Bank of America, Berkeley Main Office 0175, P.O. Box 242, Berkeley, CA, USA 94701 

Note: Banks charge a flat rate for any currency conversion. Save money by purchasing an international bank draft 
with other members. A separate form must accompany any payment. 

Note: If you pay your 1994/95 dues now and the dues are increased, you will not be charged extra. 

1993 Dues $ 
1994 Dues $ 
1995 Dues $ 
Supporting Fund Donation $ 
Contribution $ 
Total Enclosed: $ 

IGA Secretariat Use Only: version: 19 Aprill993 

Bank Reference No ............................................. . Bank Authorization ....................................... . 

Ap~roved by the Board of Directors ............................ Date 

Quarterly No. 12 Jan/Mar 1993 

IGANEWS 
Newsletter of the International Geothermal Association 

IGA Activities 
January 1993 Meeting of IGA Board of Directors 

-Tony Mahon, IGA Secretary 

The I Oth Meeting of the IGA Board of Directors was 
held at the site of the IGA Secretariat, Lawrence Berkeley 
Laboratory. Two days of board meetings were followed by 
a two-day meeting of the Organizing Committee for the 
World Geothermal Congress (WGC'95). Seventeen direc
tors attended the BoD meeting together with a number of 
observers and other interested parties, some representing 
directors who were not available. It appears that the 
excellent attendance at the August 1992 board meeting in 
Iceland was not exceptional and that the enthusiasm of the 
board continues. The board meeting, as always, was lively 
with many topics covered and many items discussed. 

Reports from members of the Executive Committee 
and chairs of committees were presented and discussed. 
Substantial discussion concerned the need for amendments 
to the Bylaws to meet the changing structure of the organi
zation. In particular, the formation of the European Branch 
demanded a change in the Bylaws to cover the formation of 
branches within the association. 

Discussions on the validity, representative nature, and 
methods of electing the Executive Committee of the 1992-
1995 Board were held in open forum. It was felt that the 
airing of this apparent problem should be done with as 
many directors present as possible, and, in fact, the discus
sions resulted in a reasonable consensus of opinion. 

Several alternative budget scenarios for the Associa
tion over the next three years were presented. Although 
somewhat daunting in terms of the amounts of money that 
must be raised beyond dues and subscriptions, the avail
ability of funds over the next year appeared reasonable. 

A faxed message from Vice President Enrico Barbier, 
who unfortunately could not attend the meeting, questioned 
the financial and administrative ability of the association to 
continue to survive in its present form. Most directors felt 
that this was the appropriate time in the association's life to 
raise this question, and it resulted in healthy discussion. 
The consensus ofthe IGA Board ofDirectors was thatthere 
was no question about the continued viability of the asso
ciation. An immediate challenge for the Association is the 
planning and conducting of the World Geothermal Con
gress to be held in Florence, Italy, 18-31 May 1995. 

A revision to the circulation list of the minutes was 
made to ensure that all chairs of affiliated organizations and 
branches not on the Executive Committee would receive 
copies of the minutes together with other relevant informa
tion concerning the association. 

The IGA has an active affiliation program. The Board 
was presented with a proposal for affiliation from the 
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January 1993 IGA Board Meeting 
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Asociaci6n Geotermica Mexicana, which was directed to 
the Membership Committee for consideration. Affiliation 
negotiations with the Swiss geothermal organization, 
Schweizerische Vereinigung fUr Geothermie, are under
way, and the Canadian Geothermal Energy Association 
affiliation agreement was signed in October 1992. The 
Polish Geothermal Association has recently been orga
nized and has since requested copies of Bylaws and an 
affiliation agreement with the !GA. 

The next meeting of the IGA Board of Directors will 
be held on 08-09 November in conjunction with the IGA 
Annual General Meeting in Auckland, New Zealand, just 
before the 15th New Zealand Geothermal Workshop. 
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Staff Change at the IGA Secretariat 

-Jim Combs, IGA President 

George A. Frye was appointed the Acting Executive 
Directorofthe IGA Secretariat effective 04 February 1993. 
Mr. Frye is a Registered Professional Engineer (Petroleum) 
with results-oriented experience in reservoir engineering, 
project initiation and implementation, economic evalua
tion, computer modeling, capital budgeting, and revenue 
forecasts. His geothermal experience spans many years 
with most of it focused on The Geysers geothermal field in 
northern California. George was initially employed as a 
reservoir engineer for Signal Oil and Gas. Subsequently, he 
was employed by Aminoil, Phillips Petroleum, and Magma 
Power. His most recent employment was as a Natural 
Resource Appraiser for Sonoma County, California. In the 
short period of time that George has been with the IGA, he 
has demonstrated his abilities as a self-motivated indi
vidual with good administrative techniques and positive 
interpersonal skills in relating to the staff, officers, direc
tors, and the general membership. Please direct all commu
nications related to the IGA, as well as matters for the IGA 
Secretariat to him. 

IGA Directors Participate in World Bank Seminar 

-Tsvi Meidav, IGA Treasurer 

Directors Jim Combs, Gustavo Cuellar, Tsvi Meidav, 
lmd member Mike Wright, in conjunction with the National 
Geothermal Association of the USA, presented a seminar 
on small-scale geothermal applications for rural electrifica
tion. The seminar was hosted by the Asia Alternative 
Energy Unit and the Office of the Director of the Latin 
American Technical Department of the World Bank. 

The seminar included geothermal geology of the 
Pacific Rim, options on small-scale geothermal power 
plants, technology economics, project feasibility studies, 
environmental impact of geothermal projects, and an over
view of IGA supported services. Hopefully, this seminar 
will lead to additional interactions in the future between the 
IGA and the World Bank. 

IGA-GRC Accord on World Geothermal 
Congress 1995 

-Jim Combs, IGA President 

The initial planning meeting of the Organizing Com
mittee for the 1995 World Geothermal Congress (WGC'95) 
was held at the Lawrence Berkeley Laboratory, Berkeley, 
California, 31 January and 01 February 1993. ENEL (the 
main sponsor) had four representatives in attendance, in
cluding Giuseppe Trapanese and Franco Luccioli, the ENEL 
Co-Secretaries for WGC'95. The total attendance from the 
IGA (the convenor) included fifteen participants and four 
observers. The outcome of the planning sessions included 
a detailed time line and schedule of events to prepare for the 
WGC'95, the formation of a Finance Subcommittee, and 
the selection of people to serve on several of the subcom
mittees. 

On 08 April 1993, a Memorandum of Understanding 
(MOU) for the planning, organizing, and conducting of 
WGC'95 was finalized between the IGA and the GRC. -No.12 

Although the mailing of the first circular is a few weeks 
behind schedule, preparations should be back on track 
during May 1993. George Frye (the IGA Co-Secretary) and 
John Rowley (the GRC Co-Secretary) have completed a 
first draft of the circular and are now revising it based on the 
input that they are now receiving. Shipment to ENEL for 
printing is anticipated in the near future. 

At the Berkeley meeting, the Organizing Committee 
noted that it would unavoidably incur expenses before 
receiving significant income for WGC'95. After an initial 
budget estimate was developed, ENEL generously offered 
to provide some help in offsetting these early expenses. At 
the meeting, ENEL also offered to develop logos for the 
WGC'95. A logo has been selected from among four 
candidates submitted and will soon be used on all corre
spondence. 

The next meeting of the Organizing Committee will be 
in Pi sa or Florence, Italy in mid to late June 1993. However. 
in order for the World Geothermal Congress to be a success, 
geothermal colleagues worldwide will need to participate 
on the following nine subcommittees: 

Technical Program 
International Contacts 
Exhibition 
Publications 
Field Trips 
Social Program 
Logistics 
Communications/Publicity 

Finance 

If you are interested in volunteering to serve on one 
of the subcommittees, please contact Franco Luccioli (tel: 
39-50-535111; fax: 39-50-533290), George Frye (tel.: 1-
510-486-4584; fax: 1-51 0-486-4889), or John Rowley (tel.: 
1-505-672-9770; fax: 505-677-3494 ). 

Report from the European Branch of the IGA 

-lngvar Birgir Fridleifsson, Chairman, IGA 
European Forum 

European Forum Meeting and International Seminar in 
Zakopane, Poland 

The third meeting of the European Forum (the govern
ing body of the IGA European Branch) will be held in 
Zakopane in Poland on 17-18 September. The meeting will 
be open to the seven members of the Forum and invited 
observers. The meeting will be preceded on 14 September 
by an International Seminar on Environmental Protection 
by the Use of Geothermal Energy, organized jointly by the 
IGA and the newly founded Polish Geothermal Association 
under the leadership of Julian Sokolowski. The seminar is 
open to all IGA members. Geothermal excursions will be 
an:anged on 15 September to the Podhale region of Poland 
(see article by J. Sokolowski in IGA NEWS No. II) and on 
16 September to the Slovakian part of the Tatra mountains 
(see article by Ondrej Franko in this issue of IGA NEWS). 

The high Tatras are famous for their scenic beauty, and 
there are many ski resorts and recreational areas in the 

;~ . .. ,1:~: J£i¥i. ;~"Yaribet ',iJankMIW!Wr -
IGA ANNUAL MEMBERSHIP DUES 

Individual .......................... US$ 20.00 
• for scientists, engineers, and others 

Student ................................ US$ 5.00 
• for students enrolled in a recognized university or 

technical institute; students do not have the right to 
vote or hold office 

Affiliated ............................ negotiable 
for national or regional associations; each individual 
member of the national or regional association will 
receive all documentation provided individual 
members by the IGA 

Corporate ........................ US$ 200.00 
for industrial or scientific organizations: each 
individual member of the national or regional 
association will receive all documentation provided 
individual members by the IGA 

Institutional ................... US$ 500.00 
• for national or international organizations that do not 

have commercial interests; they are entitled to 
nominate three voting representatives, each of whom 
will receive all documentation provided individual 
members by the IGA 

Sustaining 
Individual 
Corporate 

US$ 100.00 
US$ 1 ,000.00 

• for individuals or organizations who wish to make a 
voluntary contribution to the IGA 

Membership is subject to approval by the 
IGA Board of Directors 

REDUCED SUBSCRIPTION RATES FOR 

Geothermlcs 

Pergamon Press is pleased to offer the members of the 
International Geothermal Association a preferential rate 
of subscription to the journal Geothermics. 

Geotherrnics is published six times a year, with a normal 
annual subscription rate ofUS$ 344.00. IGA members, 
however, are eligible for one of the following yearly rates: 

Individual/Studentmember ...................... US$43.00 
(savingUS$301.00) 
Corporate/Institutionalmember ............... US$95.00 
(saving US$249.00) 

Please make your check payable to "Pergamon Press". and 
send it with your name and address to: 

~ PergamonPressplc 
~ Headington Hill Hall, Oxford OX3 OBW, UK 

IGANEWS 
. IGA NEWS is published quarterly by the International 

Geothermal Association. The function of!GANEWS is to 
disseminate timely information about geothermal 
activities throughout the world. To this purpose, a group 
of correspondents has agreed to supply news for each issue. 
The core of this group consists of the JGA Information 
Committee: 

Eduardo Iglesias. Mexico (Chair) 
Enrico Barbier ,Italy 
David Blackwell. United States 
John Garnish, Commission of the European 
Conununities 
FlorenceJaudin, France 
James Koenig, United States 
John Lund. United States 
Tony Mahon. New Zealand 
Patrick Muffler. United States 
Peter Ottlik, Hungary 
Cesar Su:irez A., Mexico 
Ian Thain, New Zealand 
Mike Wright. United States 
Jim Combs. United States (ex officio) 

This group is supplemented by: 
Tony Batchelor. United Kingdom 
Ondrej Franko. Slovakia 
Jngvar Birgir Fridleifsson. Iceland 
FelicitoGazo, Philippines 
Manfred Hochstein, New Zealand 
Sebastian Bwire Ojiambo, Kenya 
Antonio Razo, Ecuador 
ShenXian-Je. China 
ShiroTamanyu.Japan 

Individuals in these two groups have agreed to submit 
geothennal news from their part of the world, or relevant 
to their area of specialization, for inclusion in each 
issue of IGA NEWS. 

Submission of items, however, is not restricted to the 
above persons. We welcome timely and accurate 
geothermal news from anyone. Help us make this 
publication an important means of internationally 
distributing geothermal news-

Send IGA NEWS contributions to: 
IGA Secretariat 
LBL. Bldg. 50-C. I# l 06- I 08 
One Cyclotron Rd. I Berkeley. CA 
United States 94720 

Contributions to the next issue should be 
received no later than 09 July 1993. 

This issue of IGA NEWS has been produced by the /GA 

Secretariat and edited by Patrick Muffler, with editorial 

coordination of European materials by Florence] audin. 

Proofreading by Jim Combs and Enrico Barbier. 
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Tour Onyx, IO Rue Vandrezanne, 75644 Paris cedex I 3, France. 
Vol. 14, no. 3, 1992 
-M.P.TOLE: Geochemical studies of the geothennal systems in 
Kenya: II. The Majimoto geothermal field. (387-391). 
Journal of Energy Resources Technology - (In EnRlish) 
American Societv of Mechanical Engineers, 345 East 47th Street, 
New York IOOil, USA. Technical Editor: A. Ozer Arnas. 
Vol. 114, no. 4, 1992 
-H.HANANO: Simulation study of the Matsukawa geothermal 
reservoir: natural state and its response to exploitation. (309-
314). 
-T.D.RINEY: Pleasant Bayou geopressured-geothennal reser
voir analysis-October 1991. (315-322). 
-H.KARASA W A et al.: Development of new PDC bits for 
drilling of geothermal wells-Part I: Laboratory testing. (323-
331 ). 
-S.MISA W A et al.: Development of new PDC bits for drilling of 
geothermal wells-Part 2: Field testing. (332-338). 
lournal of Geouhysical Research - (In English) - American 
Geoph_vsical Union, 2000 Florida Avenue, N.W., Washington, 
D.C. 20009, USA; Tel.: USA+202+4626900: Fax: USA +202 
+3280566. 
Vol. 97, December, 1992 
-J.R.DELANEY et al.: Geology of a vigorous hydrothermal 
system on the Endeavour Segment, Juan de Fuca Ridge. (19,663-
19,682). 
[ournal of the Geothermal Research Society of Iapan - (In 
Japanese, ahstracts in Enf?lish) - The Geothermal Research 
Society of .Iapan, 5-25-18-602 Hongo, Bunkyo-ku, Tokyo 113, 
.Iapan. 
Vol. 14, no. 4, 1992 
-Y.KUBOTA et al.: Wellhead pressure after shut-in valve in 
geothermal field. Its fluctuation and maximum value. (307-322). 
-Y .NIIBORI et a1 : A consideration on correlation equation 
between average saturation and relative permeability. (323-340). 
-S.AKIBA Y ASH! et al.: Geothermal well data analysis with a 
vertical two-phase wellbore simulator. (341-356). 
-K.HA YASHI et al.: Stress field and formation of fracture 
network in the solidified magma region for the direct utilization 
of magma energy. (357-374). 
Tournai of Hydrology- (In English)- Elsevier Science Publish
ers, Amsterdam, The Netherlands. Editor: G.H.Davis, 10408 
Insley Street, Silver Spring, MD 20902, USA. 
Vol. 139, no. 114, 1992 
-A.MINISSALE: Isotopic composition of natural thermal dis
charges on Vulcano island, southern Italy. (15-26). 
Vol. 140, no. 1/4, 1992 
-W.CJEZKOWSKI et al.: Origin and age of thermal waters in 
Cieplice Spa, Sudeten, Poland, inferred from isotope, chemical 
and noble gas data. (89-118). 
Tournai of Petroleum Technology- (In English)- Society of 
Petroleum Engineers, P.O.Box 833836, Richardson, TX 75083-
3836, USA; Tel. :USA +2I 4 +6693377; F ax:USA +214 +6690135; 
Tlx:730989 SPEDAL. Editor: M.Prats. 
Vol. 45, no. 1, 1993 
-R.BLEIER et al.: Drilling fluids: making peace with the environ
ment. (6-11). 
Journal of Physics of the Earth -(In English)- Center for 
Academic Publications .Iapan, Yayoi 2-4-I6, Bunkyo-ku, Tokyo 
I I3,.1apan; Fax: .lapan+3+38I7+5800; Editor: M.Sato. 
Vol. 40, no. 4, 1992 
-H.MASAMOTO et al.: Anisotropic mode lings of the hydrother
mal convection in layered porous media. (555-564). 
Tournai ofVolcanology and Geothermal Research - (In English 
and, occasionallr, in French or German) - Elsevier Science 
Publishers, Amsterdam, The Netherlands. Editor: R.V.Fisher, 
Dept. of Geolofiical Sciences, University of California, Santa 
Barbara, CA 93106, USA 
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Vol. 53, no. 14, 1992 
-J .M. THOMPSON et al.: Thermal waters along the Konocti Bay 
fault zone, Lake County, California: a revaluation. (167-184). 
-D.S.SHEPPARD et al.: A comparison of gas geochemistry of 
fumaroles in the 1912 ash-flow sheet and on active stratovolca
noes, Katmai National Park, Alaska. (185-198). 
-S.J.LAMBERT et al.: Stable-isotope studies of rocks and sec
ondary minerals in a vapor-dominated hydrothermal system at 
The Geysers, Sonoma County, California. ( 199-226). 
Vol. 54, no, 1-2, 1992 
-G.E.SIGVALDASON: Recent hydrothermal explosion craters 
in an old hyaloclastite flow, central Iceland. (53-63). 
-S.EHARA: Thermal structure beneath Kuju volcano, central 
Kyushu, Japan. (107-115). 
-G.SEY!TOGLU et al.: Late Cenozoic volcanic evolution of 
the northeastern Aegean region. (157-176). 
Vol. 55, no. 1-2, 1993 
-C. OPPENHEIMER et al.: Thermal distributions at fumarole 
fields: implications for infrared remote sensing of active 
volcanoes. (97-115). 
-C.OPPENHEIMER: Infrared surveillance of crater lakes 
using satellite data. (117-128). 

Nature -(In EnRlish)-Macmillan Magazines Ltd., 4 Little Essex 
Street, WC2R 3LF London, UK.; Tel.: UK+7I+8366633; Fax: 
UK+7I+8369934. Editor:.I.Maddox. 
Vol. 362, no.6416, 1993 
-K.RUBIN et al.: What's on the plume channel? (109-110). 
Physics of the Earth and Planetary Interiors - (In English) -
Elsevier Science Publishers,Amsterdam, The Netherlands. Exec. 
Editor: W.O' Reilly,School of Physics, The University, Newcastle 
upon Tyne,NEI 7RU, UK. 
Vol.74, no.3/4, 1992 
-J.FERNANDEZ et al.: Investigations on crustal thickness, heat 
flow and gravity tide relationship in Lanzarote Island. (199-208). 
Scientia Geologica Sinica- (In Chinese, with titles and abstracts 
in English) -Institute of Geology, Chinese Academy of Sciences, 
Beijing. 
Vol.28, No.I, 1993 
-XIONG LIANG-PING et al.: Terrestrial heat flow in western 
part of Fujian Province, SE China. (96-1 0 I). 
SPE Production Engineering - (In English) - Society of 
Petroleum Enginee.rs. 222 Palisades Creek Dr., Richardson, 
Texas 75080, USA. Exec. Editor: .I.C.Fair. 
Vol.7, no.4, 1992 
-XIAO-WEI WENG: Incorporation of 2D fluid flow into a 
pseudo-3D hydraulic fractunng simulator. (331-337). 
-I.N.ALVES et al.: A unified model for predicting flowing 
temperature distribution in wellbores and pipelines. (363-367). 
Studia Geophysica et Geodaetica -(In t.'nRlish)- Geophysical 
institute of the Czechoslovak Academy of Sciences, Prague, 
Czechia. Editor M.Bursa, Geofyzikalni ustav CSA V, Bocni ll, I 41 
31 Phaha 4-Sporilov. 
No.4, 1992 
-J .SAF ANDA et al.: Temperature modeling aim~ the Taratashskiy 
profile crossing the Ural Mountains. (349-357). 
Ztipadnti Karpaty- (In Slovak, with English summary)- Dionyz 
Stur Institute of Geology, Mlynska dohna I, 817 04 Bratislava, 
Slovakia. Fax: Slovakia+(7)+371940: Telex: 92446. 
No. 10,1992 
-M.FENDEK et al.: Hydrogeothemal potential of the Poprad 
Basin. (99-129). 
-M.FENDEK et al.: Possible ways of reinjecting geothermal 
waters in the Central Depression of the Danube Basin. ( 131-157). 
-A.REMEIK et al.: Geothermal resources of the Komarno Block. 
(159-199). 

~-~'--
mountains. Thermal waters are found in numerous places 
both in the Polish and the Slovakian parts of the mountains. 
There is potentially an excellent market for geothermal 
space heating, but presently most houses are heated by coal, 
and pollution from coal smoke is very high. Several million 
tourists visit the high Tatras at present, and, with the 
opening up of tourism from Western Europe, the number of 
visitors is expected to rise significantly in the near future. 
There is much interest within both Poland and Slovakia to 
preserve the high Tatras as an environmental haven. 

Details of the seminar program and the excursions 
should be available in May 1993. Contact Julian Sokolowski 
or Maria Gladysz (Polish Academy of Sciences, Mineral 
and Energy Economy Research Center, ul. J. Wybickiego 
7, 31-261 Krakow, Poland, tel.: 48-12-362435; fax: 48-12-
363524) or the Secretary of the European Forum, Florence 
Jaudin (BRGM-SIE, BP 6009, 45060 Orleans cedex 2, 
France, tel.: 33-38643161; fax: 33-38643980). 

Contribution of the European Branch to the W.GC'95 

The European Forum has designated several candi
dates for the various subcommittees that will be established 
this spring to participate in the preparations for the World 
Geothermal Congress to be held in Florence (Italy) in May 
1995. The European Forum plans to establish working 
groups to prepare certain themes for special sessions at the 
WGC, and the possibility of organizing seminars within 
Europe to discuss individual themes is being considered. 
Themes already suggested are: injection into sandstone 
aquifers, law on geothermal exploitation, marketing of 
geothermal resources, and the history of geothermal devel
opment. Please forward additional ideas to the Secretary of 
the European Forum, Florence Jaudin. Possible themes 
will be discussed at the Forum meeting in Zakopane, 
Poland, 17-18 September 1993. The final selection of 
themes will, of course, be made in close co-operation with 
the Technical Committee of WGC'95. By this method, it 
is hoped that wide enthusiasm can be generated amongst the 
IGA membership for high-quality sessions on certain im
portant topics. Similarly, it is hoped that the presentation of 
data from different countries can be standardized. This is 
particular! y important in situations where several countries 
are pumping thermal water from aquifers in the same 
sedimentary basin. 

Extension of the Atlas of Geothermal Resources to Eastern 
Europe 

The Atlas of Geothermal Resources in the European 
Community, Austria and Switzerland was published by the 
Commission of the European Communities (CEC) in 1988, 
edited by Ralph Haenel of the Geological Survey of Lower 
Saxony, Germany, and Erika Staroste of the Commission of 
the European Community (CEC). Extension of the Atlas 
into Eastern Europe was discussed at the International 
Seminar on Geothermal Energy at Oradea, Romania, in 
December 1992 (see IGA NEWS No. II). Subsequently, 
the CEC invited a group to a planning meeting in Brussels 
on 30 March 1993. Erika Staroste, who chaired the Brus
sels meeting, announced that CEC has made a decision to 
go ahead with the extension of the Atlas to cover former 
East Germany, Czechia, Slovakia, Poland, Hungary, Ro
mania, and Bulgaria. The Brussels meeting was attended 
by Erika Staroste and John Garnish of the CEC, Ralph 

Haenel (Germany), Zdenek Kukal (Czechia), Ondrej Franko 
(Slovakia), Maria Gladysz and Julian Sokolowski (Po
land), Miklos Arpasi (Hungary), Dumitru Panu (Romania), 
Andy Green (UK), and Ingvar Birgir Fridleifsson (Iceland) 
representing the European Branch of the IGA. 

Inclusion of Regional Branches in IGA' s Bylaws 

The Bylaws ofiGA have been under revision for over 
a year. A draft of the revised Bylaws was discussed 
thoroughly at the January I 993 IGA BoD meeting in 
Berkeley (California, USA), and recommendations for 
amendments were forwarded to the ad hoc Bylaws Com
mittee. The IGA will hopefully have new Bylaws before 
the end of 1993. 

The Forum of the European Branch at its meeting in 
Oradea (Romania) in December 1992 recommended that 
regional branches be included in the Bylaws of the IGA. 
One of the January 1993 recommendations of the IGA BoD 
to the ad hoc Bylaws Committee was that this committee 
include provisions for regional branches in the revision of 
the IGA Bylaws. The essence of the recommended article 
on the regional branches is as follows: 

"Each regional branch shall have at least 50 
individual IGA members from at least 2 neigh
boring countries. However, all IGA members 
are automatically members of the regional branch 
regardless of the country of residence. The 
functions of each regional branch are to further 
the goals of the IGA in the region concerned." 

Although to date, a regional branch has been formed 
only in Europe, it is foreseen that new ones may in the future 
decentralize the activity of the IGAand thus involve a much 
larger proportion of its membership in activities under the 
auspices of the !GA. 

EUROPE 

(collected by Florence Jaudin, BRGM, with the support 
of ADEME, the French Environmental and Energy 
Management Agency) 

Slovakia 
Geothermal Data from Carpathian Intermontane 
Depressions 

----Ondrej Franko, Dionyz Stur Institute of Geology 

In 1981-1991, seven geothermal wells I ,601-2,502 m 
deep were drilled in four structural depressions in the 
Carpathians of northern Slovakia (see Figure 1). Aquifer 
lithology consists of Triassic dolomites and limestones. 
Six of the wells had positive results. 

Whether results are positive or negative depends on 
the presence of nappes in depressions, their pre-Tertiary 
erosion level and post-Tertiary tectonic position, and their 
disturbance by Tertiary faults. According to existing data, 
this area was subjected to an inversion of tectonic-morpho
logical structures in the pre-Tertiary basement. The pre
Tertiary elevations, which experienced intensive denuda-
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tion, are now depressions, and the pre-Tertiary depressions 
are now elevations. 

Owing to these factors, the geologic situation exposed 
in the present mountain ranges can not be extrapolated 
directly to the adjacent intermontane depressions, One 
might or might not find geothermal waters when drilling in 
the Triassic carbonates of upper, middle, and lower nappes, 
even when drilling in Triassic units enveloping crystalline 
complexes, This was shown by the seven wells drilled, 
Some of the them reached the lower nappe instead of the 
expected middle one, and one well (the unproductive one) 
entered from the Tertiary through marly limestones of the 
envelope unit directly into the Permian and into crystalline 
complexes, 

Heat flow values range from 63,8-76,9 mWfm2; in 
one instance, the value was44 mW/m2 Geothermal gradi
ents range from 29,8-31 ,9'C/km; in one case, a gradient of 
17,8°C/km was calculated, 

Five of the productive wells have artesian production 
systems, and the sixth has a pumped production system, 
Five of the wells have flow rates of20-41 Lis, and the sixth 
well reaches 100 L/s, Pressure drawdown of the five 
artesian wells ranges from 0,967-L349 MPa; pressure 
drawdown for the pumped well reaches (),298 MPa, The 
coefficient of transmissivity ranges from LOx I o-3 to 
L2xi0-4 m2/s, Water temperature in the artesian wells is 
56°-62°C; in the pumped well it is only 43,S'C The total 
dissolved solids are I ,25-4,72 g/L, and the waters are the 
Ca-Mg-HC03-S04 type, The gas is predominantly C02, 
the gas/water volumetric ratio is 0,723-L975, and the 
bubble point occurs at 162-310 m, 

l
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Figure 1, Location of the seven geothermal wells 

Two of the wells are used for fish-farming, bathing, 
and swimming, and another is used only for bathing. In the 
future, additional wells will be utilized for district heating, 
in addition to fish-farming, bathing, and swimming. 

Slovgeoterm 

--]uraj Franko, Slovgeoterm 

On 24 September 1992, the joint venture Slovgeoterm 
was established in Bratislava. The main shareholders are 
the Slovak gas company Bratislava and the consulting 
group Virkir-Orkint Ltd. from Reykjavik, Iceland. Their 
activities are mainly directed at improving the complete 
utilization of geothermal energy in Slovakia. That means 
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conducting a marketing and feasibility study and using it to 
estimate the extent and effectiveness of geothermal energy 
utilization in specific localities. 

Subsequently, Slovgeotcrm will secure the financing, 
execute turn-key projects, and carry out maintenance and 
monitoring. The business plan for 1992-1994 includes 
starting reinjection in October 1992 at Podhajska to im
prove the utilization of 80°C, 40 Lis geothermal water for 
recreation facilities, greenhouses, and space heating. The 
next investment action is to build the geothermal station in 
Galanta, utilizing two wells that yield 50 Lis of70°C water. 
This water will be used for heating I ,300 apartments and the 
town hospital, including shopping centers and community
service buildings. The waste thermal water will then be 
utilized with heat pumps for greenhouses and recreation 
facilities. In the near future Slovgeoterm plans to extend its 
activities to all of Slovakia. 

Poland 
Experimental Geothermal Plant "Banska-Bialy 
Dunajec" is opened 

--Ondrej Franko, Dionyz Sttir Institute of Geology 

Poland's first experimental geothermal unit (see lGA 
NEWS No. II, p. 7) began operation on 10 January 1993. 
The unit's heat-supply technology is based on the utiliza
tion of a geothermal doublet The aquifer can produce 
about 60 Lis of 86°C water without employing any pumps. 
Cooled water at ,;30°C is injected into the production 
aquifer. Such technology is obviously more expensive than 
discarding the waste water, but is environmentally harm
less. It also prevents pressure decline during long-term 
production. Test characteristics of the two wells arc: 

Production well Banska !G-1 
total depth- 5,261 m 
production zone- 2,560-2,656 m 
free discharge- 22 Lis 
wellhead pressure- 26 bar 
wellhead temperature- 72°C; 86°C in aquifer 
tubing- 6 5;s in 

Reinjection well Bialy Dunajec PAN-I 
total depth - 2,394 m 
injection zone- 2,113-2,394 m 
free discharge- 60 Lis 
wellhead pressure- 24 bar 
wellhead temperature - 84 oc; 86°C in aquifer 
tubing- 6 5f8 in 

The geothermal plant's heat-exchange unit is com
prised of a Lakos Separator, circulation pumps, and two 
A! fa Laval plate-heat exchangers, each with a capacity of 
11 Lis. The plant also includes an experimental greenhouse 
with an !8xl2-m modified heating system and a 3x9-m 
dryer placed in cascade. In addition to these features, 
engineers are in the course of designing an experimental 
district-heating system that will service 200 dwellings. 

• 

• 

Geophvsical Research Letters -(In English)- American Geo
physical Union, 2000 Florida Avenue, N.W., Washington, D.C. 
20009, USA; Tel: USA +202 +4626900; F ax:USA +202 + 3280566. 
Vol. 19, no, 16, 1992 
-S,NAGIHARA et al.: High heat flow anomalies over salt struc
tures on the Texas continental slope, Gulf of Mexico, (1687-
1690). 
Vol.l9, no, 20, 1992 
-M.Q.WJONES: Heat !low anomaly in Lesotho: implications 
for the southern boundary of the Kaapvaal craton. (2031-2034 ), 

Geotermia - (In Spanish) - Comisi6n Federal de Electricidad, 
Apartado Postal 31-C, Morelia, 58290 Mich., Mexico; teL: 
Mexico+451 +48050; Fax: Mexico+451 +44735; Tlx PGTEME.-
69623 Editor: M.C.Suarez A. 
Vol. 8, no, 3, 1992 
-RCATALDI etal.: Lageotermiaen el periodoprecolombinoen 
las areas Mediterninea y Mesoamericana. Chapters 3&4. (251-
303). 
-G.H. GARCIA E.: Generalidades sobre termometria y un ejemplo: 
la explicaci6n fisica de criterios geo16gicos de exploraci6n 
geotermica. (303-330), 
-J.F.ARELLANO G. et al.: Estado actual de la exploraci6n 
geoterrnica en Laguna, Salada, B,C (331-356). 
-S.SANTOYO-GUTIERREZ et aL: Comportamiento reol6gico 
de los tluidos de perforaci6n base-agua a temperatura alta, (357-
371), 
-J.C.VIAGG!ANO G.: El pozo desviado LY-2A (Las Tres 
Virgenes, B.C.S.: Petrologia e interpretacion, (373-394). 
Geothermal Hot Line- (In Enxlish)- Dept. of Conservation, 
Division of Oil, Gas. and Geothermal Resources, 801 K Street, 
20th Floor Sacramento, CA 951!14-3530, USA. Editor: 
S.F.HodRson; Tei.USA+916+323178R; Fax: USA+ 
916+3230424. 
Vol, 21, no, I, 1992 
-EDITORIAL OFFICE: California/ Other western States/World
wide/Development/Technology transfer/California wells.( 1--67). 
Geothermal Resources Council Bulletin -(In English)- GRC, 
P.O.Box 1350, Davis, California 95617-1350, USA: Tel: 
USA+916+ 7582360; Fax: USA+916+75821!39; Tlx 882410. 
Editor: D.N.Anderson. 
VoL 21, no, 11, 1992 
-C.A.ESCOBAR B. et aL: Agua Shuca hydrothermal eruption. 
(361-373), 
VoL 22, no, 1, 1993 
-R.B.KOSTANT: Geothermal law-the last and next 23 years. 
(4-15), 
-A.CAICEDO et al.: Zunillandslidc. ( 16-21 ). 
VoL 22, no. 2, 1993 
-M.HANANO et aL: A quarter century of geothermal power 
production at Matsukawa, Japan: (32-47). 

Geothermics - (In English) - Pergamon Press, Oxford, UK 
Editor: £.Barbier, International Institute for Geothermal Re
search, Piazza Solferi no 2, 5612 6 Pis a, Italy; Tel. Italy+ 50+46069; 
Fax: Italy+ 50+ 47055; TLr 502020 IRGCNR /. 
VoL 21, no. 5/6, 1992 
-B.LINDAL: Review of industrial applications of geothermal 
energy and future considerations. (591--604). 
-G.CULVER: Industrial applications research and current indus
trial applications of geothermal energy in the United States. 
(605-616), 
-V.LKONONOV: Utilization of geothermal energy in Russia. 
(617-622), 
-G.ALLEGRINI et aL: Industrial uses of geothermal tluids at 
Larderello. (623--630). 
-A.LEIFSSON: Industrial use of the high-temperature geother
mal field at Theistareykir, Iceland. (631-640). 
-R.T.HARPER et al.: Towards the efficient utilization of geother
mal resources. (641-652). 
-FJAUDJN et al.: A brief review of some of the work done by the 
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Institute Mixte de Recherches Geothermiques (!MRG) at BRGM. 
(653--664), 
-HJONASSON et al.: Potential use of geothermal steam in 
industrial processes. Results of lceTec studies. (665--672). 
-V.KJONSSON et aL: The feasibility of using geothermal en
ergy in hydrogen production. (673-6~2). 
-B.LINDAL: The effect of silica in washing with geothermal 
water, Iceland. (683-688). 
-A.CCARTER et al.: Industrial use of geothermal energy at the 
Tasman Pulp & Paper Co. Ltds Mill, Kawerau, New Zealand. 
(689-700), 
-F.SIGURDSSON: Kisilidjan hf-a unique diatomite plant (70 1-
708). 
-K.POPOVSKI et al.: Geothermal rice drying unit in Kotchany, 
Macedonia. (709-716). 
-S,V.HALLSSON: Drying of seaweeds by geothermal heat in 
Iceland. (717-732). 
-N.C. VASQUEZ et al.: Industrial uses of geothermal energy: a 
framework for application in a developing country. (733-744). 
-S.ARASON et al.: Utilization of geothermal energy for drying 
fish products. (745-758). 
-S.MERCADO et al.: Potash extraction from Cerro Prieto geo
thermal brine. (759-764). 
-LKRISTJANSSON: Commercial production of salt from geo
thermal brine at Reykjanes, Iceland. (765-772). 
-W.P.C.DUYVESTEYN: Recovery of base metals from geo
thermal brines. (773-800). 
-Ll-ZHONG YANG et al.: A study of hot brine and its compre
hensive utilization for salt chemical industry in Sichuan Basin, 
P.R.China. (801-810). 
-A.V ALFELLS: General strategy for adajJtation of industrial 
processes _to the use of geothermal steam. (811-822). 
-V.STEFANSSON: Success in geothermal development (823-
X34). 
-CBALLZUS eta\.: Design of geothermal steam supply systems 
in Iceland. (835-846). 
-RPLA VlTAet al.: Industrial prospects fort he Sacuieni geother-
mal area in Bihor County, Rumania. (847-~54). , 
-D.LENOIR: Geothermal exploitation of the Dogger in the Paris 
Basin: maintenance, renewal and reliability of the geothermal 
loop. (855-860). 
-LRYBACH et al.: Borehole heat exchangers: longterm opera
tional characteristics of a decentral geothermal heating system. 
(861-868), 
-H.ARMANNSSON et aL: Geothermal environmental impact 
(869-880), 
-N.KOUTROUPIS: Update of geothermal energy development 
in Greece. (881-890). 
-E.T.PREMUZIC et a\.: Developments in geothermal waste 
treatment biotechnology. (891-900). 
-S.THORHALLSSON et al.: What is geothermal steam worth? 
(901-916), 
-B.LINDAL et al.: Factors influencing the siting of industrial 
plants using geothermal steam in Iceland. (9 I 7-926), 
-M.PIVIN: Franch low enthalpy geothermal energy, assessment 
of 10 years of operation. (927-938). 
-J.E.MOCK et al.: U.S. Department of Energy support of growth 
in industrial use of geothermal energy, (939-946). 
-KP.LOUWRIER et aL: The R&D programme on geothermal 
energy of the Commission of the European Communities: results 
and future. (947-958). 
-V.LUDYIKSSON: Strategic aspects of exploiting geothermal 
energy for industrial purposes. (959-970). 
-GJNGV ARSSON et al.: Framework for foreign investment in 
Iceland. (971-984 ), 
-WANG Ll ct al.: The past, the present and the future utilization 
of geothermal energy in Xiong County, Hebei Province, Peoples 
Republic of China. (985-990). 
-LA. THAIN: Impact of the Resource Management Act on future 
geothermal development in New Zealand. (991-1000). 
-LB.FRIDLEIFSSON: Training in industrial uses of geothermal 
energy. (1001-1110). 
journal ofAfriL'an Earth Sciences- (In English) -Pergamon 
Press. Oxford, UK. Editor: C.A.Koghe, Rock View International, 

Jan/Mar 1993 



12 

the Geothermal Institute, University of Auckland, Private 
Bag, Auckland, New Zealand, Fax: 64-9-373-7346, e-mail: 
thermal@aukuni.ac.nz. 

26th General Assembly of the International Association 
of Seismology and Physics of the Earth's Interior 
(IASPEI), Wellington, New Zealand, 10-24January 1994. 

IASPEI/IHFC Symposium: Geothermal Aspects 
of Lower Crustal Structure, Petrology and Rheology. 
Convenors: Vladimir Cermak, Geophysical Institute, 
Czech Acad. Sci., Praha 141-31 Czech Republic, Tel: 
42-2-76-4539, Fax: 42-2-761549; D.M. Fountain, Dept. 
of Geology and Geophysics, Univ. ofWyoming, Laramie, 
Wyoming 82071, USA, Tel: 1-307-766-2892, Fax: 1-
307-766-6679; Rick Allis, DSIR Geology and 
Geophysics, P.O. Box 30368, Lower Hutt, New Zealand, 
Tel: 64-4-569-9059, Fax: 64-4-569-5016. 

IHFC Workshop: Heat Flow and Hydrothermal 
Circulation. Convenors: Ladislaus Rybach, lnstitut fi.ir 
Geophysik, ETH Hi:inggerberg, 8093 ZUrich. 
Switzerland. Tel: 41-1-377-2656, Fax: 41-1-371-2556; 
D.S. Chapman, Dept. of Geology and Geophysics, Univ. 
of Utah, Salt Lake City, Utah 84112, USA, Tel: 1-801-
581-6820, Fax: 1-801-581-5560. 

Geothermics 94 in Europe-From Research to 
Development, Orleans, France, 08--09 February 1994. A 
symposium on the state-of-the-art of geothermal resource 
exploitation in Europe. Abstracts due 10 May 1993 to 
Florence Jaudin, Symposium Secretariat, BRGM-IMRG, 
B.P. 6009,45060 Orleans cedex 02, France, Tel: 33-38-64-
31-61, Fax: 33-38-64-39-80. 

7th International Symposium on the Observation of the 
Continental Crust through Drilling, Santa Fe, New 
Mexico, USA, 25-30 April 1994. Contact: Earl Hoskins, 
DOSECC, College of Geosciences & Maritime Studies, 
Texas A&M University, College Station, TX 77843-3148. 
USA, Tel: 1-409-845-3651, Fax: 1-409-845-0056. e-mail: 
hoskins@pluto.tamu.edu. 

Pan-American Current Research on Fluid Inclusions 
(PACROFI V), Cuemavaca, Morelos, Mexico, 19-21 
May 1994. Abstract deadline 14 February 1994. registration 
deadline 01 April 1994. Contact Georgina Izquierdo M., 
Departamento de Geotermia, liE, Apdo. Postal 475, 
Cuernavaca62000, Morelos, Mexico. Tel: 52-73- 183811 
ext. 7321, Fax: 52-73-182-526 or 52-73-189-854. 

World Geothermal Congress, 18-31 May 1995, Florence, 
Italy. Convenor: International Geothermal Association; 
Co-convenor: Geothermal Resources Council; Main 
Sponsor: ENEL. Contact IGA Secretariat, LBL 50-C, 
#106-108, One Cyclotron Road, Berkeley CA 94720, Tel: 
1-510-486-4584, Fax: 1-510-486-4889, e-mail: 
igasec@ I bl.gov. 
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GEOTHERMAL LITERATURE 

----Enrico Barbier, lnstituto lnternazionale perle 
Ricerche Geotermiche, Italy; supplemented by 
Patrick Muffler, U.S. Geological Survey, U.S.A. 

Journals 
In preparins; the following literature citations, 74 journals were 
scanned (list in /GA NEWS No.I/ ,p./2 ,plus Zapadne Kmpaty). 
Twenty-three journals contained titles of geothermal interest. 
Ninety-one titles of geothermal papers are listed. 

Acta Geophysica Sinica -(In Chinese, contents and abstracts in 
Enxlish)- BeUing, China. 
Vol. 35, no. 4, 1992 
-HUANG SHAO-PENG: Variations of heat flow and crustal 
thickness in the continental area of China. (450-457). 
Vol. 35, no. 6, 1992 
-WEI DONG-PING et al.: Calculation of heat flow from meteo
rological data. (739-746). 
Earth and Planetary Science Letters- (In English) -Elsevier 
Science Publishers, Amsterdam, The Netherland.\·. Editor(s): 
FBegemann, Max-Planck-lnstitut fur Chemie, Postfach 3060, 
D-6500 Mainz, Germany; Tel.: Germany+6131 +305245; Fax: 
Germany+6131 + 305483: Tlx: 4187674. 
Vol. 113, no. 4, 1992 
-W.F.GIGGENBACH: Isotopic shifts in waters from geothermal 
and volcanic systems along convergent plate boundaries and their 
origin. (495-510). 
Energy Sources- (In Enr::lish)- Ta_vlorand Fram·is, London. UK. 
Editor: G.A.Mansoori, Thermodvnamic Research Lab., Chemi
cal Engineering Bldg., Uni•·ersity of Illinois, 810 S. Clinton St .. 
Chicogo,IL 60607, USA. . 
Vol. 15, no. 1, 1993 
-K.D!MITROV et al.: Geothermal energy resources and their use 
in Yugoslavia. (117-124). 
Geochimica et Cosmochimica Acta- (In En!ilish)- Pergamon 
Press, Oxford, UK. Exec. Editor: G.Faure, 020 Pressey Hall, 
1070 Carmack Road. Ohio Stole University, Columhus, OH 
43210, USA. 
Vol. 56, no. 4, 1992 
-Z.DUAN et al.: The prediction of methane solubility in natural 
waters to high ionic strength from 0 to 250°C and from 0 to 1600 
bar. (1451-1460). 
Vol. 56, no. 9, 1992 
-G.M.DIPPLE et al.: Fluid flow and stable isotopic alteration in 
rocks at elevated temperatures with applications to metamor
phism. (3539-3550). 
Vol. 56, no. 12, 1992 
-R.J.POREDA et al.: Helium isotom:s in Icelandic geothermal 
systems: I. 3He, gas chemistry. and 1JC relations. (4221-4229). 
-R.J.POREDA eta!.: Helium isotopes in Icelandic geothermal 
systems: II. Helium-heat relationships. (4229-4236). 
-C.J.EASTOE et a!.: Stable chlorine isotopes in hydrothermal 
processes. (4247-4256). 
Vol. 57 no. 1, 1993 
-J.M.SIMONSON: Liquid-vapor partitioning of HCI (aq) to 
350°C. (l-8). 

Geo-Heat Center Quarterly Bulletin- (In English) - Geo-Heat 
Center. Oregon Institute ofTechnology, Klamoth Falls, Oregon, 
USA. Editors: P.J.Lienau and J.W.Lund. Tel: 
USA+503+8851750: Fax: USA+503+8851754. 
Vol. 14, no. 3, 1992 
-P.J.LEINAU et al.: Significant events in the development of 
geothermal direct use in the United States. (l-8). 

w 

Bulgaria 
Geothermal Energy Application in Bulgaria 

---Klara Bojadgieva, Geology and Geophysics Co. 

Energy supply in Bulgaria is based mainly on domes
tic nuclear energy and hydropower. The main imports are 
fossil solid and liquid fuels. The development of alternative 
domestic energy (solar, geothermal, wind, biogasandchemi
cal) has received considerable attention in recent years. 
Bulgaria has a long tradition in the exploitation of thermal 
waters. The country has abundant low-enthalpy thermal 
energy, with thermal water temperatures ranging from 30°-
100°C. 

At present, geothermal energy is used directly in 
greenhouse heating (20 ha) to produce vegetables and 
flowers, in aquaculture (1 ha), in space heating (spas. 
hotels, and public buildings, some using heat pumps). 
Thermal energy is also used for bathing and swimming, for 
drying of tobacco and grains, and for fish-farming. The 
total installed capacity in Bulgaria amounts to 30 MWt. 

The present development of geothermal resources is 
difficult owing to the following reasons: (I) the lack of state 
funds for geothermal projects; (2) the orientation of private 
investor's interest mainly towards the industry that bottles 
thermal waters, which are clean, potable and, in some cases, 
therapeutic; (3) the still unsolved problem of land owner
ship, which is the reason that many greenhouses have 
stopped their activity. 

Recently the first stage of the law for waters and the 
subsurface has been completed. Forthe first time, geother
mal resources have been treated separately from other 
resources. It is expected this proposed law will be submit
ted to Parliament for discussions and approval in mid- I 993. 

Switzerland 
Geothermoval 

----CRSFA, in "Geothermie CH" 

In the past few years, Switzerland has started several 
R&D programs on low-enthalpy geothermal energy within 
its borders. 

The Geothermoval program, which began in 1988, is 
an integrated project for the evaluation and development of 
geothermal resources in the southwestern canton ofValais. 
Geothermal energy is seen as a potential replacement 
energy source, in particular for heating buildings and sup
plying domestic hot water. This program is carried out by 
the Center of Fundamental and Applied Scientific Research 
(CRSFA) at Sion, with the scientific and financial collabo
ration of several federal and cantonal institutions. 

The reconnaissance phase was completed in early 
1992, and an evaluation of the geothermal potential was 
made for a dozen sites. The resulting figures for all thermal 
springs are: a total flow rate of 1,500 m3fh and a total heat 
potential of 65 MWt. The second phase of the program 
plans for the drilling of three deep boreholes designated for 
the heating of buildings. The first of these will start during 
1993. 
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Additional Swiss Research and Development 

-H. Fehr, in "Geothermie CH" 

The other R&D programs in Switzerland concern the 
operations in: 

Riehen, where the construction of a geothermal heating 
plant is underway, which should come on line for the 
winter of 1993-94; 
Bassersdorf, where a drill hole was started in late 1992; 
Weggis, where another drill hole was started in late 
1992; 
Geneva, where drilling of the first hole for a geothermal 
doublet should commence in 1993. 

Italy 
Update of Geothermal Development in Italy 

----Gian Mauro Cameli, ENEL 

By the end of 1992, the Italian situation for geothermal 
generation of electricity was characterized by the following 
data: 

The installed capacity was 637.3 MWe, of which 
65.7 MWe represented reserve capacity. 
The maximum estimated electrical capacity that can be 
produced continuously by the geothermal fields is 
490MWe. 
Electrical production in 1992 was 3,458 GWh. 

As regards direct uses of geothermal energy, the total 
energy saving in 1992 was 124,000 tonnes of petroleum 
equivalent, 82,000 of which was used in balneology, and 
the remaining in district heating, agriculture and industry. 

The forecasts for 1995 are 851.3 MWe of installed 
capacity and 4,300 GWh of electrical production. By the 
end of the century, production should range between 5,500--
6,300 GWh of electricity, whereas the installed capacity 
will range between 908-1 ,048 MWe. 

France 
Geothermal Exploitation of Argillaceous 
Sandstone Reservoirs 

-],F. Vernoux, Institut Mixte de Recherches 
Geothermiques 

The geothermal exploitation of argillaceous sand
stone reservoirs is still marginal, mainly because of reinjec
tion problems, whereas the potential of these reservoirs is 
very important in Europe. 

Many operations presented a dissymetric behavior of 
the reservoir for a given injection rate (about 50 m3fh). 
This behavior is characterized by a pressure increase at 
constant flow rate. A recent reinjection test in Hungary 
confirmed this behavior. 

In France, we also encountered difficulties with rein
jection of geothermal brines in argillaceous sandstones. A 
research program was carried out between 1985 and 1988 
to investigate factors limiting injectivity and conditions for 
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perennial exploitation. Specific quality recommendations 
for injection water in that type of reservoir were proposed. 

A new program started in 1992 in order to have a better 
understanding of the mechanisms and phenomena occur
ring during reinjection of cooled water and the factors 
controlling the movement of formation fines in porous 
media and their redeposition. The main expected result is 
a complete and economic exploitation system for argilla
ceous sandstone reservoirs. These studies are carried out in 
collaboration with TNO (Netherlands) and Geothermie 
Neubrandenbourg GmbH (Germany) with financial sup
port of EEC DG-XII. This program will focus on three 
points using experimental techniques: 

the external particles generated in the injection circuit; 
the release of particles in the porous matrix by hydrody
namic forces; 
the temperature effect. 

The first results, correlated with mineralogical and 
geochemical studies, show that mechanical processes seem 
to govern the permeability impairment. 

The design and development of a model which simu
lates the plugging of porous medium will enable the detec
tion of prevailing mechanisms. 

Portugal 
Geothermal Projects in Portugal 

-Acavaco S.A. 

The Portuguese Air Force and Acavaco have com
pleted, with the support of the valoren program, a geother
mal project at the Air Force Hospital in Lumiar, virtually in 
the heart of Lisbon. The achievement leaves no doubt as to 
the real potentialities of geothermal energy on the Portu
guese mainland. The project has multiple aims: the 
geothermal fluid-water at 50°C, supplied by a I ,500-m 
well, is used for the supply of hot water and for space 
heating, whereas any surplus is transformed into drinking 
water. Total savings lead to an estimated pay-back time of 
five years. A computerized system will monitor the opera
tion. 

On the Portuguese mainland, in the light of present day 
technology, applications can be envisaged in many fields: 
domestic and urban heating, horticulture, and aquaculture, 
as well as certain industrial uses. 

WESTERN PACIFIC 

Indonesia 
Indonesian Geothermal Energy Resources 
Development Program 

-Vincent Radja, Perusahaan Listrik Negara 

The present geothermal plant capacity in Indonesia is 
144.75 MWe. In the current Development Plan, the Gov
ernment of Indonesia intends to add 220 MWe in Java and 
20 MWe in North Sulawesi, giving a minimum total in
stalled capacity of 384.75 MWe by the year 2000. 

/::atPVIS ~ 
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Past Development 
The first geothermal development in Indonesia oc

curred at Kamojang (see map in !GA NEWS No. 9). This 
plant now has an installed capacity of 140.25 MWe, includ
ing a 30-MWe unit, two 55-MWe units, and a monoblok 
unit of0.25 MWe. Other presently active generating units 
in Indonesia include a2-MWe binary unit at Dieng in north
central Java and a 2.5-MWe binary unit at Lahendong in 
North Sulawesi. 

Present Development 
Three major developments are presently under way in 

Java. Two 55-MWe geothermal units are due to begin 
commercial operation in 1993/1994 at Gunung Salak, 
-80 km south of Jakarta in Java. The steam field is being 
developed by Unocal Geothermal of Indonesia in associa
tion with Pertamina, and the power plant is being con
structed for PLN by Ansaldo of Italy. 

One 55-MWe unit is scheduled for commissioning in 
1995/1996 at Darajat, 50 km SE of Bandung in West Java 
and very close to the Kamojang field. The Darajat steam 
field is being developed by Amoseas Indonesia in associa
tion with Pertamina, with PLN being responsible for the 
power plant. 

Future Developments 
A plan to develop 55 MWe of geothermal electricity 

from the Dieng field by 1995/1996 is presently in place. 
Dieng is located in north-central Java -250 km east of 
Kamojang and Darajat. The steam field is being developed 
by Pertamina, which has drilled 23 wells to date. 

In addition, two geothermal developments are under 
way in the Lahendong field, -30 km south ofManado City, 
the capital of north Sulawesi. Just recently, a 2.5-MWe 
binary plant was constructed by a French concern. A 
conventional 20-MWe geothermal plant is planned for the 
same field starting in 1993. 

A program of rural electrification using geothermal 
energy is underway on the island of Flores, where a 3-MWe 
plant is presently under investigation at Ulumbo. This 
development is being jointly funded by the New Zealand 
and Indonesian governments, and the present development 
work is being carried out by the New Zealand company, 
GENZL. 

Additional developments are planned for several In
donesian geothermal fields. A further 55-MWe addition is 
planned for the Kamojang field, and exploration drilling by 
Pertamina is attempting to prove sufficient steam for yet 
another unit. Additional55-MWe units are being consid
ered for both Gunung Salak and Darajat. Investigations at 
Kerinci in Sumatra, financed by the Japanese government, 
have been reviewing the possibility of installing up to 
5 MWe of geothermal generation. Sarulla in north Sumatra 
is under investigation by Unocal of Indonesia for future 
development of 330 MWe. Developments are also planned 
for Bali and other eastern Indonesian islands. 

Private developments are planned for Wayang Windu 
(110 MWe), and Patuha (55 MWe), both located close to 
the Kamojang/Darajat complex in Java. These fieldsand 
Sarulla may be exploited under the authority of recent 
legislation allowing private commercial electricity devel
opment in Indo-nesia. 

,_ 
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- -11'0,,J;;-:,' ,"J#NIIRII¥ - -· New Power Plant at Nevada's Rye Patch 
Reservoir 

-John Lund, Oregon Institute of Technology 

On 24 December 1992, construction of a 12.5-MWe 
geothermal plant began near Rye Patch Reservoir in north
western Nevada. The facility, owned and operated by OESI 
Power Corporation, will be a binary system using pentane 
as the secondary fluid. The plant is scheduled to be fully 
operational by the end ofJune 1993. Electricity will be sold 
to Sierra Pacific Power Company. There will be five 
production wells, each about I ,000 m deep, and three 
injection wells. (from the GRC Bulletin) 

Controlling Discharge from a Geothermal 
Research Well in Yellowstone National Park 

-Robert Fournier, U.S. Geological Survey 

In November 1992, the valve at the top of a U.S. 
Geological Survey (USGS) research well in Yellowstone 
National Park parted from the casing as a result of corro
sion. This allowed uncontrolled venting of superheated 
water and steam from the well at an estimated rate of 
approximately 1.6-3.2 L/s. This rate of discharge was 
extremely unlikely to affect the behavior of the major hot 
springs and geysers in Upper Geyser Basin, about 2.4-3.2 
km to the southeast, but could eventually cause nearby hot 
springs and geysers at Biscuit Basin to stop flowing. There 
was urgency to carry out remedial actions before winter 
snow storms closed the access road until the spring thaw. 
Close coordination and cooperation between the USGS and 
the National Park Service, and the services of Tonto Drill
ing Services, a contractor experienced in slim hole drilling 
into hydrothermal systems, permitted a rapid and success
ful response to this situation. A flow-diverter assembly was 
designed, fabricated and installed on the well within sixteen 
days, which allowed drill rods to be safely stripped into the 
well through an annular blow-out preventer. Once this was 
accomplished, it was a relatively routine matter to set a 
packer in the casing and cement the well shut permanently. 
The entire operation was completed in 18 days at a total cost 
of$47,066, which was about $5,000 less than anticipated. 

UPCOMING EVENTS 

18th General Assembly of the European Geophysical 
Society, Wiesbaden, Germany, 03--{)7 May 1993. 

Symposium: Vertical Variation of Heat Flow 
Density in the Continental Crust. Convenors: LT. 
Kukkonon, Dept. of Geophysics, Geological Survey of 
Finland, 02150 Espoo, Finland, Tel: 358-0-4693-2270, 
Fax: 358-0-462-205; Vladimir Cermak, Geophysical 
Institute, Czech Acad. Sci., Praha 141-31 Czech Republic, 
Tel: 42-2-76-4539, Fax: 42-2-761549. 

Workshop on Injection of Geothermal Fluids, Mexicali, 
B.C., Mexico, 18-20 May 1993. Contact: Grace Mata, 
GRC, P.O. Box 1350, Davis CA 95617-1350, USA, Tel: 1-
916-738-2360, Fax: 1-916-758-2839, Telex: 882410. 
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International Course on Geothermal Energy, 
Technology, and Ecology, Bansko, Bulgaria, 30 May--D6 
June 1993. Contact: Konstantin Dimitrov, Faculty of 

. Mechanical Engineering, N aselba "Karpos II", 91000 
~ Skopje, Former Yugoslav Republic ofMacedonia. Tel: 38-
, 91-363-566, Fax: 38-91-362-298 or 38-91-237-701. 

: International Symposium on Geothermal Energy, St. 
·Petersburg, Russia, 21-27 June 1993. Contacts: N.M . 

Proskuryakov, St. Petersburg Mining Institute, Dom 2, 21 
Liniya, 199026 St. Petersburg, Russia, Tel: 7-213-6137 or 
7-218-8605; Fax: 7-213-2613; Tlx. 121494 LGIP SU; Paul 
Kruger, Civil Engineering Dept., Stanford University, 
Stanford CA, 94305 USA, Fax: 1-415-725-8662, Telex: 
372871 STNFRD-STNU. 

International Seminar on Environmental Protection by 
the Use of Geothermal Energy, Zakopane, Poland, 14 
September 1993. Sponsored by the European Branch of 
IGA and by the Polish Geothermal Association. Followed 
on 17 and 18 September by a meeting of the Forum of the 
European Branch of IGA. Contacts: Julian Sokolowski, 
Polish Acad. Sci., ul. J. Wybickiego 7, 31-261 Krakow, 
Poland, Tel: 48-12-362-435, Fax: 48-12-363-524; Florence 
Jaudin, BRGM-IMRG, B.P. 6009, 45060 Orleans cedex 
02, France, Tel: 33-38-64-31-61, Fax: 33-38-64-39-80. 

21st Annual Meeting of the Geothermal Resources 
Council, San Francisco, CA, USA, 04-06 October 1993. 
Draft papers should have been received by 07 April 1993; 
final manuscripts are due by 28 May 1993. Contact: Grace 
Mata, GRC, P.O. Box 1350, Davis CA 95617-1350, USA, 
Tel: l-916-738-2360,Fax: 1-916-758-2839, Telex: 882410. 

First National Technical Congress of the Mexican 
Geothermal Association, Mexicali, B.C., Mexico, 08--{)9 
October 1993. One-page abstract due 16 July 1993, to 
MGA Secretary Ranulfo Gutierrez, liE, Dante 36-6, 15590 
Mexico, D. F. Tel: 52-5-11-7938, Fax: 52-5-25-2172. 

Symposium on New Developments in Geothermal 
Measurements in Boreholes, Potsdam, Germany, 18-23 
October 1993. Convenor: Eckart Hurtig, 
GeoForschungsZentrum Potsdam, Tel: 49+331+310-347, 
Fax: 49+331+310-610 

11th IGA Board of Directors' Meeting and Annual 
General Meeting, Auckland, New Zealand, 08-09 
November 1993. Contact IGA Secretariat, LBL 50-C, 
#106-108, One Cyclotron Road, Berkeley CA 94720, Tel: 
1-510-486-4584, Fax: 1-510-486-4889, e-mail: 
igasec@ lbl.gov. 

15th New Zealand Geothermal Workshop, Auckland, 
New Zealand, 10--12 November 1993. Theme: Long term 
use of geothermal resources: Problems and Solutions. 
Prospective authors should submit a title by 01 August to 
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that encourages the export of U.S. technologies that sub
stantially reduce environmental pollutants, including green
house gases. A memorandum of understanding (MOU) 
covering the cooperative activities between the U.S. De
partment of Energy (DOE) and the U.S. Agency for Inter
national Development (USAID) is near completion. 
Whereas each of the programs has received a budgetary 
authorization, none have yet received the firm budgetary 
appropriation necessary for work to actually begin. 

Section 1211 targets developing countries and pro
vides assistance for meeting their energy needs through 
renewable energy. The program will provide Federal 
financial assistance for financing, ownership, design, con
struction, and/or operation of geothermal projects in for
eign countries. The Secretary of Energy, through US AID, 
is required to establish financial mechanisms that can be 
used independently or in combination with other forms of 
financial assistance. The Energy Policy Act requires com
pilation of an initial list of energy projects in host countries 
by 21 June 1993. Critical to advancement of this program 
is transformation of the authorized budget of $100,000,000 
per year into actual appropriated funds. 

Section 1203 establishes a DOE program, through 
USAID, to provide training for individuals from develop
ing countries in the operation and maintenance of renew
able-energy and energy-efficient technologies. Both geo
thermal-power systems and geothermal (ground-source) 
heat pumps should qualify. DOE and USAID are required 
to enter into a written agreement to carry out this program 
by 24 October 1993. However, little activity has occurred 
so far. Authorization for fiscal years 1994-1996 is 
$6,000,000 per year. 

Section 1608 establishes an environmental technol
ogy-transferprogram similarto Section 1211 of the Renew
able Energy's title but focuses on mitigation of greenhouse 
gasses. Geothermal technologies, since they contribute 
few to no emissions that are on the international target list, 
are good candidates for projects under this program. The 
scope of Section 1608 is broader than that of Section 1211, 
with more eligible technologies such as fuel-cell power 
plants, gas turbines, and energy-efficient technologies. A 
list of eligible technologies and services is required by 
24 April 1993, and an initial list of potential projects by 21 
June 1993. The authorization level is $100,000,000 per 
year until 1998. 

Studies Required by Energy Policy Act of 1992 

-Tsvi Meidav, Trans-Pacific Geothermal 
Corporation 

The Secretary of Energy, in conjunction with state 
regulatory commissions, is required to undertake a study to 
determine if conventional taxation and rate-making proce
dures result in economic barriers to or incentives for renew
able-energy power plants compared to conventional ones. 
The Secretary is required to make a report to the U.S. 
Congress by 24 October 1993. 

The Act requires an interagency working group to 
conduct a study of subsidies, incentives, and policies that 
foreign governments use to promote exports of their own 
renewable-energy and energy-efficiency technologies and 
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products. The interagency group is also required to identify 
foreign trade barriers to the import of renewable-energy 
and energy-efficiency technologies and products produced 
in the United States. The interagency working group must 
report to Congress by 24 April 1994. 

1992 Activity at The Geysers, California 

--George Frye, Acting Executive Director, IGA 

Declining steam production continues to take its toll 
on output of electricity at The Geysers. According to 
figures released by the California Division of Oil and Ga~ 
decline set in following a high of approximately 112xl0 
kg in 1987, dropping to approximately 90xl09 kg in 1992. 
With declining steam production, electric generation ceased 
at PG&E's oldest and least efficient Units I, 2, 3, and 4, 
Central California Power Agency's Unit 2 was placed on 
standby, and PG&E's Unit 15 was retired. Gross capacity 
for power production dropped from 2,093 MWe in 1987 to 
approximately 1,400 MWe in 1992, a 33% decline. 

Five new wells on the outer margins of the field were 
drilled last year. Santa Fe Geothermal Inc. completed two 
wells as geothermal producers, both in Lake County. Santa 
Rosa Geothermal Co. completed one producer for its Bear 
Canyon Power Plant and another to supply PG&E's Unit 
16; both wells are also located in Lake County. The Unit 16 
well was dually completed to increase productivity. The 
fifth well drilled last year was Aidlin No. 9 of Geothermal 
Energy Partners Ltd., located in the northwest part of the 
field in Sonoma County. This producer was also a multiple
completion well. 

Two New 30-MWe Power Plants Planned for 
Oregon 

-John Lund, Oregon Institute of Technology 

The Bonneville Power Administration (BPA) has 
signed a memorandum of understanding with CE Explora
tion, a subsidiary of California Energy Co., Inc., and the 
Eugene Water & Electric Board (EWEB) to build a 30-
M We $100,000,000 generating station at Newberry vol
cano,.56 km southeast of Bend in central Oregon. The U.S. 
Forest Service, which manages the lands, will be the lead 
agency in developing an environmental impact statement. 
Environmental review is expected to take a minimum of 
eighteen months and cost more than $600,000-paid partly 
by CE Exploration. BP A will make a decision on the final 
contract after the review. The project could be producing 
power by December 1996. 

BPA has also signed a memorandum of understanding 
with the Trans-Pacific Geothermal Corporation and the 
Springfield Utility Board for a second geothermal project, 
log~ted on Federal land just outside Vale, Oregon, about 24 
km west of the Idaho border. Springfield will purchase 9 
MWe of power from the project, and BPA will purchase the 
rest of the output. The project could be producing 30 MWe 
by 1996. (from the GRC Bulletin) 

lGA NEWS No.13---Newsworthy articles concerning inter
national geothermal activities are sought for next issue of IGA 
NEWS. Contact the IGA Secretariat by phone, mail, fax, or e-mail 
for more information. 
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Unocal to Develop Major Geothermal Resource 
in Sumatra 

-JeffCallendar, Unocal 

On 01 March, the Unocal Corporation reported that its 
subsidiary, Unocal North Sumatra Geothermal, Ltd., has 
signed an agreement with Pertamina, the Indonesian state 
oil company, to appraise and develop geothermal resources 
located in the Sarulla ContractAreainnorth-westem Sumatra 
(see Figure 2). The Unocal subsidiary has simultaneously 
entered into a power sales agreement with Pertamina and 
PLN, the state-owned electric company, to generate up to 
1,000 MWe from geothermal steam and to deliver the 
electrical power to PLN's transmission system. 

Under the terms of the agreements, Unocal will be 
responsible for all aspects of development, including well 
drilling, steam production, and power-plant financing, con
struction, and operation. The agreements cover a forty
two-year period, including time for exploration and devel
opment. Unocal will produce and supply steam for thirty 
years to power plants that will be built as reserves are 
proven. At the end of the finance period for each power 
plant, ownership of that plant will be transferred to PLN. 

Unocal will conduct exploration work to delineate the 
potential reserves for an initial 110-MWe power plant, 
which could be on line in five to six years. Additional 
production facilities and power plants would follow. 

1 (map 
from 
Oil 
and 
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Figure2. 

The Sarul/a contract area, located in north
western Sumatra. 
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The Sarulla Contract Area is about I ,000 km2 and is 
located near Lake Toba, about 480 km south of Medan, 
Sumatra's most populous city. PLN has an existing power 
grid near the Sarulla Block. Given the proximity to Medan 
and Sumatra's growing demand for electricity, a substantial 
market already exists for the power to be generated. 

Philippines 
14th PNOC-EDC Geothermal Conference 

--Felicito M. Gazo, Philippine National Power 
Corporation 

The 14th Philippine National Oil Company-Energy 
Development Corporation (PNOC-EDC) Geothermal Con
ference was held in Manila on 02-03 February 1993. One
hundred-fifty participants from different government agen
cies (PN to conduct a study of subsidies, incentives, and 
policies that foreign governments use to promote exports of 
their own renewable-energy and energy-efficiency tech
nologies andnteragency group is also required to identify 
foreign trade barriers to the import of renewable-energy 
and energy-efficiency technologies and products produced 
in the United States. The interagency working group must 
report to Congress by 24 April 1994. 

1992 Activity at The Geysers, Calstories, production 
and utilization, non-electrical uses, and reservoir manage
ment. 

The conference proceedings can be obtained from 
Eric Gonzales, PNOC-EDC Geothermal Division, PNPC 
Complex, Merritt Road, Fort Bonifacio, Makati, Metro 
Manila, 1201 Philippines, tel.: 63-2-817-9154; fax: 63-2-
815-2747. 

Magma Power Company to Build Leyte Power 
Plant 

-Magma Power Company press release 

On 14 April 1993 Magma Power Company an
nounced that it has been selected by the Philippine National 
Oil Company to build and operate a 70-MWe geothermal 
power plant on Leyte on a to-be-negotiated "build, operate 
and transfer" (BOT) contract. Under the proposed fifteen
year contract, Magma will build the plant on a geothermal 
resource owned and developed by PNOC and will convert 
steam supplied by PNOC into electrical power. The power 
will be distributed by underwater cable to the island of 
Cebu. At the end of the fifteen years, ownership of the plant 
will transfer to PNOC. 

New Zealand 
Geothermal Management Strategy 

--Jan Thain, Electricity Corporation of New 
Zealand Limited 

A management strategy paper covering most of the 
geothermal resources within the Taupo Volcanic Zone was 
released in December 1992 by the Waikato Regional Coun
cil for public comment. Approximately 80% of the high
temperature geothermal systems within the Taupo 
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Volcanic Zone are located in the territory governed by the 
Waikato Regional Council. 

The preparation of such a strategy is required by the 
new Resources Management legislation, which places in 
the hands of the regional government the control of the 
taking and use of geothermal resources. The legislation 
requires the Regional Council to exercise sound steward
ship of such resources in order to promote their sustainable. 
efficient and environmentally acceptable use. 

The management strategy paper proposes that sustain
able management of the region's geothermal resources will 
be practiced from a macro level rather than attempting to 
manage individual systems. This implies that different 
geothermal systems within the region may be managed to 
exploit different aspects of the regional geothermal re
source. It also recognizes the impossibility of exploiting a 
geothermal system for large-scale fluid and heat production 
without significantly altering the nature of the system and 
impacting the natural surface features. The Waikato Re
gional Council proposed to designate zones containing 
systems whose reservoirs can be depleted as "Reservoir 
Depletion Zones", and zones containing systems whose 
reservoirs should be protected as "Reservoir Protection 
Zones". 

The management strategy also proposes that a "single 
tapper" be given the exclusive right to exploit geothermal 
systems designated for development. This proposal: 

Avoids fragmented development of a system, 
Enables coordinated management, 
Avoids the conflict and interference inevitable with 
multiple developers, 
Resolves issues of availability of information of com
mercial sensitivity, 
Allows for responsible, staged development of a re
source based on data collected and interpreted during the 
development, 
Provides the necessary security for the long-term com
mercial investments that are necessary when utilizing 
geothermal resources. 
Provides a mechanism for development where there are 
multiple interests, 
Minimizes the likelihood of duplication in data-gather
ing and interpretation, and 
Reduces the need for rapid extraction techniques that 
would be contrary to the sustainable-management pro
visions of the Resource Management Act. 

It is envisaged that the allocation of "single tapper" 
development rights will foster the formation of joint ven
tures or partnerships of those interested in exploiting the 
geothermal resource. Those parties will be required to 
develop management plans that describe how they will 
meet the goal of promoting the most efficient and effective 
management of the resource. 

IGA Secretariat Seeks E-Mail Addresses 
IGA members with e-mail addresses are requested to please notify the 
Secretariat of that fact, so that wherever possible, e-mail numbers may 
be included in the upcoming Membership Directory. Forward your 
e-mail addresses to the Secretariat by mail, phone, fax, or through the 
Secretariat's own e-mail address: igasec@lbl.gov. 
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Japan 
Deep-Seated Geothermal Resource Test Project 

----Shiro Tamanyu, Geological Survey of Japan 

Geothermal fluids for the generation of electricity in 
Japan are produced from subsurface reservoirs mostly at a 
depth of 1-2 km. To meet the future demand for electricity, 
a comprehensive survey of deep-seated geothermal re
sources beneath conventional geothermal reservoirs is one 
of the most promising geothermal-exploration projects. 

The New Energy and Industrial Technology Develop
ment Organization (NEDO) signed a contract with Japan 
Metals & Chemicals Co., Ltd. (JMC) on 31 March 1993 
regarding the Deep-Seated Geothermal Resources Survey. 
This is a part of the new research and development project 
on deep-seated geothermal resources, which was publicly 
announced in the scientific journals Science and Nature last 
October. This project is authorized as one of the New 
Sunshine Projects by Ministry of International Trade and 
Industry in Japan and is carried out as a coupled survey 
between NEDO and Geological Survey of Japan (GSJ). 
NEDO has the role of overall project management, and GSJ 
is to analyze and evaluate the obtained data. The outline of 
this project is as follows (Sasada and Miyazaki, in prepara
tion): 

Purpose 
The object of the project is to delineate deep-seated 

geothermal resources by drilling through an exploited geo
thermal reservoir, and to explore the capability of harness
ing this type of resource. In order to reduce the exploration 
risk for deep-seated geothermal energy, a general model for 
deep-seated geothermal systems should be developed from 
the aspects of reservoir structure, hydrothermal fluid flow 
and recharge of heat and water. The availability of deep
seated hydrothermal fluid for electric generation is also to 
be investigated. 

Schedule 
The deep drill hole (3-4 km in depth) is scheduled 

from FY92 to FY95 along with various kinds of logging. 
PT monitoring surveys. flow tests, erosion and corrosion 
tests, and integrated analyses of these data are scheduled 
from FY96 to FY97. 

Target Area 
The Kakkondageothermal field has been exploited by 

a 50-MWc power plant since 1978, and an additional 
30-MWe power plant is scheduled to be put on line in 1995. 
JMC recently identified a nco-granitic pluton and its related 
potential reservoir by three deep drill holes to 2.5 km in 
depth (Doi eta/., 1992). The present temperature of the 
nco-granitic rock is greater than 345°C. The contact 
metamorphic area covers an area of 2-2.5 km2 The 
proposed drilling site for the deep hole is the northwestern 
marginal part of the field because micro-seismic and tem
perature-logging data suggest an upflow zone ofhydrother
mal water from the deep geothermal reservoir in the area. 
References 
Doi, N., Kato, 0. and Muramatsu, Y., 1992, Nco-granitic 

pluton and the deep geothermal reservoir at the Kakkonda 
geothermal field, Iwate Prefecture, northeast Japan: 
29th International Geological Congress, Kyoto, Japan, 
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Sasada, M. and Miyazaki, S., in preparation, NEDO's 

Deep-Seated Geothermal Resources Survey at the 
Kakkonda system, northeast Japan. Geothermal 
Resources Council Transactions, v.l7. 
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Costa Rica 
GeothermEx, Inc. and Electroconsult Win Costa 
Rican Geothermal Contracts 

--{]eothermEx, Inc. 

The Instituto Costarricense de Electricidad (ICE), the 
national electric utility of Costa Rica, has announced the 
selection of consultants for its Miravalles-11 geothermal 
project. GeothermEx, Inc., of Richmond, California, has 
been chosen as a result of international competitive bidding 
to perform the geothermal field engineering for the 
Miravalles development. Electroconsult, of Milan, Italy, 
has been selected to perform the project engineering lead
ing to the construction of a planned 55-MWe geothermal 
power plant. In addition, GeothermEx is to carry out field 
exploration and engineering services for as-yet-unspeci
fied new geothermal fields in Costa Rica. 

GeothermEx previously worked with ICE during the 
1975-1981, when the Mira valles field was discovered 
through deep exploratory drilling. Electroconsult has 
worked subsequently with ICE during the design and engi
neering phases for the Miravalles-I power plant (55-MWe ), 
which is scheduled to come on line in 1994. Both Miravalles-
11 and Miravalles-I are projects financed by a loan from the 
Interamerican Development Bank. 

Mexico 
Current State of Geothermal Energy in Mexico 

-Jose Luis Quijano, ComisiOn Federal de 
Electricidad 

During 1992. the Comisi6n Federal de Electricidad 
(CFE) of Mexico, generated 5,805 GWh of geothermal 
electricity. This moves Mexico to second place worldwide 
in electric power generation from geothermal sources. The 
new figure for Mexico slightly exceeds that of the Philip
pines, which within the same period generated 5,695 GWh 
of geothermal electricity. Mexico has installed 740 MWe. 
whereas the Philippines has 890 MWe. 

The increase in Mexico is due to the importance that 
has been given to the production of geothermal electricity, 
which presently represents 5% of the country's total power 
generation. The plant factor reached 92% for the Cerro 
Prieto geothermal field, and the average availability factor 
for all geothermal power plants in Mexico reached 89.6%. 
Likewise, the productivity was increased from 2.9 GWh/ 
worker in 1989, to 6.1 GWh/worker in 1992. Important 
efforts were also devoted to environmental protection, with 
injection of waste water and reduction of noise. 

The Arar6 Geothermal Zone: Results of 
Exploration 

-Jose Cesar Viggiano Guerra, Comisi6n Federal 
de Electricidad 

The Arar6 geothermal zone is located 20 km south of 
Los Azufres geothermal field. The presence of many 
sinter-depositing, sodium-chloride hot springs, used tradi
tionally for balneology and healing, led to the consideration 
of commercial exploitation. Geological, geophysical, and 
geochemical exploration has been carried out by CFE' s 
exploration staff. In 1982, well Z-2 was drilled to 2,200 m 
with unsuccessful results. In 1992, eight shallow gradient 
wells were drilled along with another relatively deep well 
(1 ,340 m). In terms of hydrothermal indications, results 
were quite good because of intense water-rock interaction 
(i.e., high alteration intensity, with a very interesting hydro
thermal paragenesis). However, neither temperature nor 
permeability were promising. 

Since the 1980s, there has been a debate concerning a 
possible relationship between Arar6 and Los Azufres. The 
isotopic behavior of 13C vs. ISO at these sites has been 
interpreted to indicate that Arar6 is an outflow of Los 
Azufres. Such a. relationship could prove commercially 
significant, as Los Azufres field could expand to encom
pass the Arar6 zone. In order to evaluate this relationship, 
aeromagnetic surveys were conducted. These data re
vealed a striking NE-SW structure with no superficial 
thermal manifestations that could be interpreted as a buried 
discharge channel from Los Azufres to Arar6. However, 
this interpretation disagrees with the regional tectonic frame
work, because most of the structures are NW-SE. Further
more, petrological interpretations of wells in both systems 
shows that the above assumption appears to be very sim
plistic, because each system has a particular geometry with 
its own unique features. In this instance, Arar6 must be 
regarded as a dying geothermal area, discharging sodium 
chloride waters in a conductive regime due to self-sealing, 
butpresently"cold" (the maximum temperature was 118°C). 
The heat source for Arar6 can not be located easily, and in 
fact, no recent volcanic activity can be linked to the system. 
Los Azufres, on the other hand, is an active and producing 
geothermal field with its own heat source and an indepen
dent hydrology. It appears that Los Azufres can not be 
expanded to include Arar6. 

United States of America 
U.S. Energy Policy Act of 1992-lnternational 
Market Implications 

-Katherine C. Manger, Meridian Corporation 

The Energy Policy Act, enacted 24 October 1992, 
contains three provisions of interest to the international 
marketplace. Two are international technology-transfer 
programs, and one deals with technology-training for indi
viduals from developing countries. The Renewable Energy 
title (XII) includes Section 1211. establishing a five-year, 
renewable-energy technology-transfer program, and Sec
tion 1203, establishing a technology-training program. The 
Global Climate Change title (XVI) includes Section 1608, 
establishing another five-year techno logy -transfer program 
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County to monitor geothermal noise; state to handle emissic 
0 Confusion over 
regulatory duties 
is being ironed out 

By Gordon Y.K. Pang 
Tribune-Herald 

Hawaii Comity is taking over 
primary responsibility for noise 
monitoring of Puna Geothermal 
Ventu·~•, Pohoiki plant, but the 
state ·, Department will re-
main c._ main enforcer over 
air emis&. _.,, 

Stole and county officials are 

finalizing the details of the ar
rangement this month. 

The state, until this past July, 
·has been the chief monitor for 
air and noise quality. 

Norman Olesen, the county's 
deputy planning director, said 
the state had been trying to get 
the county to have primary re
sponsibility over air restrictions 
too but backed out after the 
county squawked at the idea. 

But Deputy Health Director 
Bruce Anderson said county of
ficials got the wrong idea if they 
thought the state wanted to shed 

itself of its chief enforcement 
responsibilities over air 
emissions. 

The county is expected to en
force noise emissions primarily 
because only the county has a 
permit regulating noise during 
normal plant operations, Ander
son said. 

Both state and county permits 
regulate air emissions and the 
state never intended to give the 
county primary responsibility in 
that area, he said. 

"I don't know who led the 
county to think they were going 

to be taking over all geothermal 
monitoring oversite," Anderson 
said. "We've always said we 
will be the lead agency in en
forcing air quality around the 
geothermal project." 

Not true, Olesen said. "Ini
tially, it was our understanding 
that all monitoring and informa
tion dissemination would be 
with the county - including air 
monitoring." He said that view 
had been expressed by state of
ficials since July. 

"We have no talent or exper
tise here with regard to air," he 

said. "Our reaction to (enforce
ment of air) was absolutely no 
way. We are not in the health 
business." 

Jim Moulds, the county's 
state-funded geothermal com
pliance coordinator, will be the 
chief noise enforcer for the 
county. Olesen said Moulds will 
attend training sessions and be
come certified in connection 
with his duties. 

State money is being used to 
fund Moulds' training and any 
equipment necessary for noise 
monitoring, Olesen said. 

The issue of ' 
"was never broug 
the last meeting b 
Steve Yamashiro, 
rector Virginia I 
Anderson severa· 
Olesen said. 

But just becauS< 
is mainly the state 
ity, it shouldn't pr 
from monitoring 
noise, Anderson s 

"Why shouldn' 
monitor with him 
air quality m 
standards?" 
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MEMORANDUM 

TO: AASG Members (State Geologists) 

FROM: R. Lasmanis, Minerals Policy Committee ~ 21 

SUBJECT: U.S.B.M. Mineral Statistics L. . .._.,. -
~. 

·-·--·~;- 1 .tC/iJ 

This report summarizes my discussions with Mike McKinley of the U.S.B.M. on June 7, 
1993 at Coeur d'Alene, Idaho. 

The meeting was called to resolve or clarify a number of issues raised in meetings and 
letters between Hull, Leighton and McKinley. The following were identified as a 
concern to AASG members: 

-withheld or concealed data 
-grouping of counties into districts for reporting purposes 
-under-reporting of mineral production data 
-statute of limitations on data 
-inconsistent use of value added 

Our discussions were very cordial and they gave me a better understanding of the 
limitations under which production statistics are reported. 

The Bureau uses 169 survey forms to gather mineral, material, and metal statistics. Of 
the 169 forms, only six are mandatory by law. They are: 

6-1115-A Consumption of Copper Materials 
6-1115-M Copper Materials 
6-1115-MA Scrap and Secondary Copper, Brass, and Nickel 
6-1248-A Mica Block and Film 
6-1575-A Helium Stocks, Receipts, and Distribution 
6-1633-Q Titanium Metal 

The mandatory reports are relics of WWII. All the other reports are submitted to the 
U.S.B.M. on a voluntary basis only. This results in under-reporting. 

Confidentiality of individual company production data held by the U.S.B.M. is required 
by law. Lumping producers and counties protects the data from disclosure. The Bureau 
feels that if confidentiality was removed, the number of companies volunteering data 
would drop sharply. We discussed developing a reasonable period of time when the 
data would become public. Again, it was felt that voluntary submittals would evaporate 
for fear that sometime in the future such data, when made public, could be used in 
su perfund litigation. 
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State move to avoid geo El~ denied i:il'"Circuit Court 
BY ROBIN M. JONES development. of ihe Big Island," said Takeshl Yosliic Oahu Rainforest Action Group member. 
West Hawaii Today · . "I think art EIS is necessary, but I hara, deputy director of DBEDT. . '· Those bringing the suit insist the state 

HlLO- 'A Circuit COurt judge recen- think it's been done alteady,"Cook said. ''They only said that after the suit was ·is trying to skirt the in-depth environmen-
tly turned down motions by state attar- . "I don'tthink more is needed." , filed," said Jennifer Perry. a member of tal study because of cost and delays that 
neys to dismiss a case requiring a state- But the state has admitted It has an ob- the coalition that Initiated tho suit. "It was could result while the study Is being 
funded envlronm~ntallmpfttl §\at~m~n! !l~~t!~n !g p~r~Q!rn an EIS on the·.frop; Just a ploy." _ . . . prepared. 
be prepared for large-scale geothermal . osed 500-megawatt project, Spai.i dillg ' . fhe~ coaiiiion of i2 communny, tUSi- No OHe ft~~ ~~~ ~t~t~ A~~8~~~~ !]~~: 
development on the Big Island, added. ness end environmental groups that filed· eral's office returned calls Tuesday to 

First Circuit Court Judge Wilfred K. The project was originally planned to the suit contends the state continues to comment. 
Watanabe denied the state's request to include between 10 and 20 separate plan for the project, fund research and Now that Watanabe has ruled t~ · •ie 
!brow the case out on procedural grounds. geothermal plants producing from 25 to work toward mass development but on a suit cannot be thrown out on tee al 

The suit was brought against the state 50 megawatts of power and an undersea more low-key basis now that the suit is grounds, the Sierra Club Legal Detense 
in October 1991 for failure to proceed cable for transmission of much of that pending. Fund is preparing to file a motion de
with an IUS on the massive Hawaii power to Oahu. About 125 production "The project seems to be going for- manding the state proceed with the com-
Geothermal Project wells and 30 injection wells would be ward but in a more quiet way," Spaulding prehensive EIS, Spaulding said. 

"The state is now out of bullets," said needed to produce that amount of power, said. The coalition- which includes the na-
Skip Spaulding, attorney for the Sierra according to the implementation plan for Attorneys for the state also filed docu- tiona! organizations Greenpeace and 
Club Legal Defense Fund, a party to the the federally funded EIS. ments saying the court could assume the Friends of the Earth and state and local 
suit. "I think we have them right where An official with the state Department coalition is correct in asserting that the groups such as Greenpeace Hawaii, Pete 
we want them. The plaintiffs are now of Business, Economic Development and state is still moving forward with the Defense Fund, Big Island Rainforest Ac
close to stopping the state's illegal fund- Tourism recently said, however, that the large-scale development of geothermal, lion Group, Oahu Rainforest Action 
ing and promotion of the project prior to state has abandoned its plans for mass- Spaulding said. Group and the Kapoho Community Assn-
preparing the EIS required by state law." scale geothermal development in Puna, "The state quietly continues funding elation -wants the court to order the 

The ruling is a disappointment, said especially the undersea cable project. for planning, research and promotion of state to perform the EIS and discontinue 
Bill Cook, executive director of Hawaii "The state's policy has been clearly the Hawaii Geothermal Project, while re- funding and issuing permits for geother
Island Geothermal Alliance, a lobbying staled by the governor. Our focus will be fusing to studr the environmental impacts mal projects on the Big !stand until the 
organization supporting geolhetmal entirely upon satisfying the energy needs as required,' said Annie Szvetecz, an EIS is completed. 
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Hawaii Tribune - Herald, V\ Jsday June 9, 1993--
Geo foes 
say state 
still at it 
0 Judge refuses to 
dismiss HGP lawsuit 

Geothermal opponents are 
charging that the state is still 
funding the so-called Hawaii 
Geothermal Project. 

"The state quietly continues 
funding for ... the Hawaii 
Geothermal Project while refus
ing to study the environmental 
impacts," said Annie Szvetecz 
of the Oahu Rainforest Action 
Group. 

Szvetecz's comments . were 
part of a- press relellll!Yissued by 
anti-geothermal forcesi this week 
following a First Circuit. judge's 
refusal to dismiss a lawsuit chal
lenging the state's promotion of 
geothermal. 

Jennifer Perry of the Kapoho 
Community Association said 
geothermal opponents are begin
ning to find proof that appropri
ations are still being made for 
scientific observation holes in 
lower Puna. 

Maurice Kaya, Energy Divi
sion chief for the state Depart
ment of Business, Economic De
velopment · and Tourism, said 

"The state is claiming it's out 
of money and no longer inter
ested in a 500 MW (under
ground geothermal cable) pro
ject," Perry said. "They're trying 
to make everJone think it's 
discontinued." 

last year that funding had ceased The lawsuit against the .state, 
pending the outcome of which the Sierra Club brought 
lawsuits. along With other groups, con. 

And the Waihee administra- tends that an environmental irn
tion has backed away from sup- pae1 statement should be com
port of the controversial plan to pleted before more funds are 
pipe geothermal energy to Maui provided for the state-sponsored 
and Oahu. Administration offi- geothermal projeC1. 
cials could not be reached for -By Gordon Y.K. Pang 
comment last night. · 
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Couple 
files suit 
against PGV 
By ROBIN M. JONES 
West Hawaii Today 

HU.O - A Puna couple has filed a ci
vil suit against Puna Geothermal Venture 
and its parent company for the well· blow
out in June 1991 and alleged noise and 
odor m1isances since then. 

Richard and Ann Jones filed. suit in 
Third Circuit Court Friday requesting gen
eral, special and punitive damages, as well 
as court fees and interest on their possible 
judgement. The amount of the damages 
they are seeking will be divulged in court. 

The Joneses claim that PGV has "negli
gently and recklessly failed to adequ_ately 
control the noise generated by the geother
mal drilling operation and has thereby 
caused unreasonable noise which has dis-
rupted" their lives. • 

They allege that on numerous occasions 
PGV caused or allowed the release of 
odors, fumes, heavy metals and noxious 
gases into the air and into their yard and 
home, which caused them to breath sub
stances that were harmful to their·health. 

Steven Morris, PGV vice president and 
general manager, said Monday he had not 
seen a copy of the suit and did" not "know 
any thing about it. I will have to reserve 
comment until I see it, • he said. 

The Joneses were not available for com
ment Monday night. But according to court 
.documents, they claim "PGV and OESI 
Power Corp. (PGV parent company} will
fully, negligently and recklessly failed to 
prevent or control the venting and blow .. 
outs which began June 12, 1991 and. con
tinue through May 1993." 

They also claim that PGV violated terms 
of its state-issued geothermal resource per
mit and other permits and failed to adhere 
to provisions of the emergency response 
plan. · 

The Joneses claim they suffered physical 
discomfort and lllillOyaDCe and damage 1Q 
their health. As a result of this damage, 
they have incurred medical expenses, 
which they also claim will continue. 

They· have also suffered "extrem~>-anxi
• ety and mental and emotional distress, • 
: they claim. 
· The couple has lost income and business 

due to activities at the: Pohoiki geothermal 
plant, they assert in court d'ocuments. 

Also cited as reasons for the suit are 
evacuations from their home due ta blow

! outs and leaks at the more than $130 mil
l lion pIan t. 
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M E M 0 R A N D U M 

Date: 
From: 

Dept: 
T e I No: 

May 17, 1993 
Connie Z1mmerman 
ZIMMERMAN.CONNIE 
Topographic & Geologic Survey 
(717) 787-2169 

Subject: Topo/Geo's New Address 

Effect1ve June 14, 1993 the Bureau of Topographic and GeologiC 
Survey w1ll be at its former location headquarters on the second 
floor of the Evan Press Bldg. ewe were there in 1972 following 
the loss of our off1ces in the Hurricane Agnes flood.l Our street 
Cinteroff1cel address wi I I be: 

DER 
Bureau of Topographic & Geologic Survey 
3rd & Reily Sts., 2nd floor 
Harrisburg, PA 17102 

Our mailing address is: 

DER 
Bureau of Topographic & Geolog1c Survey 
P.O. Box 8453 
Harrisburg, PA 17105-8453 

The f o I I ow i n g i s a phone isting for our Divisions: 

General lnformat1on 
Director's Office 
Library 
Geologic Mapping D1v. 
Geologic Resources D1v. 
Gaol/Geographic Info 

Services Oiv. 
Telefax 

Area C717) 

787-2169 
787-2169 
783-8077 
787-6029 
787-5828 
787-8162 

783-7267 

Network 

8-447-2169 
8-447-2169 
8-443-8077 
8-447-6029 
8-447-5828 
8-447-8162 

8-443-7267 

Please correct any newsletters, g1ft exchanges, and future 
correspondence to reflect this change. Thank you. 

Don Hosk1ns 



Monday, May 3, 1993 PACIFIC BUSINESS NEWS 

BIG ISLE BUSINESS BRIEFS 
Longs commits to Parker Ranch Shopping Center 

Longs Drug Stores will anchor the expansion of the Parker 
Ranch Shopping Center. The project is expected to start next 
spring and will add 8.000 to I 0.000 square feet of floor space. 
New stores will be added and some existing shops will be relo
cated. The 25,000-square-foot Longs store will displace some 
of the existing shops and will require additional parking, which 
will be added along Marnalahoa Highway. The center will also 
get a facelift and Broiler Restaurant will be renovated. 

Expert says Mauna Lani Cove would harm reef 
The planned Mauna Lani Cove project lacks adequate plan

ning. according to an expert witness who testified against the 
project in a contested case hearing. Douglas Inman. a profes
sor of oceanography at Scripps Institute. said the planned 
channel would refocus currents and siltation that could further 
harm the coral reef. Mauna Lani Resort Inc. plans to build a 
lagoon and channel to the ocean surrounded by residences, a 
convention center and retail shops. 

Business endures despite Hamakua 
Despite the closing of Hamakua Sugar Co .• business on the 

Big Island is still alive. according to Robert Bethea. president 
of the Hawaii Island Economic Development Board. He cited 

-'the fact that Big Island agricultural land is less expensive than 
on other Islands. a factor that could encourage farmers to relo
cate to Hawaii County. Also. the board is promoting the busi
ness potential of Hila in its Opportunity Hilo campaign. 

Ground broken for Puuanahulu landfill 
Work is under way on the new. 300-acre county landfill at 

Puuanahulu. The $4.5 million first phase is to include an 
access road, administration and maintenance buildings. a 
water reservoir and interior ruads. Contractor is Kiewit Pacific 
Co. Waste Management of Hawaii Inc. will build and operate 
the actual landfill, which is expected to open Oct. I. 

. PGV begins generating power to HELCO 
Puna Geothermal Venture began feeding electricity to 

Hawaii Electric Light Co. lines. their third attempt in the last 
nine months. The transmission took place after PGV cleaned 
out production well KS-9 and connected the well to the power 
plant's piping. They hoped to be at full capacity of 25 
megawatts by the end of April. PGV is still facing a multimil
lion-dollar lawsuit filed by HELCO in April over the geother
mal firm's failure to deliver 25 megawatts of electricity by 
October 1991 as contracted. 

Medical helicopter need debated 
Hawaii County's rnedical helicopter proposal received 

endorsements from the state Certificate of Need Review Panel 
and the Hawaii Statewide Health Coordinating Council. But 
two issues remain to be resolved - a complete description of 
revenues and expenses and a definition of how the helicopter 
will be used in conjunction with ground ambulances. The mat~ 
ter now goes before Kinau Kamalii. administrator of the state 
Health. Planning and Development Agency. the final arbiter of 
the Certificate of Need application. 
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Puna Geothermal providing 
power for Hawai'i Electric 

POHOIKI, Hawaii (AP) - Puna Geothermal VentureS is close to 
fulfilling its contract to provide Hawaii Elecaic Light Co. w•th 25 
megawatts of power. . 

And, according to PGV vice president Steve Morris, the company IS 
doing it with only one of its two scheduled wells on line. . . 

Morris said a steady increase of power has been commg out of Its 
Kapoho State-9 production well. PGV has permission to drill several 
production wells to meet the contract. . . 

PGV has permission to drill several producuon wells to fu!f-.n Its 
contracwal obligation to HELCO. . 

As of Monday, Morris said, "We are currently generaung. ap-_ 
proximately 25 megawatts and exporung 23 megawatts to HELCO, h~. 

sai~ terms of usage, the 23 megawatts is enough to meet the residential. 
needs of about 23,000 people. 

PGV gets more complaints 
POHOIKI (AP)- Puna Geothermal Ve!'ture ha~ ~een gradua_lly 

increasing its output for electrical consumption, but 11 IS also creating 
more problems for some nearby residents. . . 

PGV's Steve Morris says the company should be prOVtdmg up to 
its promised 25-megawatts of power to Hawaii Electric Light Co. by 
the end of this month. 

I'hose living near the 500-acre project, however, say it has come at 
the expense of their once pastoralJi!estyle. . • _ . 

"There's no such thing as a qwet Sunday mornmg, satd Dtane 
Thomas. "Now at night, the lights from the plant drown ou! the stars. 
And if you want to listen to the sound& of nahtre, you can JUSI forget 
it" 

o···~r have voiced similar complaints, citing living with intermit
tent hydrogen sulfide releases, steam ventings, evacuations and ear
splitting well blowouts. 

··~·· had a tremendously traumatic effect on the neighborhood," 
sal.:. Jreg Pommerenk. "Everyone is at this point of sensitiveness and 
they all have shell shock." . . 

1 ·, declined to comment on the tssues raued by the 

co~;;:.r~eally comment on that," he said. "It's such an individual 
thin • 
~- far as he is concerned, the main issue is that PG V produces 

.lectricity for the Big Island. 
"We look at the world in such a different way," he said. "I don't 

think we're ever going to change the way they think." 

Slor-&JJelfn Tuesday, May 4, 1993 

Puna Geothermal Increases output 
HILO-Puna Geothermal-Venture baa increased 

·the output from its 25-megawatt Pohoiki power 
plant nearly to its capacity, the company said. 

The company is producing 25 megawatts and 
sending 23 megawatts to Hawaii Electric Light Co. 
The extra 2 megawatts are used to run the plant. 

The plant is designed to produce up to 30 
megawatts, but only about 25 would normally be 
.sent to Helco. The company started producing 

. power April 22, drawing steam from a single well. 
From staff and wire reports 

· Tllesday, May 4, 1993-TilE MAUl NEWS 

• 

i Puna firm supplies 
23 megawatts 

I • POHOIKI. Hawaii (AP) - Puna 
Geothermal YenlllreS is close to ful

' filling its ccmract to provide Hawaii 

I
' Electric Light Co. wilh 2S megaW81tS. 

ofpower. . 
ADd, according to POV vic4-presV' 

1 dent s~ Morris.. !he c:cmtplltly is 
I doing it with only one of its two 

1

1 schetbiled wells online. · ' 
1 Morris said a steady increase of 
'I power bas been coming out of its 

Kapoho Sljlte-9 prodw:tiOD well. 

! As of Monday, Morris said, "We 
1 are cwrently generating approxi
i ma!ely 25 megawaas and expotting 
; 23 megaW81tS to HELCO," he said. 
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Puna residents complaining 
'' POHOIKI, Hawaii (AP) - Puna Geothennal Ventures has been 
gradually increasing it& oulput for electrical consumption, but it's also 

· ~ng more problems for some nearby residents. > PGV's Steve Morris says the company should be providing up to its 
· &romise!J. 25-megawatts of power to Hawaii Electric Ugbt Co. by the 
end of this month. 
. Those living near the 5()().acre project, however, say it has come at 

the expense of their once pastOral lifestyle. 
,-.; "'There's no such thing as a quiet Sunday morning," said Diane 
,Thomas. "Now at night, the lights from the plant drown out the stars. 
And if you want to listen to the sounds of nature, you can just forget 
iL" 
. Other have voiced similar complaints, citing living with intermittent 

hydrogen sulfide releases, steam ventings, evacuations and ear-splitting 
well blowouts. 

"It's had a tremendously .traumatic effect on the neighborhood," said 
Greg Pommerenk. ''Everyone is at this point of sensitiveness and they 
all have shell shock." 

·,. Morris declined to comment on the issues raised by the community. 
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Puna Geothermal is close to 
fulfilling HELCO contract 
Supplying 23 of 25 megawatts with only one well 
By Hugh Clark 
Advertiser Big Island Bureau 

POHOIKI, Hawaii - A Puna 
Qeothermal Venture executive 
sfid yesterday it is nearly fulfill
Ing Its contract obligation to 
provide 25 megawatts to Hawaii 
Jmectric Light Co., with only 
one of its two scheduled wells 
on line. 

Vice President Steve Morris 
said announced that the steady 
ipcrease of power from its Ka
poho State-9 production well 
since last month's start-up sug
gests the company might not 
need the KS-10 well drilled ear-

her this year to fulfill its con
tract. 

Puna Geothermal had permis
sion to drill several production 
wells to meet the contract, 
which was to have been fulfilled 
in October 1991. But it was de
layed by drilling, regulatory and 
legal problems. 

"We are currently generating 
approximately 25 megawatts 
and exporting 23 megawatts to 
HELCO," Morris said in a writ
ten statement. 

A megawatt is enough to meet 
the residential needs of about 
1,000 people. 

"While startup procedures 

may require variation in output, 
PGV continues ahead of sched
ule,• Morris said. 

Just before the startup, 
HELCO sued Puna Geotherllllll 
ill Circuit Court for damages In-· 
curred by the 19 months of de
lay. · 

The company has been gener
ating electricity sillce April 20, 
the longest period of sustained 
commercial generation since the 
proposal for geothermal energy 
began more than 20 years ago. 

Morris said the hydrogen sul
fide gas - the rotten-egg smell 
that has caused community 
complaints - has been minimal 

Steve Morris 
"PGV ... ahead of schedule" 

and within state Health Depart
ment permit levels. 

State and county officials are 
monitoring the well and plant 
activities. 
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PGV optimistic of production 
HILO- Nearly a month after resuming· power production, Puna 

Geothermal Venture officials continue to evaluate the potential of 
their KS-9 production well to determine if it can supply the full 25 
megawatts of power the company is contracted to provide Hawaii 
Electric light Co. 

PGV has been steadily producing 23 megawatts of power from the 
one well, and it is possible the well could be sufficient to meet all 25 
megawatts needed, said Steven Morris, PGV vice president and gen
eral manager. 

"We are seeing better efficiency from the plant than we had pro
jected. We a re also seeing a better quality of steam than we had ex
pected," Morris said. 

But officials at the Pohoiki plant are still making adjustments on 
the equipment to establish the full potential of the well and plant, he 
added. "We do not have all the -data needed to know what we are go
ing to do in the long term. But we have every intention of fulfilling 
the full 25 megawatts," he said. "That is not .a problem. It is just a 
matter of when." 

The company's other production well, KS-10 could be ready for 
power production within a few weeks. Workers are connecting the 
well to the power plant and should be finished soon, Morris said. 

_ _) -- ' 
--
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PGV leaks hydrogen sulfide 
POHOIKI - Big Island Civil Defense-officials reported there 

were two brief leakscot'i:Qucentrated• hydrogeruulfide from the Puna 
Geothermal Venture plant'on Tuesday. 

Spokesman Bruce Butts said the leaks happened after the plant was 
restarted following a power outage at the Hawaii Electric Light Co. 
substation at Pohoiki. 

He said according to a report filed by the Department of Business, 
Economic Development and Tourism, the first leak happened at 6:15 
p.m. and the second at 12:56 a.m. Wednesday. 

The leaks were measured at 100,000 parts-per-billion and 36,000 
parts-per-billion. 

The emissions were attributed to a leaking turbine which had been 
shutdown for repaiis. 

Butts said no hydrogen sulfide readings were reported in the sur
rounding neighborhood. 

'lbe HonolUlu Allvernser Tuesday ,May 18, 1993 

Puna Geothermal output falls a bit short .. 
HILO, Hawaii - Puna Geo

thermal Venture has demon· 
strated its ability to provide 
continuous power to ·Hawaiian 
Electric Light Co., but it fell a 
little short of meeting its con· 
tractual obligations. 

That was the report yester
day from utility officials, who 
said a key lOG-hour test of the 
flow of power ended Sunday 
with Puna Geothermal averag· 
ing 23 megawatts of genera
tion. 

Under a contract, the geo-

thermal company is to provide 
25 megawatts. 

"They are very close," ex· 
plained Army Curtis, manager 
of distribution for HELCO. 

He said whether the 23 
megawatts will satisfy the con
tract due to take effect October 
1991 is subject to legal inter
pretation. 

"We accomplished what we 
intended to do," said Steve 
Morris, vice president of Puna: 
Geothermal. Morris said Puna 
Geothermal intended to pro· 

HELCO still seeks PGV fine 
HILO- Despite Puna .Geothermal Venture's nearly three 

weeks of power production, Hawaii Electric Ught Co. is still pur• 
suing legal sanctions against the geothermal company, HELCO 
President Warren Lee said Wednesday. 

HELCO is suing PGV because the power company believes 
PGV failed to meet the terms of a contract between the two 

~~~k some sanctions are in order; Lee said. The peualllc&. 
sought now amount to far more than $6 million.. 

According to the contract, PGV. was to begin supplying 25 ·me
gawatts of power to HELCO by October 1991 or begin paying pe-· 
na!ties at a rate of about $350,000 monthly. 

Steven Morris, PGV vice president and general manager, said he 
· does not believe PGV should have to pay the fines. Company offi. 
. cials claim circumstances beyond their control prevented them· 

from meeting the terms of the contract. A clause in the contract 
clears PGV from having to pay the fines if the failure is not the 
company's fault. 

PGV and HELCO disagree whether the problems were beyond 
PGV's control. "We have a difference of opinion on the sanc-
tions," Morris said previously. . 

The case will be heard in Circuit Court later this year. 

duce at least 17 megawattS'. 
during the test. 

(Each megawatt satisfies tile, 
residential needs of about 1,000 
people.~ 

The testing was to establish 
its source as "firm power;,_ 
which entitles the supplier to a 
premium payment for its elec
tricity. 

Those who cannot provide· 
firm power, such as wind or' 
hydroelectric plants, are paid, 
less per kilowatt hour because: 
of uncertainty of the supply. ·· · 
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Hawaii Tribune· Herald. Sunday, May 16, 1993- PGV test provides 23 megawatts 

Leaks at 
PGV not 
serious 
0 Kim downplays 
gas release; _lauds 
geo firm's response 

By Gordon V.K. Pang 
Tribuna-Herald 

Minor leaks of noxious hydro
gen sulfide gases were reported 

_.by Puna Geothermal Venture at. 
its Pohoiki plant on Friday. 

Civil Defense Administrator 
Harry Kim said the leaks came 
from the KS-1 production well, 
which PGV is in the process of 
permanently sealing. 

Kim said there were at least 
three to four separate incidents 
over a three-hour period begin
ning at 2:15 Friday during 
which H2S did reach the outer 
boundaries of PGV and was de
tected in Leilani Estates. 

The highest reading was 170 
parts per billion but strong 
winds helped dissipate the odor, 
Kim said. "It didn't linger ... the 
quantity that came out was not 
that great a volume," he said. 

PGV's permit allows for up 
to 25 ppb on an hourly average. 

He said his office received 
five complaints from Leilani Es
tates residents. 

"It's a very old well, they just 
encountered H2S in a gas 
bubble down there," he said. 
"They were prepared to handle 
it." 

Puna Geothermal Ventures provided Hawaii Electric Light 
Co. with an average· of 23 megawatts during a key 100-hour 
test over the weekend. 

That's a little short of the contracted 25 megawatts called 
for in ,Us contract with HELCO. 

Army Curtis, manager of distribution for the Big Island 
utility, said the output "was close" to fulfilling the terms of 
the contract, but whether the 23 megawatts will satisfy the 
contract is subject to legal interpretation. 

However, PGV vice president Steve Morris said t\le com-
l(any accomplished what it intended to do. , 

He said PGV's plan was to produce at least 17 megawatts 
during the test. 

The testing was to establish its source as "firm power," 
which entitles the supplier to a premium payment for its 
electricity. 

Kim also praised PGV offi. 
cials for promptly calling gov
ernment authorities. Kim said 
both he and Health Department 
officials went to the plant after 
Friday's second release and left 
after they were satisfied by drill
ers that all the gas was out. 

Friday's leaks came on the 
heels of two brief leaks of H2S 
that occured at the plant late 
Tuesday and early Wednesday. 

Kim said the first occurred at 
6:15 p.m. Tuesday, the second 
at 12:56 a.m. Wednesday. 

The leaks were measured at 
100,000 parts per billion and 
36,000 parts per billion respec
tively at the plant. No elevated 
levels were recorded at the 
boundary or offsite, Kim said. 

The emissions were attributed 
to a leaky turbine which had 
been shut down for repairs. 

HARRY KIM 
... high levels not recorded 

-By AP, T ·H staff 
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Mayor gets 
new asset 
fund rules 
0 Geo relocation 
fund has· $1!2 -million 
that's not been used 
By Gordon Y.K. Pang 
Tribune-Herald 

The latest draft of rwes for a 
geothermal asset fund has been 
completed and sent to Mayor 
Steve Yamashiro, Planning Di
rector· Virginia Goldstein said 
last week. 

The half-million dollar fund 
has accumulated over the past 
four years but has not been· used 
for what it was intended. 

The asset fund was a mandat
ory condition imposed by the 
Planning Commission in 1989 
when it permitted Puna Geoth
ermal Venture's 25-megawatt 
energy drilling plant in Pohoiki. 

The fund· is designed to pro
vide relief from geothermal
related problems to lower Puna 
residents by _ providing money 
for both temporary and perma
nent relocation. 

Because of the absence of 
rules, hg>vever, the money has 
not been allocated during inci
dents over the past four years 
when residents have evacuated. 
PGV has at times paid some 
residents for relocation during 
geothermal mishaps in addition 
to making its required contribu
tions to the fund. 
Th~ state also contributes to 

the fund, which Goldstein es
timated to be about $5!)0,000. 
Only one person, Leilani Es
tates resident Bob Petricci, has 
applied for use of the funds, 
she said. 

The county has been criticized 
for allowing the .plant to 
operate before the Planning 
Commission set rules for distri
buting the money, but the com
mission has been under no 
announced deadline to act. After 
several years of - testing with 

See GEOTHERMAL, 
P~nA 1n 

GEOTHERMAL: Asset: 
From Page 1 
a number of setbacks, the pro
ject has been producing energy 
consistently since April 22. 

Area residents have also criti
cized previous administrations 
for not consulting with them on 

the rules. 
Yamashiro has described the 

asset fund as a major part of 
the concerns involving PGV' s 
neighbors. __ _ 

Goldstein said she's hoping 

fund rules proposed 
for the mayor's comments by proposal could then be sent to 
the end of the month. At that the Planning Commission for fi
point, the draft would be made nal approval "by August or 
public and the Planning Depart- so." 
ment would schedule hearings 
on the long-awaited rules. A 



Temporary PGV shutdown causes outage 
. 

By ROBIN M. JONES megawatts of power and electricity to 7,139 being produced prior to the upset. 
West Hawaii Today electric company customers. The outage, AI first, HELCO officials were uusure of 

IIlLO - After nearly three weeks of which started at about 1:30 p.m., lasted up the cause of the malfunction and thought it 
continuous power piQductioo, Puna Geoth· to 55 minutes for some residents. could have been a piece of the power 
erma! Venture temporarily shut down Tues- By Tuesday evening, PGV's system was company's equipment being worked on in 
day following a system malfunction. back up to the geothermal steam-generated the Puna substation . at the time of the 

Hawaii Electric light Co. "is pretty power level it was producing at the time of outage, Lee said. But further investigation 
certain" that a piece of improperly installed the malfunction. The system was com- revealed the problem was probably the 
equipment at the PGV power plant in pletely down for no more ~ a ~~ ~t l'GV -equipment. 
Pohoiki caused the sys~m to separate~'~-~:;~~ SteYiia'i'"MOrris;-"P~~~ Morris said, however, that the shutdown 
the HELCO system, wd HEI£!l}'l~jnaill~i!tilld general manager. "Bllt_ll: ~ 
Warren Lee. · '• '! :·· <;t~--"_~ lleveral 'more hours to inc:reasc·- flC"''V' 

That separation resulted iD a los& o£ 23 productioD griilually to resume the level 
See PGV: 

Page 4A 

... PGV shutdown causes HELCO outage 
From Paga1A 
actually went well and equipment 
at the plant operated correctly. 
• AU power plant and well field 
systems worked well during the 
shutdown, n he said. 

"It was our first upset condi
tion and it was our first oppor
tunity to evaluate how the system 
operateS. We are happy," he said. 
"There were no emisaions (of 
hydrogen sulfide) and the equip-
ment did not have any problems. • 

That has not been the case for 
HELCO recently. The power 
company has suffered three 

/ power outages in the last four 
days, Lee said. 

An outage Saturday was 
shon-lived and the number of 
people affected was undeter
mined, said Bill Stormont, 
HELCO administration manager. 
Another outage Monday staned 
at 1:19 p.m., lasted until 2:14 
p.m. and hit 4,536 HELCO cus
tomers, Stonnont added. 

Saturday and Monday's power 
losses were caused by a faulty 
instrument signal that resulted in 
HELCO's combustion turbine in 
Keaau automatically shutting 
down. 

The instrument intermittently 
signaled that the engine was 
vibrating excessively, which 
caused the shutdown. ''It is a 
protective. device to save the 
equipment from destroying 

itself," Lee said. 

Because the signal was mal
functioning only occasionally, it 
took HELCO personnel a while 
to locate the problem, he added. 

.~. ··i·l ... ~-·--': ... :: :·r .: .. --.;~: .. 
-Woot Hawaii Today, Wednesday, May 1!1, 1993 

PGV averaged 23 megawatts 
Puna Geothermal Venture provided Hawaii Electric light Co. with 

an average of 23 megawatts during a key 100-hour test over the 
weekend. 

That's a little short of the contracted 25 megawatts called for in its 
contract with HELCO. 

Army Curtis, manager of distribution for the Big Island utility, said 
the output "was close" to fulfilling the terms of the contract, but 
whether the 23 megawatts will satisfy the contract is subject to legal 
interpretation. 

However, PGV vice president Steve Morris said the company ac
complished what it intended to do. 

He said PGV's plan was to produce atleast17 megawatts during 
the test. 

The testing was to establish its source as "finn power," which enti
tles the supplier to a premium p~yment for its electricity. 
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Helco~ Puna pompany blame .. f!ach other for outage 
. , I . , , . , , , , . . 

By Rod Thompson · · . Yesterday, Helco said a substa- ' ny. Puna Geothermal had bee'lf the shutoff of power to Helco 
Big lslclnd correspondent . . tion belonging to the geothermal supplying 23 megawatts to Helco · · went as It was designed 1,9, and 

· . company caused the outage. when the problem started at 1:33 t~ere was no pollution. 
IIILO- Two Big Island power "Further investigation showed p.m. Tuesday. . ' · ' Despite three power outages 

companies are trading blame for that miswiring at the PGV substa- Power to 7,139 customers, in less than a week, Helco said 
a nearly one-hour power outage lion caused them to separate about one-eighth ·of Helco's ' It now has adequate reserves Lr 
this week. from the Helco system," said Hel- total customer count, was to meet Big Island needs with 

On Tuesday, the day of the co ptesident Warren Lee. "The cut off for at 'least 39 min- geothermal on line, despite 
outage, Puna Geothermal Ven• problem was not with Helco's utes. Some started receiving shutdown of a generator at Ha
ture said a malfunction at aHa: equipment." power then, :While others makua. Sugar Co. and mainte
wail Electric Light Co. substation Puna Geothermal sells power didn't get power back ·for 55 nance work being done· on a 
near the geothermal power plant to Helco via power lines built for minutes, Helco 5:!id. . generator at the former Puna 
was the culprit. llelc~ by the geothermal compa- Both companies agreed that Sugar Co. .. 

' 

0 
~ 

~ 
.. \. 

-~ 
~ 

'~ 
"""' r 
I 
~ 
>-:.' :c 
It 
I 

~ 
"' ' \;~ 

\ '.~-
J ~~ 

)r!"' 



., 
·I 

! 
I, 

-
Hawaii Tribune. Herald,. Friday, May 14, 1993--

Health department 
to end 'on-scene' 
monitoring of PGV 
0 Officials have 
recorded 70 noise 
complaints since 
power generation 

By Gordon Y.K. Pang 
Tribune-Herald 

The state Health Department 
is expected to end its "on-scene" 
monitoring program for Puna 
Geothermal Venture's 25-mega
watt project within the next two 
months, Deputy Health Director 
Bruce Anderson said. 

Anderson's comments came 
yesterday as he announced that 
the department has logged more 
than 70 noise complaints since 
PGV began power production 
April 22 and is looking at ways 
to minimize noise. 

''We have no specific funding 
for .geothermal monitoring activ
ities," said Deputy Health Direc· 
tor Bruce Anderson. "The re· 
sources we've been committing 
to this activity are drawn from 
general program support funding 
that is very limited." 

"On-scene monitoring" for the 
well has been condusted by the 
Health Department "during 
events which may result in the 
release of hydrogen sulfide or 
which may cause noise distur
bances," he said. 

Count among those times the 
start,up of the power plant. But 

now that the power plant has 
"stabilized," Anderson said, ''we 
are looking to scale back our 
monitoring effortS." 

He emphasized that "there are 
no immediate plans to stop mo
nitoring" but that the department 
simply wants to reduce the prog
ram to reflect "the same type of 
support more typical of our 
other industrial monitoring and 
oversight activities. We are 
hopeful once the plant is on-line 
that operations are stable so that 
we will not need to provide the 
intensive oversight that we have 
over the last year." 

What that means, he said, is 
no more shift monitors at the 
PGV site sometime after two 
stationary noise monitors are in· 
stalled in the residential neigh
borhoods, Anderson said. He ex· 
peeled that to be completed 
within the next two months, he 
said. 

During on-scene monitoring, 
two Health Department workers 
are stationed from 5 p.m. and 1 
a.m. at the old HGP-A plant site 
between the PGV boundary and 
the Leilani Estates subdivision. 
The workers take regular air and 
noise readings and respond to 
complaints made through an an
swering service set up by the 
state. 

PGV's complaints have pri
marily been associated with 

See PGV, 
Page 8 
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'noise, Anderson said and the 
Health Department is "moving 
as quickly as we can" to meet 
resident concerns. 

"Through today, there have 
been no exceedances of stan
dards," he said. "They've been 
within, but just barely. We're 
currently seeing levels of 42 to 
44 decibels. They are approach· 
ing the noise limits but have not 
violated them - to date." 

PGV's permit allows for 
emissions of up to 50 decibels at 
its boundary lines during day· 
light hours, 45 decibels at night. 

"There are no operating cir· 
cumstances right now which are 
exacerbating the sound situa· 
tion,'' said PGV vice president 
Steve Morris. 

Both Morris and Anderson 
could not answer the question of 
what decibel-level can be ex· 
11;cted by residents during nor· 
mal operating hours or if resi • 
dents should expect to continue t 
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Federal El"'"' 
on mass geo 
may be moot 
State gives up on 
export of energy 
By ROBIN M. JONES 
West Hawaii Today 

HILO - The effects geothermal deve
lopment could have on Hawaiian culture 
will be among many elements considered in 
a federally prepared environmental impact 
statement being prepared for mass geother
mal development in Puna. 

The problem with the study is that it will 
focus on the possible effects of a project 
the state has sbelved - at least for now. 

The state has decided against continuing 
to pursue mass development of geothermal 
power in Puna for export to Oahu, accord
ing to the Takeshi Yoshihara, deputy 
director of the Department of Business 
Economic Development. 

The EIS says the study will consider the , 
effects of a large-scale, 500-megawatt 
project that would include an underwater 
cable for shipment of power to Oahu. But · 
the cable project has been deferred, Yoshi
hara said. 

"The state's policy has been clearly 
stated by the governor. Our focus will be 
entirely upon satisfying the energy needs of 
the Big Island," Yoshihara said. 

"As far as state policy is concerned, in 
our view, we don't see the need for'' the 
study. 

The mass opposition to the project along 
with studies that show it would not make 
economic sense led to the death of the 
project. "Geothermal is economical only 
for the Big Island at this time," Yosbihara 
said. 

The U.S. Department of Energy will 
proceed with the EIS, regardless, because a 
U.S. District Court judge last year ruled in 
favor of several environmental groups and 
ordered that the study be done before any 
additional federal funds can be expended 
on geothermal development in Puna. 

The federal government has already 
given the state about $33 million for 
research on geothermal development, 
including $5 million that will fund the EIS 
and other money already used to study the 
stalled cable project. 

The EIS will have no bearing on the 
True/Mid-Pacific Geothermal or Puna 
Geothermal Venture projects and will not 
reevaluate their possible impacts, according 
to the plan. 

The Department of Energy will investi-

See GEO: 
Page. 7A 

PGV says KS-8 is sealed·· 
POHOIKI- Puna Geothermal Venture announced Friday that it 

completely shut down its troubled KS-8 well. 
The well has been the cause of numerous problems with hydrogen 

sulfide emissions and other problems that led to several closures and 
months-long delays in getting the site ready to produce geothermal 
power to sell to Hawaii Electric Light Co. 

"We have closed the book on KS-8. The well is permanently sea
led and the surface area has been restored to its original condition " 
Puna Geothermal Vice President Stephen Morris said in a release. ' 

Puna Geothermal began producing power from the plant April 22 
and is providing HELCO with 20 to 25 megawatts of power as re: 
quired under its contract with the utility. ' 

... Gee EIS 
From Paga1A 
gate the impact on Native 
·Hawaiian practices by consulting 
and cooperating with Native 
Hawaiians through mutually rec
ognized experts and Hawaiian 
organizations that represent vari
ous Hawaiian viewpoints and 
concerns, according to the EIS 
implementation plan recently 
released by the U.S. Department 
of Energy. The Department of 
Energy will also consult with the 
Office of Hawaiian Affairs for 
more input. 

The impact statement, which is 
not expected to be completed 
until early 1995, will also con
sider the health effects of hydro
gen sulfide emissions and several 
other issues pertaining to air 
quality and preventing geother-

1 mal development from deterior· : 
ating the air quality. I 

The impact well drilling could 
have on ground and surface water 
will also be considered, as will 
the possible effects geothermal 
development could have on the 
unique geological aspects of the 
region. 

The wide-ranging study will 
also attempt to discern the effects 
mass geothermal development 
could have on the Wao Kele 0 
Puna rainforest and endangered 
species of plants and animals, 
including marine life. Land-use 
issues, health and safety concerns 
and other socioeconomic ques
tions also will be addressed. 

y oshihara said that although 
the information obtained through 
the ElS will not be immediately 
beneficial to the state, it may be 
~tothereUden~concemed 
about geothermal development It 
would give them another inde
pendent source of information 
that may be more credible than 
other information the state and 
developers have circulated. 

The EIS will also include 
·studies of alternatives to geother
mal development, which sbould 
be beneficial, Yosbihara said. 
The alternatives to be studied 
include conservation, demand
side management (controlling the 
amount of energy needed) and 
coal. 

The scope of the study was 
determined by governmental and 
community input at scoping 
meetings conducted on Oahu, 
Maui Molokai and the Big Island 
in March 1992. Questions and 
concerns raised by more than 170 
people who attended the meetings 
and an additional 70 people who 
submitted written material shaped 
the scope of the study. Comments 
from federal, state and county 
agencies were also incorporated. 

Another 242 people sent the 
Department of Energy statemen~ 
requesting it study what influence 
the project may have on 
Hawaiian cultural. and religioua 
pr~ctices. • 
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PGV power flows; as old well shut down 
0 Production well 
generating close to 
25 megawatts now 

Puna Geothermal Venture has 
permanently shut down the 
troubled Kapoho-State 8 geoth
ermal well, the company an
nounced Friday. 

PGV vice president Steve 
Morris also . reported that the 
KS-9 production well Is now 
generating between 23 And 25 
megawatts of energy, up to 23 
megawatts of which is nowing 
into Helco's power grid. 

resulting in the evacuation of a 
number of neighbors. Area resi
dents also complained of health 
effects. 

PGV is · required to return 
abandoned, unusable well sites 
to their original· condition under 
the terms of Its permit. 

The Parker 235 drill rig has 
been moved to KS-1, an aban
doned· well drilled by a PGV 
predecessor, Thermal Power 
Co., Morris said. 

would provide ihe balance of 
KS-9'S energy production or 
otherwise would be used as a 
back-up well, Morris said. 

"When 10 is available, we 
need to make some decisions on 
how io operate the wells," he 
said. 

Motris said he did not know 
of · arty complitints called into 
PGV response lines since the 

restart of power. 
Asked if the second well 

could be used to give Helco 
. more than the contracted 25 me
gawatts, Morris replied: Our fo
cus right now is 25 megawatts. 
Should Helco have a need for 
additional power, we will look 
at what can do to help them." 

-By Gordon Y.K. Pang 

Morris said the "final plug
ging and abandonment" of KS-8 
occurred last week. "The well is 
permanently sealed and the sur
face area has been restored to 
its original condition," he said. 

l<S-9, in the meantime, has 
been on-line since April 22. 
Helco president Warren Lee said 
he expected the ·-well to go 
through performance tests, with 
Helen officials db hand, 
tomorrow. 

Drilling has also been com
pleted on KS-10, another pro
duction well, and PGV workers 
are completing piping to the 
plant, Morris said. 

KS-8 was the source Of the 
June 1991 blowout, which 
spewed hydrogen S)llfide into 
the area surrounding the well, 

PGV's. contract with Helco 
calls for 25 megawatts. KS-10 
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Pooi..Jt" brand f"-1! transmitlal memo 7611 I*"'- • 

May ll, l99J 

FOR IMMEDIATE RELEASE 

Contact: Steven E. Morris 
(808) 965-6233 

·ritle: PGV KNOCKED OFF-LINE 

,.. Keith ~lie 
c .. •. .... 

DLNB. 
D•pt. 

.... 587-o3io 

·-· .,..,. Steven Korris 
c<> Puna Geothermal ..... , ... . 528-5225 

524-9349 

C".--: 
:8·~" 

·:__·· ·~ 

Puna Geotherl\al Venture wa10 1tripped off-li~e '-~-by :;:. 
( r 

S--.~~- .... 
malfunction at the HELCO substation near ~he PGV power pla~~ PGV:: 

~ 
was producing 23 megawatts at the time :of· the incident· • "All 

power plant and well field systems worklQ. well during the shut-

down," according to Steven Morris, vice-president and general of 

PGV, "the problem at the HELCO :oub:;;tation !has been corrected and we 

are now in the process at bring our genera,lt;ing units baCk on line." 
1~·-·. 

# I # 

I 

~-:···· 

,;_,i~~--

'
.- _, .. _._ -

I '-"'· ........ . 
I -~"•"·'·······••·•· .• , 

iSS:$" 

~:~ 
·~:--

• ,,._. ........ 

(/) 

~ 
~ 

' .. 
(__-:_ 

. 
:.-. 

( . 
:~-~ "- ' 

__,___ 
·- )._:-~ - • --c 

- "' 
:t..> 
__, 

c 

" -"--

""' -..1 
(.j':; 

.. -
0 



/ Dl\ >N OF W~R/ AND LAND DEVELOPME 

FROM: ____ *-::=:::::::>--- DATE: ~ ~ FILE IN: ____________ _ 

TO: !NIT: 

R. LOU! 
S. Kokubun 

PLEASE: 

See Me 
Call 
Review & Comment 
Take Action 
Investigate & Report 
Draft Reply 
Acknowledge Receipt 
Type Draft 
Type Final 
Xerox __ copies 
File 

FOR YOUR: 

Approval 
Signature 
Information 

REMARKS: 



APR 2'3 } 93 ~5: liS PUf-IA GEO \/ErHURE ( 808) 524-9349 F'. 1 

'1.•~.; ... 
i,..' 

Post-It" braney .fax transmittal memo 7071 I• ot -· • 
To 

Keith %.Ahue •- Steven !';orris 
- -Co. DLNR --· ""· Puna Geothermal 

April 29, 1993 
i . ':r. ··~ ~·~ ., , ,., , . 
j,!;·, I 

FOR IMMEDIA'l'.E: REI.EASE 

Contact: Steven E. Morris 
(808) 525-5225 

Dept. 

• ... 587-0~390 

Title: 
i ... · '' ·,. -

pc:;;y SUPPLIES STEADY POWE~ 

l •. i:' '·''·· ,. ''. 
,_ ..... 

• ....... ~28-5225 .... 
524-9349 

start-up activities at Puna Geo.~ermal venture continue 

I .• :, :""'~ • 

to go well !_with a steady export o~ 10 to 12 megawatts of 
,.,, 

electricity ,:to the HELCO grid, accordin~ to PGV vice-president 
'' ~- -

and general :manager, Steven Morris. 

PGV has been on-line for one w(\ek. PGV reported a peak 
''··~:. 

of 14 megawatts ':Last weekend, and has conr~-~~~5!, .. ~., _e:.tport batween 

10 and 12 megawatts. "We expect to maint~in our generation level 

for the nextLse~er.;l days. our goal ren\jl.ins to be producing 25 

megawatts before' the end of May," Morri.f-. §~;ig, __ 

last 

. '' 

. 
,~-:--· 

PGV,.,has been continuously qenet.;i!l:tJ!ICJ electricity since 
.... , 
1'.: 
'···: 

~rhursday·. ·PGV expects to reach fits full capacity of 25 

1-...•.. 

by\,:Late May. 
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!Puna Geotherm.al 
:By Hugh Clark 
:Adveniser Big Island Bureau 
' 
: POHOIKI, Hawaii - Puna Geother-
:mal Venture expects to resume gener
•ating electricity for Big Island resi
:dents sometime next week, after being 
:shut down since October, company 
:vice president Steve Morris said yes
•terday. 
' The first step will be taken Friday, 
:when the company will resume a 
:clean-out of a key steam production 
•well. 
: Once that is done, Puna Geothermal 
:expects to send about 7 to .10 mega
:watts of electricity ·to the public-utility 
;"grid" operated by Hawaii Electric 
•Light Co. by Thursday or Friday, Mor
:ris said. 
: The company hopes to reach its full 
:output of 25 megawatts by late May, 

----

Morris said. 
Longtime proJect opponent Big Island 

Rainforest Action Group has an
nounced plans to demonstrate and tres
pass during the re-start effort, likely 
leading to further arrests in the con
troversial development that has led to 
hundreds of arrests and dozens- of mis
demeanor convictions. 

Some of the latter are now on appeal 
and headed to the Hawaii Supreme 
Court. 

Morris said in an announcement that 
there will. be a smell from the four
hour clean-out process, which involves 
removing sand and grit from the Kapo
ho State-9 well. 

That operation was halted Feb. 8 
and the state Health Department and 
Puna Geothermal have been in discus
sions ever since. 

Morris said there will be no cause 

said ready to resu ttte 
for alarm or any health hazard. 

Puna Geothermal is underwriting an 
evacuation site at the Pahoa Communi
ty Center for those wishing to leave 
the nearby area during the 9 a.m. to 1 
p.m. procedure Tuesday. 

Residents living within 3,500 feet of 
the site will receive letters one day 
before the clean-out, state health offi
cials disclosed. 

Morris said he expects his company 
to meet the state permit level of 25 
parts per billion release of hydrogen 
sulfide gas. 

"There is a significant difference," he 
said, "between the nuisance levels of 
25 parts per billion in our permit and 
the (federal) OSHA health standard of 
10,000 parts per billion. • 

He said although neighbors may de
tect the rotten egg smell of the gas, 
"we intend to keep it at a minimum." 

Following the clean out, equipment 
will be removed and the steam from 
the well will be sent to the completed 
power plant in the $120 million project, 
which has experienced repeated stalls 
since June 1991 following a- blowout 
during the drilling of the now-aban
doned KS-8 .well. 

Morris said bolts will be tightened 
and minor modifications will be made 
after the clean-out. 

Puna Geothermal was sued earlier 
this week by HELCO for non-perfor
mance of its contract. It had been con
tracted to start October 1991. 

The plant was blessed in private reli
gious ceremonies conducted Wednes
day, Morris disclosed yesterday. 

That ceremony was conducted by 
The Rev. Henry Kahalehili, pastor of 
Glad Tidings Church in Hllo, who said 
he was "tired of rolling blackouts ... " 
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Debate heats up as PGV 
0 Yamashiro, Kim 
at odds over safety 
of gee development 

By Gordon Y.K. Pang 
Tribune-Herald 

Harsh debate over geothermal 
development has been renewed 
as Puna Geothermal Venture 
gets set to restart the KS-9 pro
duction well sometime later this 
week. 

At the forefront is a confron
tation between Mayor Steve Ya
mashiro and Civil Defense Ad
ministrator Harry Kim. 

Kim, concerned with health 
and safety, has gained an ally in 
state Sen. Andrew Levin (Puna/ 
Ka'u/South Kana). Levin last 
week called on Yamashiro to 
hold a hearing on whether PGV 

has violated is geothermal re
source permit. 

But Planning Director Virgi
nia Goldstein has reviewed the 
situation, Yamashiro said Friday. 
"I don't see any reason to 
reopen the permit at this time;" 
he said. "A good portion of the 
regulatory proceedings is in the 
hands of the Department of 
Health and they have not given 
us any indication the permit 
should be reopened." 

Yamashiro added that Levin's 
concerns were "very non
specific." 

But Kim says- he has continu
ing concerns that are specific. 
"The Planning Commission re
quires an emergency plan con
taining certain things,'' he said 
Friday. "The ERP states that we 
will assure the safety of resi
dents and employees, I'm stating 

I cannot. I think the tnic 
points that out." 

Kim says PGV's pen 
for a hazard analysis e1 
and risk assessment of p 
other than hydrogen sul1 
that he has been put • 

GEO: [ 
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rainc Inouye did. !not 
off on the revised 
Kim's objections. 

A recent Kapoho ( 
Association newslett 
Yamashiro for not tl 
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HELCO sues over failure 
to get geothermal power 
By Hugh Clark what it is costing HELCO to 
Advertiser Big Island Bureau cover Puna Geothermal's fail· 

ure to provide the power, he 
HILO, Hawaii - Hawaii said. 

Electric Light Co. has sued Pu- Puna Geothermal has been 
na Geothermal Venture for sidelined since Feb. 8 when a 
what could amount to over $6 cleaning of its Kapoho State-9 
million in damages for failing well produced unexpectedly ex
to provide 25 megawatts of en- cessive hydrogen sulfide gas. 
ergy for the last 19 months. Steve Morris, vice president 

The suit, which had been of Puna Geothermal Venture, 
urged by geothermal opponents said he has not been provided 
and the Public Utilities Com- a copy of the suit and declined 
mission in 1992, contends Puna to comment on it. 
Geothermal has been obligated · Puna Geothermal had earlier 
to provide the power since Oct. said it would have provided 
3, 1991. power to HELCO a long time 

; The suit itSelf does not speci- ago, except for regulatory de
' fy the damages sought. lays and a lawsuit against the 

1 

: But HELCO President War- state Health Department. ' 
"-'ren Lee said it is in. excess of The suit chal!enging its emis- · 

$6 million and growing at a sion rules stalled geothermal 
o/Wrate of about $350,000 a month. activity for several months in 
: The monthly sum represents 1992. 
• . . 



West Rawaif 1y, Tuaday, April 13, 1~ 

PGV may not start this week 
HONOLULU (AP) -A state health official said Monday he is 

not sure Puna G.eotherrnal Venture will be ready to resume operations 
by the end of thts week. 

Deputy health director Bruce Anderson said PGV may not have 
ad~qua.te tim~ to notify residents and government agencies of its plan, 
whtch IS reqmred under new regulations. 
And~rson said he does not anticipate health problems from the 

up.commg we~l clean-out and subsequent power plant start-up. But he 
s:ud some re~tdents may want to leave their homes because of a pos
Sible odor nutsance. 

Anderson said the departme?t. i~ also waiting for a final report 
about work safety from the Dtvtston of Occupational Safety and 
Health. 

He said the department probably will not be able to confirm a start
up date before Wednesday. 

Meanwhile, Ande~on said. the Health Department has imposed a 
$10,000 penalty agamst ~G:V for an ~xcessive hydrogen sulfide 
release ~n Feb. 8 du':'D.g. a slDlllar start-up operation. 

He satd the state mlttated enforcement action after hydrogen sul
fide levels .re~c~ed an hourly average of at least 150 parts-per-billion. 
The legalllDlltts 25 parts-per-billion. · 

Anderson said PGV has 20 days to request a hearing. 

Hawaii Tribune • Herald, Tueaday, April 13, 1993-

No geo start-up this week 
0 Deputy health 
chief says permits 
won't be ready yet 

By Gordon Y.K. Pang 
Tribuna-Herald 

Puna Geothermal Venture 
likely won't be able to restart its 
KS-9 production well this week 
after all, Deputy Health Director 
Bruce Anderson said yesterday. 

PGV still needs a permit to 
operate the Pohoiki power plant, 
and the Health Department is 
still waiting for a go-ahead from 
the federal Division of Occupa
tional Safety and Health, Ander-· 
son said. 

Given, that PGV must meet 
24-hour notification require
ments, the start-up probably 
won't happen until at least next 
week, he said. 

PG V has yet to · submit a 
schedule for the return of KS-9, 

which Helco is hoping will pro
vide at least 7 megawatts to its 
power grid. · 

Anderson said the Health De
partment asked the federal 
agency to take a look at worker 
safety conditions at PGV follow
ing the Feb. 8 steam release 
which forced the project to shut 
down yet again. Two PGV 
workers reported feeling affects 
of hydrogen sulfide gas as did a 
number of police officers at the 
well site. 

The Health Department is not 
looking for something official, 
Anderson said, but simply "con
firmation" before PGV is al
lowed to restart. KS-9. 

PGV has made improvements 
required afteu the February inci
dent, most notably those dealing 
with gas abatement procedures 
and steps for notifying residents 
and authorities of both PGV's 
planned activities and unplanned 
events, Anderson said. 

Meanwhile, Anderson said a 

recent charge that high radon 
leve1s found in hydrogen sulfide 
gases coming "from a fall steam 
release was misstated by engi
neer Wilson Goddard. 

Goddard said PGV did not 
perform a geochemical. analysis 
on gases coming from the well 
in February, and therefOre pre
sented an unnecce.£1 ri$.k to 
residents. 

"We have evaluated the ~po
sures and health risks as.oeiated 
with radon and found th~ to 
be insignificant, • he·· said. "I 
think (Godded) .made some er
rors in his caicu1ations. 

Goddard had e_.arlier called for 
the federal EnWilnme$1 Pro
tection Agency to investigate 
fluids coming from the well. 

But according to Anderson, "I 
spoke with the cllicfs. gf the. air 
program and the water program. 
The agency has no outstanding 
concerns related to the state's 
oversight of geothermal develop
ment activities." 



·THE GARDEN ISLAND.SUNDA Y, APRIL 11, 1993 

California scientist wants 
geothermal well shut down 

' 
HILO (AP)---A California scientist is asking the U.S. Environmental 

ProtectiOn Agency to permanently shut down Puna Geothermal's well 
site at Pohoiki. 

Copies of the leuer from research engineer Wilson Goddard also 
were sent to Vice President AI Gore and Attorney General Janet Reno. 

The state hired Goddard's company, Goddard & Goddard Engineer
ing,to study Puna Geothermal's drill site after a 1991 well blowout that 
forced the state to close the site. · 

The state allowed Puna Geothermal to reopen the site last year, but it 
has continued to be plagued by problems with hydrogen sulfide emis-

sions and eontin~ed community opposition. . . 
In his letter, Goddard said the well site is "beyond the current en

gineering state of the art." He also said the East Rift Zone area of 
Kilauea Volcano, wbere the drill site is located, isn't an appropriate 
place for geothermal development. 

Families living next to the well site have suffered for years from 
health risks caused by numerous violations of federal clean air and 
water laws, Goddard said. 

However, University of Hawaii geochemist Don Thomas said God
dard's conclusions are based on overstated radon concentrations. He .. -
called Goddard's position "alarmist." 

"I have yet to fmd anything that says geothermal is too dangerous," 
said Thomas, who has done considerable study on geothennal fluids. 

The anti-geothermal Big Island Rainforest Action Group issued a 
statement Thursday asking the state Department of Health to beuer en
force the provisions of Puna GeothentJal's operating permit, including 
more sampling and j1113)ysis, before allowing work to re~ume. 

Work at the well site was halted after hydrogen sulfide gas was 
released during a well clcanout Feb. 8. 

The statement said the department should stop allowing Puna 
Geothermal "to shoot first and ask questions later," and that all ques
tions need to be answered before work resumes. 

Puna Geothermal hasn't commented. 

tWul Jlowoll ,Tod•h Sa....,., -April 11, ·1993-o• I 

Scientist asks'EPA to shut down. 
Pohoiko well site permanently 

HILO (AP) - A California scientist is asking 
the U.S. Environmental Protection Agency to per
manently shut down Puna Geothermal's well site at 
Pohoiki. 

Copies of the letter from research engineer Wil
son Goddard also were sent to Vice President AI 
Gore and Attorney General Janet Reno. . 

The state hired Goddard's company, Goddard & 
Goddard Engineering, to study Puna Geothermal's 
drill site after a 1991 well blowout that forced the 
state to close the site. 

The state allowed Puna Geothermal to reopen the 
site last year, but it has continued to be plagued by 
problems with hydrogen sulfide emissions and con
tinued community oppositiori. 

In his letter, Goddard said the well site is "bey
ond the current engineering state of the art." 

He also said the East Rift Zone area of Kilauea 
Volcano, where the drill site is located, isn't an ap
propriate place for· geothermal development. 

Families living next to the well site have suffered 
for years from health risks ·caused by numerous vio
lations of federal clean air and water laws, Goddard 
said. 

However, University of Hawaii geochemist Don 
Thomas said Goddard's conclusions are based on 
overstated radon concentrations. 

He called Goddard's position "alarmist." 
"I have yet to find anything that says geothermal 

is too dangerous," said Thomas, who has done con
siderable study on geothermal fluids. 

The Hawaii Island Geothermal Alliance called 
Goddard's recommendation "a last-ditch, desperate 
attempt to stop geothermal energy development for 
use on the Big Island." 

Geothermal power should be given a chance to 
prove how it can benefit the Big Island, said fl' ~<\ 
executive director Bill Cook. 

The (anti-geothermal) activists, unfortunately, 
have coerced Hawaii's regulators into more regula
tion than is needed," Cook said. 

"Every small miscue is treated as a catastrophic 
event instead of what should be termed a minor in
dustrial incident," he said. 

The anti-geothermal Big Island Rainforest Action 
Group issued a statement Thursday asking the state 
Department of Health to bettet enforce the provi
sions of Puna Geothermal's operating permit, in
cluding more sampling and analysis, before allow
ing work to resume. 

Work at the well site was halted after hydrogen 
sulfide gas was released during a well cleanout Feb. 
s: 

The statement said the department should stop al
lowing Puna Geothermal "to shoot first and ask 
questions later," and that all questions need tr 
answered before work resumes. 

Puna Geothermal hasn't commented. 



PAt..< _;BUSINESS NEWS Monday, March 29, 1. -"' 

New conditions set for Puna Geothermal 
The state Department of Health has outlined a new set of 

conditions for Puna Geothermal Venture's 25-megawatt pro
ject. The new conditions dictate that PGV give area residents 
ample time to relocate when there is a likelihood that emission 
levels will increase and then pay for that relocation. PGV has 
been shut down since Feb. 8. when emission levels exceeded 
the permitted 25-parts-per-billion hourly average< The plant is 
expected to resume operations in early April. 

Hawaii Tribune • Herald, Thursday, April 1, 1993-

Switched to pro-geothermal 
I have long been on the fence as far as geother

mal development is concerned. Of course I would 
want it done in such a manner that poses no 
threat to the community. If that cannot be accom
plished of course no one would want that. It has 
recently come to my attention that some of the 
anti-geothermal folks are against it because with a 
large amount of readily available power industry 
would be sure to follow. When I look around 
Pahoa almost all you can see is welfare food 
stamps and more welfare. I can think of nothing 
better than offering and putting these people to 
work. Just the idea that some would be against 
geothermal because it might create some jobs is 
enough for me to now say I am PRO-GEO. I am 
real tired of working hard and paying exorbitant 
taxes to support these folks. 

Jesus Lulz 
Pahoa 



Hawaii Tribune- Herald, Thursday, April 15, 1993-

No power Helco sues 
I Utility says Puna 
ieothermal owes 
tillions in sanctions 

Third Circuit Court said PGV 
has failed to live up to a con
tract requiring it to provide 
Helco with 25 megawatts of 
electricity as of Oct. 3, 1991, a 
year after PGV received its, per
mit for construction of a geoth
ermal plant in Pohoiki in lower 
Puna. The lawsuit seeks unspec
ified damages, court costs and 
interest. 

In March 1992, Helco said 
PGV owed the utility $1.8 mil
lion and penalties for failure to 
provide electricity continued to 
mount at the rate of $4 million 
per year or about $350,000 per 
month. 

ihe June 12, 1991 blow-out of 
geothermal well KS-8 - as 
well as resulting court orders 
halting work on the geothermal 
plant - that delayed completion 
of the·. well were not such cir
cumstances, the lawsuit said. 
According to the lawsuit, PGV 
also did not promptly notify 
Helco of the delay as required 
under the contract. 

denied that it owed Helco pen
alty payments. 

PGV General Manager Steve 
Morris yesterday said he had not 
seen a copy of the lawsuit and 
declined to comment on the 
matter except to say tha' 'lV 
and Helco "have a differ~--- in
terpretation of the sanction pro
visions." He said the two sides 
have had "ongoing discussions" 
about the matter. 

· Dave Smith 
June-Herald 

Hawaii Electric Light Co. has 
ne to court in 'lm attempt to 
ce Puna Geothermal Venture 
pay millions of dollars in 

1ctions stemming from its fai
e to provide Helco with 
ctricity. 
fhe lawsuit filed in Hila's 

Helco President Warren Lee 
said the amount PGV owes so 
far is in excess of $6 million. 
He said actual numbers were not 
included in the lawsuit because 
the sanctions continue to grow. 

Lee said that figure was esti
mated as what it would cost 
Helco to run and maintain suffi
cient equipment to cover PGV's 
shortfall. 

The lawsuit said certain 
"force majeure" circumstances 
- those beyond PGV's control 
- could negate the sanction 
provisions of the contract. But 

The suit said when PGV did 
notify Helco of the delay, it 
claimed that the June 1991 
blowout and the "regulatory ate 
termath" that followed consti
tuted force majeure events and 

Lee said Helco is relying on a 
task force analysis of the June 

See HELCO, 
Page 8 

HELCO: Geo firm sued over lack of power 
t'rom Page 1 
1991 blowoutthat found that the 
incident could have been 
avoided. 

The lawsuit said "to date, de
spite repeated demands by 
Helco for payment of sanctions, 
PGV has failed to provide any 
capacity to Helco and/or to pay 
sanctions to Helco for non-. 
delivery of capacity." 

The lawsuit said that consti
tutes a breach of the contract 
and resulted in damages to 
Heloo because it has had to at
tempt to fmd and pay for other 
sources of electricity and has re-

suited in a loss of profits. 
Lee said the lack of PGV 

power has placed a heavier de
mand on Helco's existing gener
ation equipment, resulting in 
higher maintenance costs. He 
said rates the Public Utilities 
Commission allows Helco to 
charge were formulated with 
PGV power - and a related 
surcharge - factored in and the 
rate is insufficient -to make up 
the difference in generation 
costs. 

PGV has suffered numerous 

production delays, some the re
sult of stop-work orders from 
the state or county as a result of 
leaks of noxious hydrogen ·sul
fide gas. It has been confined to 
drilling activities since February, 
when amounts of hydrogen sul
fide exceeding permit levels was 
emitted during a clean-out of 
KS-9. 

State officials said PGV could 
resume clean-out activities as 
early as next week. Lee said 
Helco currently expects PGV to 
begin providing electricity by 
the end of the month, 

A November 1992 statement 
to the federal Security Exchange 
Commission from PGV's parent 
company, OESJ Power Corpora
tion, said lawsuits fiJed over 
Helco's claim for penalties or 
existing debts could cost OESJ 
controlling interest in the PGV 
plant. 

Lee said that if PGV were to 
lose its controlling interest it is 
hoped another geothermal com
pany would take its place. Lee 
said Helco has not discussed the 
possibility of taking over opera
tion of the plant. 



West Hawall Today; Friday, April 16, 1!193-

Researcher says PGV radon harmless 
By DAN BREEDEN 
West Hawaii Today 

Claims that dangerous levels of 
radon have been vented from 

·geothermal wells in Puna are 
based erroneous calculations 
which "ignores the means by 
which radon poses a radiation 
risk," according to a researcher 
hired by the county Planning De
partment to investigate the 
sitnation. 

"It appears that Dr. Goddard's 
allegation that the radon present 
in Hawaii's geothermal fluids 
poses a significant public health 
threat is. without any serious sci
entific basis," Don Thomas wrote 
to the Planning Department in re
fere!lc;co to claims being made by 
engineer Wilson B. Goddard of 

California. 
In a letter to Kapoho Commun

ity Association officials, Goddard 
said his analysis of Puna Geother
mal Ventnre well testing showed 
extremely high radon levels 
which "certainly establish that a 
life-threatening, severe health and 
safety event occurred." 

But Thomas maintains that 
Goddard incorrectly calculated 
the percentage of radon contained 
in geothermal fluids and this 
"misinterpretation" resulted in the 
conclusion that the radon con
centration could be deadly. 

"As a basis of comparison of 
the radon risk associated with Ha
waii's geothermal fluids, analyses 
of groundwater wells in Hawaii 
and throughout the United States 

have found radon concentrations 
higher than those reported for the 
geothermal wells," Thomas said. 

Goddard also failed to account 
for dispersal of the gases and the 
fact that the primary hazard of ra
don is from radioactive "daughter 
products" such as polonium, bis
muth and lead, which can accu
mulate when radon is trapped in 
an enclosed space, according to 

.Thomas. 
"The primary constituents that 

pose a threat during radon expo
sure are present in only the most 
minor amounts during the time 
[>eriod when anyone in the public 
is likely to be exposed to the 
gaseous discharges from the 
geothermal activity," Thomas 
wrote. 
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... PGV won't be getting started this month 
From Page1A 
procedures. So, nearby residents 
should be notified when such a 
procedure is planned and given a 
safe place where they can wait 
out the procedure, be said. 

During the February incident, 
levels of the noxioua gas reached 
levels far exceeding those per
mitted. They were recorded at 
150 parts per billion on an hourly 
average. POV is allowed 25 parts 
per billion on an hourly average. 

Following that ipcident, which 
happened during a scheduled 
cleanout procedure of well 
Kapoho State:9, the health 
dep~ent. sbui down the pro
ce~.\ which began the eurrent 
delay. 

Despite the delay, POV offi· 

dais are optimistic about the 
capacity of the KS-9 production 
well. 

Morris said it may have 
enough geothermal resource to 
produce the 25 megawat~ of 
power the company is contracted 
to supply. But .its exact energy 
won't be knovin until it is rm
lshed iind on line, be said. 

POV Is also in the process of 
drilling another production well, 
KS-10: Drilling that well should 
take another two weeks and then 
piping work must be done before 
it can be connected tb the power 
plant and uaed for production, 
Morris said. 

In the meantime, POV and 
state officials continue to work
out the new condltiona and plan 

for the day the company will 
again be supplying much-needed 
power to Big Island residents. 

But before that, POV must 
agree to call residents· within 
3,500 of the plant to notify them 
of any procedure that may result 
in hydrogen sulfide emissions, 
supply the same residents with 
written notification of the proce
dure, publish a notice in the 
newspaper about the procedure, 
write a press release detailing the 
planned activity and make it 
available to anyone interested, 
provide a location where resi
dents can go during the proce
dures and have .a state Health 
Department inspector oQ site 
during such procedures, Ander
IIOD Said. 
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Shut down Puna geothermal, expert says 
o Area families have 
endured for 17 years 
By Rod Thompson 
B4g ISIOn<! co<r8Sj)Ot1dent 

HILO - Geothermal develop
ment in the Puna district is "beyond 
the state of the art" and should be 
permanently shut down, a Califor· 
nia expert has told the U.S. Environ· 
mental Protection Agency. 

"The families surrounding the 
geothermal complex have been ad· 
versely affected for over 17 years 
with repeated violations of Federal • 
Clean Air and Water Laws as well as 
dozens of instances of impacts from 
... hydrogen sulfide ... and other 
toxics," environmental engineer 
Wilson Goddard told the EPA in a 
March 29 letter. 

Puna Geothermal Venture is un· 
der investigation by the agency, 
Goddard told the Star-Bulletin. The 
Pele Defense Fund asked for such 

, an Investigation last August. 
An EPA spokeswoman in San 

Francisco said the agency would 
n¢ther confirm nor deny that an 
investigation is under way. 

Puna Geothermal spokesman Ste
ven Morris was unavailable for com· 
ment yesterday. 

.. Anti~geothermal activists are 
making a last-ditch, desperate at· 
tempt to stop geothermal energy 
development." Hawaii Island Geo
thermal Alliance head Bill Cook said 
in a prepared statement. 

Without mentioning Goddard by 
name, he refered to "an alleged 
mainland expert." . 

In 1991 God~ard was one of sever· 

. 

al mainland experts hired by the . 
state to report on Puna Geother· 
mal's 31-hour blowout. 

"I've been working on these 
things for 25 years, and I never had 
a case like this," Goddard said this 
week. Complaints by nearby resi· 
dents about smelly hydrogen sui· 
fide gas are commonplace. But God· 
dard said the gas also destroys 
metal, making it brittle and leading 
to cracks and leaks. 

The problem is that hydrogen 

' 
sulfide builds up in wells that are on : 
standby, as they have been during 
the numerous delays the company 
has experienced. 

Once the power plant is operating 
and steam is flowing through it, the 
problem will be reduced, he said. 

But that isn't enough for him to 
change his overall opinion. 

"It's just beyond the current engi
neering state of the art," Goddard 
said. "They ought to pack up and go 
hOM!'." . 



·WOM Hjwal Today, 11iurtdll,; Aprn 1, '1~ _ 

Engineer calls for EPA audit of Puna· Geothermal 
By DAN BREEDEN 
West Hawaii Today 

Engineer Wilson B. Goddard 
of California has asked for a fed
eral Environmental Protection 
Agency audit of Puna Geothermal 
Venture operations, in part be
cause he believes tests indicate 
that radon in levels more than 
100,000 times what is allowed 
was released from the KS-8 well 
before it was closed. 

"Those things are really ex
ceedingly dangerous," he said 

Wednesday from his Lucerne, 
Calif., home.' Goddard operates 
Goddard & Goddard Engineering 
which provides environmental 
studies for geothermal operations 
on the mainland, according to the 
engineer. 

In a letter to Kapoho Commun
ity Association president Jan 
Hedtke, Goddard said an analysis 
of test results from KS-8 allowed 
11approximately a concentration in 
the noncondensable gases of 
588,000 pico curies (per) liter of 

Radon 222." An acceptable level 
is only 4 piCi, he said. 

Goddard said testing of chemt· 
cal levels resulting from venting 
''certainly establish that a life
threatening severe health and 
safety event occurred." 

PGV president Steve Morris 
said radon measured at KS-8 was 
very low, but Goddard said the 
initial figures must be corrected 
because the chemicals are con
centrated in non-condensible 
gases which require special hand-

ling and reinjection. 
Also, "radon levels are not par

ticularly high" when the well is 
open but increase when the gener
ator is operating an the non
condensible gases must be ex
tracted from the turbine's cooling 
unit. 

Similarly high radon levels, 
and possibly higher, will likely be 
encountered by the newly com
pleted KS-10 well, according to 
Goddard. 

uThis resource has shown itself 

-}law!lli ltibGne : l-ler'ald; Wednesday. April 7. 1993 
---.· ---~--

KS-10 well complete, PGV says 
HONOLULU --, Puna Geothermal Venture says it has suc

cessfully completed drilling of its KS-10 prodcution well on 
the Big Island. 

The company said further tests will be required to quantify 
the productivity of the well. 

POV vice president Steven Morris said production from 
KS-10 and KS-9 should provide more than enough steam to 
operate the company's 25 megawatt power plant at full 
power. 

A schedule for start-up of the power plant will be released 
soon, he said. 

Drilling activities are now focused on the plugging and 
abandonment of old wells that will not be used in the geoth
ermal project, Morris said. 

Puna Geothermal and state health regulators have been In
volved In talks since Feb. 8 when an aborted four-hour 
clean-out of KS-9 was halted because of a high level of 
hydrogen sulfide gas released. This led to renewed calls by 
critics to cancel the entire project. 

PGB abandoned its KS-8 well last November after numer
ous problems, including a 31-hour blowout in June 1991. 

to have a considerable variation," 
he said. 

Morris said gases from the 
5,000-foot well will be subjected 
to chemical analysis after the well 
is flow tested. He said the well is 
expected to tap the same reservoir 
that KS-8 did. 

"We expect it to be a very sub
stantial well," he said. 

Goddard said the well field has 
been poorly managed and Ha
waii's geothermal resource is too 
volatile for present technology. 
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EPA_.· aske~. to. shut geothermal ~site 
' . "" ,. ;_'_ .. ' _. s '.. i --~ - : ~ .. ' .,.;, . - ' - ' ·E · : · ·1 · . ! . thermal to reopen the site last •our data looks very normal; ery small miscue is treated as ·· X-COTISU tant · year, but it has continued to be our experts expressed no con- a catastrophic event .•• • ·~ ,.' 
·, ..... c.> • ·· · ... : ,. ,,_,.. plagued' by prl)bll!ll!S with. by• .. cerl); and we .have shared the Cook said that "the health, ,,. 
SClentlSt sees drogen sulfide ~'!'issions and data with t~e ;;tate !"nd with safety and economy of the Big · • . · .: ;¥. · , . ., , .. commw,uty opposition. . the commumty, Moms 5a1d Island" are "in jeopardy be-' rtsks·-· ·t'n Puna' .:' .. In hiS l~tter! q_oddard said.· Umversity of Ha-..ya~I geo- cause of the lack of essential 

· ..... ,. _, ,.· ... ,.. '·" .. · .. the well Sit~ 19 .. ,,beyond the che~1st Don ~omas said God·. electrical power generatiol)." . 
Ad~ertiser Staff current. engmeerm~ state of dard s conclusions are based o~ The anti-geothermal Big Is.· 

N . ,. the art; . He also said Kilauea ~verstated radon. con~entr~- land Rainforest Action Group is· 
~-, C:W•. ~' . . .. ~-· vol~anos eas~ r1f~.zone,_ w,here. t~ons~ He.calle.d G<xJdards·pos,'. sued a statement· Thursday 

.. ,A_,Califomia• scientist is ask• · th.e drill Site IS located, Isnt ~ .Uop alar!!"st. · ·. ; · . · ·. asking the state Department of 
ing the. U.S. Environmental appropriate place for geother I have yet to fmd an;ytmng Health to better enforce the 
Protection :A.gepcy: t9 perma· .. mal dey~opll_le!lt· :· · · '• ,._, .. "' · that says. ge~thermal IS too provisions of Puna Geothermal's 

·nel)tly· s:put_ down Puna Geo- Fam!hes hvmg .next t9 the dangerous, . ~d Thomas, who operating permit, including more 
,thermal's well site at Pohoiki. well. site_ have bee~ ,exposed has done consi_derable_ study on sampling and analysis, before ai-

Copi!)$ of the ~tter from re- for years to health ~Isks caused, geothermal fl~ds. . . . . . . lowing work to resume . 
h · · · w-1 a· by numerous VI91ations of fed· The HaWaii Island Geother- , •. 

~ea~c ai engineer · \s~n V?d- · era! clean air and water laws · mal .Alliance 'called Goddard's Work at the. well site was 
: ar . so were sen . 0 IC~ Goddard said. ' recommendation •a last-ditch, halted after hydrogen sulfide 
-P~es{t:ne~ Alj~~~e !~~ Attor However, Steve Morris, vice desperate attempt' to stop geo- gas was released dur~g a weiJ 
:n ~he ~ta'te hire!' Goddard~s president of _Pun~ Geothermal thermal. energY: develo~ment clean~out Feb. 8. . 
company, Goddard &: Goddard Venture, w~1ch ·~ developmg for use on_ the.~Ig Ialand: .· . The statement said that the 
Engineering, to . study. Puna the _area, ~d he IS puzzled by . The ,all!ance s executiv~ di- !lepartment should _ stc~p allow· 
Geothermal's .drill site after a the mtere~t m the complaints of rector, B11! Cook, S!iid: Th~ mg Puna Geothermal to shOO! 
1991 well blowout that forced a Califorrua consultant no longer (anti-geothermal) actiVISts, un- first .and ask quest1.ons later, 
the state to close the site. under contract. He also s!"1d fort!'llately, have Cf!erced Ha- and that all questions need. to 

The -state allowed Puna Geo- God!lard. m~y be com~entmg wan's . regulato~s mto more be answered before work re-
,, · - · - · outside his field of expertise. regulation than IS needed Ev· sumes. 

, I,, c, ••• 
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Levin asking for evaluation 
of Puna Geothermal permit 
By DAN BREEDEN 
West Hawaii Today 

The county should evaluate en
vironmental concerns expressed 
by Civil Defense Administrator 
Harry Kim and decide "whether 
they warrant a further hearing on 
the permit issued by the Planning 
Commission" to Puna Geother
mal Venture, according to state 
Sen. Andy Levin (D-South Kana, 
Ka'u). 

In a letter to Mayor Stephen 
Yamashiro, Levin last week 
asked for the Planning Commis
sion, Office of the Corporation 
Counsel or other office to review 
Kim's claims in regards to the 
PGV permit. 

"I would ask that you consider 
this a formal request that a hear
ing be held on that permit," Levin 
wrote . 

. Yamashiro Thursday said he 
has asked the Planning Depart
ment to review the permit and 
verify PGV's compliance with 
the conditions. He said he con
tinues to have no problem with 
the permit's conditions. 

Levin's request refers to a let
ter from Kim to the Planning 
Commission chairman where 
Kim said "the conditions of the 
permit assuring safety and the ef
fects on people and property have 
not been met and the effects on 
some people have not been 
reasonable." 

•:1 believe that the intent of the 
permit has not been met," Kim 
said Thursday. 

Does Kim believe conditions at 
the well sites still warrant a per
mit review? 

"Yes I do," Kim said Thursday. 
Kim said the Planning Com

mission should be the agency re
viewing the permit and conditions 
because it was the one that issued 
the original permit. 

The permit should require ,that 

Drilling 
finished 
on KS-tO 

By JASON ARMSTRONG 
West Hawaii Today 
~ HILO - Puna Geothennal 
Venture completed drilling ita 
new Kapoho State-10 prodw:-_ 
lion wdl earli~ this week, 
which. combined with its KS-9 
well, should proVide enough 
steam. ta. power the homes of 
25,000 people, PGV officials 
said. . 

PGV ·. finished drilling 
KS-10 to a depth of S,OOO feet 
Tuesdsy, and-lndicaliOaa._uo i1 
ha& "substantial'" potential,. 
said Steve M~. PGV 'Vice 
president. . . 

"Production from KS-10.. 
and KS-9 should. provide more' 
than enough steam to operate 
our 2S megawatt power plult 
at full power.~ Mortis said. 

PGV baa failed to, meet ilsu 
contractual' obllga~"'.witlk 
Hawaii Electric . Light~.-eo .• 
which call for the supply o£,up 

·.seeDRIWN~ 
-Page~ 

PGY analyze all hazards and pre-. 
pare emergency response plans 
for each. • 

"It has never been addressed," 
he said. 

The Civil Defense director said 
his primary concern is for condi
tions "related to direct effects on 
people.". He said this extends to 
plant, water and soil conditiona 
which also affect the lives of 
humans. 
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New well to power Puna plant drilled 
By Rod TbolllpSOft 
Big Island correspondent 

IDLO - Puna Geothermal Ven
ture has finished. drilling a new 
well to power its 25-megawau elec
tricity plant, the company has an
nounced. 

But the· company avoided saying 
exactly when it will start produc
ing electricity. "A start-up sched
ule will be released soon," said 
Vice President Steven Morris. 

Puna Geothermal earlier told 
Hawaii Electric Light Co. it would 
produce power some time in mid-
April. · 

~· .. 

:nu: GARDEN ISLAND-WEDNESDAY, APRIL 7, 1993 

Geothermal 
firm says 
all's well 

HONOLULU (AP) - Puna 
Geothermal Vennue ·says it has 
successfully completed drilling of 
its KS-10 prodcution well on the 
Big Island. 

The company said further tests 
will be required to quantify the 
productivity of the well. 

PGV vice president Steven Mor
ris said production from KS-10 aod 
KS-9 should provide more than 
enough steam to operate the com
pany's 25 megawatt power plant at 
full power. . 

A schedule for start-up of the 
power plant will be released soon, 
he said. 

The new well.. called KlHO, is 
about 5,000 feet deep, Morris said. 

"Production from KS-10 and 
KS-9 should provide more than. 
enough steam to operate our 25-
megawau power plant at full pow-
er ;• he said. . 

In drilling various wells in the 
past decade, company officials 
have developed models or mental 
pictures of bow the rock and water 
layers are arranged about a mile 
below. 

"Drilling results- have matched 
almost identically with our reser
voir models," Morris said. 

Drilling activities are now fo-
-- -~--

cused on the plugging and aban· 
donment of old wells, be said The 
work is ongoing and should be 
completed in four to six weeks. 

Puna Geothermal produced 
electricity twice in the past. It 
produced more than 5 megawatts 
for a week in August before faulty 
valves forced it to.sbut down. 

Electrical output started again 
In late October; reaching 7 mega
watts. But the KS-3 well which 
powered the plant both Umes de
veloped leaks that forced the com
pany to abandon it. The KS-9 and 
KS-10 wells were drilled as replace
ments. 

Hawaii Tribune - Herald, Friday, April 2, 1 II' 

Geo concern spurs investigation 
The Environmental Protection Agency is investigating Puna • 

Gcothcnnal Venture's plant in Pohoiki. 
"We arc looking into the situation in Puna," EPA spokes- · 

man Bill Glenn said this morning. ''We've received a lot_ of ; 
~mmunication from the community and we're looking into ; 
~" ~ 

Since key figures in the probe were unavailable today, : 
Glenn said he couldn't confirm the focus of the investigation.· 
PGV official Steve Morris could not be reached for commcn~ 
this morning. • 

PGV finishes KS-1 0 drilling 
Puna Geothermal Venture bas announced it has s:ucccssfully com· 

pletcd drilling of its KS-10 production well o~~; the B1g ~d. 
The company said further tests will be reqwrcd to quantify the pro

ductivity of the well. 
PGV vice president Steven Morris said production from KS-10 and 

KS-9 should provide. more than enough steam to operate the com
pany's 2S-mcgawatt power plant at full power. 

A schedule for stsrt-up of the power plant will be released soon, he 

said. . d b d Drilling activities are now focused on the pluggmg an a an. on· 
ment of old wells that will not be used in the geothermal proJeCt, 

Morris said. · I d · 
· Puna Geothermal and state health regulators have been mvo ve m 

talks since Feb. 8 when an aborted four-hour clean-out of KS-9 w~ 
baited because of a high level of hydrogen suJ!ide g~ released. This 
led to renewed calls by critics to cancel the entire proJect 

PGV abandoned its KS-8 well last November after numerous prob
lems, including a 31-bour blowout in June 1991. 
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Puna Venture . says ,if :ttow has the power 
. . . ' I I • . 

lJy Hugh Clark power, the two "should pfdville' le.ised. cussing new conditions for re• 
'd . 8. 1 1 d B morf! than ehollgh steam t6 op-• "The power plant start-up suming work on the_ well over 
" vrrllser •g s nn ur~nu . 2 . t ' th 1 1 k erate out 5.-hiegawa t pow~r: _schedule will be released soon," e ast severa wee s. 

IIlLO, Hawaii - t'una Geo- plaht At full power," Morris':• M"~rls said. Morris said KS-10 was the 
thermal Venture officials yea· said ht a company annot1ncl!·1· ·Hawaii lctectrlc Light Co. of· third successive well comple· 
terday announced they -~~v~ __ ment. .. _. . .· . . : , 'lldal!l last week said they ex· lion, Including KS-4 - a teln~ 
completed drilling a secofld A ntegawall Is e!\ough elec·' j>ected to begin receiving some jecllon w.ell where spent geo· 
production well, saying It now lrlcity for toughly 1.000 J>et>ple.; geothermal power before the thermal fluids will be 
has enough energy to tu!\ It~ THe eleetrlelty would ~ prb- end of this hionth. deposited. 
power plant. duced by tl~tng eubtefi'ane:ln HELCO. has been hard· Drilling activities now will 

Puna Geothermal Vice Prest- .. ateal\1 and gas to power g~mir-. !)reseed to provide enough clec- shift to plugging earlier wells 
dent Steve Morrls'sllld the P<i". !lito~~- . · · ! triclty to meet the Big Island's that are being. abandoned and 
tentlal of the 5,000•!eet·decf! -~." _l'roductlon .!rot\\ the kst9, dem!'nds, largely because _,of will not be used In the state's 
Kapoho State-tO well· "ap!Jelll'l l.vell hall ~M 1\l,ld up. S:Jn~e the four-we~k closure of the first commercial geothermal 
to be substantial." . (.'~eb. a;, whlln a clt!anup ,laJ\d llllo Coast l'rocesslng Co. plant operation. . 

Together with the Idle KS-9' ,est dl: .the Wt!ll w~s)uspbnd~d at Pepeekeo for its overhaul. Morris said he expected th" 
well, which could produce ibecllUae h(Ait levela i!lf h:Y,drb· Puna Geothermal and state plugging program to take lour. 
more than 10 megawatts ol :gen ·sUlfide "\vere ''lieln~ re' health officials have been dis- to six weeks.·. : · 

'•· '- ', >' I 
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AGENDA 
FOR THE MEETING OF THE 

BOARD OF LAND AND NATURAL RESOURCES 

DATE: 
TIME: 
PLACE: 

FRIDAY, JULY 10 1992 
8:30AM. 
MAUNA KEA CONFERENCE ROOM 
KONA SURF HOTEL 
78-128 EHUKAI STREET 
KAILUA-KONA, HAWAII 

B. DIVISION OF AQUATIC RESOURCES 

~·-- ·~ .... 

1. ADOPTION OF HAWAII ADMINISTRATIVE RULES--CHAPTER 13-57, KEAUHOU BAY, HAWAII 
(NEW FISHERIES MANAGEMENT AREA) 

F. DIVISION OF LAND MANAGEMENT 

1. TRANSMITIAL OF DOCUMENTS FOR BOARD CONSIDERATION: 

(a) ISSUANCE OF REVOCABLE PERMIT TO LE JARDIN ACADEMY, PORTION OF 
KAWAINUI MARSH, KAILUA, KOOLAUPOKO, OAHU, TAX MAP KEY 4-2-13:POR. 40 

(b) ISSUANCE OF REVOCABLE PERMIT TO TADASHI OKUYAIMA COVERING 
GOVERNMENT SHOREUNE AND SUBMERGED LAND AT WAILUPE PENINSULA, AINA 
HAINA, OAHU, TAX MAP KEY 3-6-01:SEAWARD OF 17 

(c) ISSUANCE OF REVOCABLE PERMIT TO DEPARTMENT OF ACCOUNTING AND 
GENERAL SERVICES, GOVERNMENT LAND AT KAUNAIKAKAI, MOLOKAI, TAX MAP 
KEY 5-3.{)5:POR. 10 

(d) ISSUANCE OF REVOCABLE PERMIT TO HONOLULU COMMUNITY ACTION PROGRAM 
(HCAP), GOVERNMENT LAND OF NANAI<UU AT NANAKUU, OAHU, BEING THE 
FORMER CAMP ANDREWS SITE, TAX MAP KEY 8-9.{)2:POR. 1 

(e) SAND ISLAND BUSINESS ASSOCIATION REQUESTS RECONSIDERATION OF 
MONTHLY RENTAL TO REVOCABLE PERMIT CONSENTED TO BY LAND BOARD AT 
ITS PRIOR MEETING OF JUNE 12, 1992 (AGENDA ITEM F-1~). SAND ISLAND 
INDUSTRIAL PARK, SAND ISLAND, HONOLULU, OAHU, TAX MAP KEY 1-5-41:327 

2. COUNTY OF HAWAII REQUESTS DIRECT GRANT OF EASEMENT FOR SEWER UNE AND 
SEWAGE PUMP STATION SITE AT WAIAKEA, HILO, HAWAII, TAX MAP KEY 2-2-29:POR. 1 

3. AMENDMENT TO VARIOUS PRIOR BOARD ACTIONS RELATIVE TO THE DIRECT SALE OF 
PERPETUAL, NON-EXCLUSIVE ACCESS AND UTIUTY EASEMENT, KAMAOLE, WAILUKU 
(KULA), MAUl, TAX MAP KEY 3-941:POR. 141 

4. RESUBMITIAL-REQUEST FOR AUTHORIZATION TO ACQUIRE LAND FOR PROPOSED 
UPCOUNTRY MAUl HIGH SCHOOL, MAKAEHU, KULA, MAKAWAO, MAUl, TAX MAP 
KEY 2-3.{)7:POR. 1 

5. REQUEST BY CITY AND COUNTY OF HONOLULU FOR FEE CONVEYANCE OF REMNANT 
PARCELS R-13 AND R-13-A ADJACENT TO KEAAHALA STREAM, KANOHULUIWl 
HOMESTEADS, KANEOHE, KOOLAUPOKO, OAHU, TAX MAP KEY 4-5-14 

6. CITY AND COUNTY OF HONOLULU, BOARD OF WATER SUPPLY REQUESTS PERPETUAL, 
NON-EXCLUSIVE EASEMENT FOR WATER METER PURPOSES AT WAIPAHU CIVIC CENTER, 
WAIPIO, EWA, OAHU, TAX MAP KEY 9-4-17:POR. 52 
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8. STAFF RECOMMENDATION TO TERMINATE GENERAL LEASE NO. S-5197, HAUULA 
HOMESTEAD, HAUULA, KOOLAUPOKO, OAHU, TAX MAP KEY 5-4-14:3 

9. GRANT OF PERPETUAL, NON·EXCLUSIVE FIXED GUIDEWAY RAPID TRANSIT EASEMENTS 
AND CONSENT TO MEMORANDUM OF UNDERSTANDING, CITY AND COUNTY OF 
HONOLULU, OAHU 

10. RESUBMITIAL-SET ASIDE OF STATE LAND FOR IOLANI PALACE GROUNDS, HONOLULU, 
OAHU, TAX MAP KEY 2-1-25:2 

H. ADMINISTRATION 

1. AFTER-THE-FACT CONSERVATION DISTRICT USE APPUCATION (CDUA) FOR SINGLE FAMILY 
RESIDENCE PROPERTY IMPROVEMENTS PUAKEA, HAWAII, TAX MAP KEY 5.{;.{)2:41; 
APPUCANT: GEORGE AND SHIRLEY ISAACS, AGENT: MR. EVERETT S. KANESHIGE 

2. STATE CONSERVATION DISTRICT LAND USE REVIEW REGARDING CONSTRUCTED PASSIVE 
PARK PUAKEA BAY RANCH SUBDIVISION, PUAKEA BAY, NORTH KOHALA, HAWAII, TAX MAP 
KEY 5.{;.{)2:42; LANDOWNER: PUAKEA BAY RANCH OWNERS ASSOCIATION; AGENT: MR. 
EVERETT S. KANESHIGE 

3. CDUA FOR A SINGLE FAMILY RESIDENCE AT KEEKEE, HAWAII, TAX MAP KEY 8-1-4:13; 
APPUCANT: WIWAM AND RITA COWEU. 

J. OTHER DEPARTMENTS 

1. CONSENT TO SUBLEASE, HONOLULU INTERNATIONAL AIRPORT, OAHU (DFS HAWAII, A 
DIVISION OF DFS GROUP L P.- ROBERTA B. FITHIAN DBA TIARE ENTERPRISES) 

2. AMENDMENT NO.6 TO LEASE NO. DOT-A-78-23, UHUE AIRPORT, KAUAI (ALOHA AI RUNES, 
INC.) 

3. APPUCATION FOR ISSUANCE OF REVOCABLE PERMITS 4883, 4884 AND 4885, KEAHOLE 
AIRPORT, HAWAII 

4. RENEWAL OF REVOCABLE PERMITS 2869, ETC., AIRPORTS DIVISION, UH, OGG, KOA, HNL, 
ITO, HDH, LNY, HNM, MUE 

5. APPROVAL OF CONSENTS TO SUBLEASE, HARBORS DIVISION, LEASE NO. H-82-4, 
HONOKOHAU SMALL BOAT HARBOR, HAWAII (GENTRY PROPERTIES) 

6. CONSENT TO ASSIGNMENT OF SUBLEASE, HARBORS DIVISION, LEASE NO. H-70-14, KEEHI 
LAGOON, OAHU (KEEHI MARINE, INC.) 

7. ISSUANCE OF REVOCABLE PERMIT, HARBORS DIVISION, KEWALO BASIN, OAHU (PARADISE 
CRUISE, LTD.) 

8. ISSUANCE OF REVOCABLE PERMIT, HARBORS DIVISION, PIER 36, HONOLULU HARBOR, 
OAHU (HAWAII MARITIME CENTER) 

Z. REPORTS 

1. RESULTS OF PUBUC AUCTION SALE HELD ON THE ISLAND OF HAWAII ON JUNE 25, 1992 
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Honorable Mazie Hirano, Chairperson 
House Commerce and Consumer Affairs Committee 

Honorable Ken Hiraki, Chairperson 
House Energy and Environment Committee 
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Re: Hearings 
Friday, 

on Big Island Blackouts and Statewide Energy Policy, 
August 21, 1992- noon- County Council Room 

Dear Committee Chairpersons and Members: 

Mahala for this opportunity to testify. I am Wallace Ishibashi, 
Business Agent for ILWU Local 142-Hawaii Division which represents 
7,000+ residents of the Big Island. The ILWU, along with other 
public and private Big Island labor organizations, is also a member of 
the Haw~ii Jsland Geothermal Alliance. I have also been asked to repre
sent all of our organizations 28,000 members statewide at this hearing. 

It is an honor and privilege to address you in regards to a serious 
problem facing one of the most detrimental power crisis towards the 
residents of the Big Island: power generation deficiencies commonly 
known as rolling blackouts. 

These extended rolling blackouts are not entirely the blame on HELCO 
but on government agencies and geothermal opponents. These blackouts 
would have been averted if Puna Geothermal Venture had been on-line 
as scheduled. 

PGV planned on producing power on or about July 1, 1990 but they weren't 
able to obtain the necessary operational permits until October 2, 1990. 
Another delay came because of the PGV blow out on June 12, 1991. ~hen 

on March 18, 1992, the Hawaii Supreme Court issued a temporary restrain
ing order prohibiting drilling operations under PGV's permit because of 
of the DOHs hydrogen sulfide emissions rules and most recenr.ly on 
August 19, 1892, PGV announced that they would stop flow testings. 

ILWU's support of geothermal was relatively quiet until 1990 when a 
small but vocal minority began using scare tactics, false statements 

"AN INJURY TO ONE IS AN INJURY TO ALL" 
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and other stall strategies to prevent careful geothermal development on 
the Big Island. We also think that the Consumer Protector should be 
examining the PUC, the overall policy, or the lack tltereof and the 
regulatory process. 

All of these jointly, contributed in allowing this community to be forced 
into blackouts. 

ILWU are concerned about the welfare and safety conditions of our members 
and residents of the Big Island during these blackouts. lt is nof: only 
an inconvenience but the constant blackouts are a threat to our hd5pitals 
and economy as income loss to our business and tourist industry. It 
causes dangerous traffic conditions and is a £ire ha zar<l. We cnni.ot 
continue living in these conditions. 

Obviously there have been errors made, however, we remain convinced and 
strongly support geothermal as our best immediute solution to i1nproving 
Big Island's need for reliable power economically and environmentally. 

Should we halt the geothermal development, we stand to lose thu $130 
million already spent. We could opt for IIELCO to instill their o..:;t 
generators but thctt will take longer in getting the necessary equi,,ments 
and permits and yet, this still would not solve our ongoing blackouts. 

This added expense will be past on to our members and residents of the 
Big Island. This is just too costly, especially in the brink of C. 
Brewer's announcement of the closure o£ HCPC and Hamakua's filing of 
chapter 11. For every one sugar wo~ker that will be !ayed off,affccts 
three employees currently employed here in our community. 

Geothermal is the right source of energy for the Big Island. We need 
geothermal more than ever because of our geographical location. We are 
too dependent on outside sources. 

It's about time our government do something about it and take a serious 
look at the ramif1cstion of a failed geothermal industry. We have ~he 
resources and technology to become self sufficient. 

ILWU supports conservation, solar, wind and hydro energies, biomass and 
in developing other high-tech alternatives. 

We must work together to create an energy legislative package. We also 
urge the state to re-enact relocation procedures for impacted residents 
of Puna. 

We need your responsible action to move ahead and to provide a healthy 
economy and environment for our members and residents of the Big Island. 



• 

t ._.. 
(re: ILWU Testimony for hearings on the Big Island Blackouts an~ 

State.wide En(:rgy Policy) 
08/21/92 . 
Page 3 

We appreciate your interest and concern and look forward to working 
with you on immediate solutions. 

T>bha lo, 

Wallace A. Ishibashi Jr. 
Business /\genL 
lLWU Local 142, Hawaii Division 

cc: Governor John Wail1ee/All Other State Legislators/Mayor Lorraine 
Inouye/Mayor l'rctnk l''<ts~/!'.ayor Linda Lingle/All Hawaii County Coun
cil Members/Sus Ono; Jill l JUSJ. John Lcwin/Muf i Hanneman, OJ3£D/ 

Hawaii County Planning Commission/George Yokoyama, HCEOC/Warrer• 
Lee, llELCO/Paula Helfrich, lllEJ30 

cc: ILWU (Thomas Trask/Eusebio Lapcnia, Jr./Cuy Fujimura/Fred Caldoncs, 
Hawaii Division Director/William Kennison, Maui Division/Mike 
Machado, Kauai Division) 

,, ,, 
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Geothermal energy is a domestic 
energ_v resource with cost, reliability 
and environmental advanta;::es over 
other energy sources. Geothermal 
energ_v contributes both to energv 
supply. with electrical power 
generation and direct-heat uses, and to 
reduced energy demand, with savings 
in electricity and natural gas through 

Geothermal energy is 
renewable heat energy 
from deep in the earth. 

What is Geothermal Energy? 
Geothermal energy is renewable heat 
energy from deep in the earth. Heat 
is brought to the near-surface by 
deep circulation of ground water and 
by intrusion, into the earth's crust, of 
molten magma originating from 
great depth. The various thermal 
regimes in the earth give rise to a 
classification of geothermal resource 
types. 

• Hydrothermal eneri{Y. geo
pressured energy, and magma 
energr all result from the 
concentration of earth's heat in 
discrete regions of the sub
surface by geologic processes. 

•Earth energy is thermal energy 
at the normal temperature of 
the shallow ground, without 
enhancement due to geologic 
processes. It is found every
where across the United States 
and the world and can be tapped 
by geothermal heat pumps. 

• Hot dr)' rock encrgr occurs at 
depths of 5 to I 0 miles beneath 
the surface everywhere. It also 
occurs at shallower depths in 
areas of thermal enhancement 
due to geologic processes. 

Naturally occurring hot water and 
steam form the hydrothermal energy 
resource. Its use is economic today at 
a number of high-grade sites. A 
modest industry generates electrical 
power and supplies heat for direct 
uses from hydrothermal resources. 
Many more hydrothermal resources 
could be used if better technology 
were available and if their develop
ment were actively promoted by the 
government and utilities. 

Geoprcssurcd, hot dry rock and 
magma energy all require further 
research and development to enable 
them to be economically used. 

7,600°F --
5,0000F--

1,700°F ~• 

use of geothermal heat pumps to heat 
and cool buildings. 

Onl1· a small fraction of our 
geothermal reserves arc in use today. 
Much more could he brought o11line in 
the short term with appropriate 
incentires. 

- Crust & Lithosphere 
c:=::J Mantle 
-Outer Core 

Geothermal 
Energy Types 
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Geothermal Energy - Enhanced Energy Security and 
Reduced Trade Deficit 
In the U.S., we experienced a rapid 
increase in oil imports during the last 
half of the 1980s, with a 
corresponding drop in domestic 
production. Approximately half of 
our trade deficit results from oil 
imports, which now amount to nearly 
half of the oil we use. We are 
becoming more and more dependent 
on foreign energy supplies, especially 
for transportation fuels. If this high 
level of imports were cut, we could 
keep more cash at home and create 
thousands of jobs in our society. 
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Geothermal Energy - The Low-Cost Alternative 
The real cost of energy in the U.S. is 
not at all retlected in what we pay at 
the gas pump or on our utility bills. 
Some of the true costs of energy, 
using today's fuel mix, are hidden. If 
the costs of corrosion damage. health 
impacts, crop losses, radioactive 
waste, military expenditures to 
protect foreign oil sources, and direct 
economic subsidies were totalled and 

Conclusions 
Geothermal energy and the other 
sustainable energies have compelling 
advantages compared to conventional 
energy sources. These advantages 
include ( 1) much less environmental 
damage, (2) reduced total energy 
demand with geothermal heat pumps. 
and (3) increased energy security ft)r 
our country with less requirement for 
expensive imported energy. The 
actual cost of geothermal energy 
today is much less than that of our 
present energy sources. if hidden 
costs are included. We should all 
support use of clean geothermal 
energy and other domestic. 
alternative energies. 

added to the energy bills we sec, the 
price would astound us. 

The answer to decreasing the true 
cost of energy is not to hide part of 
the cost but to alter our energy-use 
patterns and fuel sources to bring in 
much more alternative energy and 
conservation. Accelerated develop
ment of sustainable resources and 

conservation is the lowest-cost option 
in some cases. even with the hidden 
subsidies for the conventional 
energies. If hidden subsidies were 
made visible in energy pricing, 
geothermal energy would be seen for 
what it really is-- the energy bargain 
of the century. 

Geothermal Energy Advantages 
o Less environmental impact 
o Reduced energy demand 
o Increased energy security 
o Favorable net cost 

Cover Photos 
UpfJer hfi: Premium qualit.r roses are grown in greenhouses 

heated H'ith geothernwlfluids at Utah Roses. 

Lower lefi: Utah Power & Light's Blundell geothermal po11·er 
plant. l<ooset·clt /lot Springs. Ut. 

Upper right: FloH· test at a geothermal wellhead in a winter 
Cascade Mountain setting- Meager Creek. B.C. 

Lower right: An earlyjloH' test r~lthc geothermal resource at 
Steamhoat Springs. N1·. 
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Geothermal Energy 
Modern society's activities 
throughout the world generate and 
release unacceptable quantities of 
climate- and biosphere-modifying air 
pollution. The competing goals of 
increased energy production for 
continued worldwide social 
development and of mitigating 
release of atmosphere-polluting 
gases are not compatible using 
today's fuel mix. which relies heavily 
on coal and petroleum. 

In the United States, electric utilities 
now account for 70 percent of our 
sulfur dioxide emissions (the main 
cause of acid precipitation). 33 
percent of our nitrogen-oxide 
emissions (that combine 
photochemically with vaporized 
hydrocarbons to form ground-level 

Development of 
geothermal energy has a 
large net positive 
impact on the environ
ment compared with 
development of conven
tional energy sources. 

ozone), 20 percent of the releases of 
gases linked to the atmospheric 
greenhouse effect. and 50 percent of 
all nuclear waste. Making it possible 
for utilities to use alternative-energy 
resources economically would help 
mitigate the many environmental 
problems associated with this 
generation of wastes. 

Development of geothermal energy 
has a large net positive impact on the 
environment compared with 
development of conventional energy 
sources. Modern geothermal power 
plants operating on hydrothermal 
resources have extremely low levels 
of SOx. C02. NOx and particulate 
emissions. 

Geothermal power plants have 
sulfur-emissions rates that average 
only a few percent of those from 
fossil-fuel alternatives. The Clean 
Air Act Amendments of 1990 require 

Cl 
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lower sulphur emissions to reduce 
environmental damage from acid 
precipitation. Clearly. geothermal 
energy is a preferred alternative to 
fossil fuels in this regard. 

Geothermal energy use reduces 
emissions of greenhouse gases. The 
newest generation of geothermal 
power plants emits only 0.3 lb of 
carbon per megawatt-hour (MW-hr) of 
electricity generated. This figure 
compares with 282 lb/MW -hr of 
carbon for a plant operating on natural 
gas. 418 lb/MW-hr of carbon for a 
plant operating on #6 fuel oil and 497 
lb/MW ~hr of carbon for a plant using 
bituminous coal. 

Nitrogen oxide emissions are much 
lower in geothermal power plants than 
in fossil power plants. Nitrogen 
oxides combine with hydrocarbon 

vapors in the atmosphere to produce 
ozone, a gas having a high level of 
chemical reactivity. Although ozone 
is needed high in the atmosphere to 
protect us from damaging ultraviolet 
radiation from the sun, ozone at 
ground level causes substantial 
environmental damage. including 
adverse health effects in humans. 

There are other environmental 
advantages to geothermal energy. 
Geothermal power plants require 
very little land. taking up only a 
fraction of that needed for other 
energy sources. Other land uses can 
mingle with geothermal plants with 
little interference or fear of accidents. 
Increased use of domestic. 
alternative energy resources would 
also reduce the need to transport 
petroleum, thereby reducing chances 
of an oil spill. 

( l '!..' ------

What Does Geothermal Energy Contribute? 
Geothermal energy is here today -- it 
is not merely a hope for the future. 
The production of geothermal energy 
in the U.S. currently ranks third in 
alternative energy sources, following 
hydroelectric power and biomass 
energy. As a result of geothermal 
production today, consumption of 
exhaustible fossil fuels is offset. 
along with the release of acid-rain 
and greenhouse gases that are caused 
by fossil-fuel use. Today's 
geothermal energy use in the United 
States alone is equivalent to the 
burning of about 60 million barrels 
of oil each year. while worldwide 
geothermal energy use is equivalent 

Geothermal Energy 
With current technology and at 
present energy prices. geothermal 
energy is economically viable in 
some areas where the heat is 
concentrated by geological 
processes. Hot water and steam exist 
at many subsurface locations in the 
western U.S. in the form of 
hydrothermal systems. These 
hydrothermal systems can he tapped 
by existing well-drilling and 
energy-conversion technology to 
generate electricity or to produce hot 
water for direct use. 

For generation of electricity. hot 
water. at temperatures ranging from 
about 300cF to more than 700°F, is 
brought from the underground 
reservoir to the surface through 
production wells. Steam is separated 
from the liquid and fed to a turbine 
engine, which turns a generator. The 
geothermal fluid is then injected back 
into peripheral parts of the reservoir 
to help maintain reservoir pressure. 
Some high-temperature resources 
yield steam directly from the 
reservoir rather than water, and this 
steam is fed straight to the turbines. 

If the reservoir is to be used for 
direct-heat application, the 
geothermal water is usually fed to a 
heat exchanger before being injected 
back into the earth. Water heated in 
the heat exchanger is used for home 
heating. greenhouse heating, 

to the burning of about 150 million 
barrels of oil per year. 

The production of 
geothermal energy in 
the U.S. currently ranks 
third in alternative 
energy sources. 

For comparison. the U.S. Strategic 
Petroleum Reserve contains about 
600 million barrels of oil, an amount 
that could be replaced every four 

years with the oil saved by worldwide 
geothermal use. 

Geothermal resources can contribute 
greatly to the world's energy needs. 
both on the supply side and on the 
demand side. Although most 
geothermal electrical power 
generation will be restricted to the 
western U.S., until deep hot dry rock 
resources can be tapped, geothermal 
heat pumps can be installed virtually 
anywhere, bringing the benefits of 
geothermal energy to all parts of our 
Nation. 

Increasing Our Energy Supply 

Hydrothermal 
Resource 

vegetable drying and a wide variety 
of other uses. 

Current Production 
Geothermal energy is found in many 
places on the earth, and its worldwide 
utilization is growing rapidly. 
Approximately 5.700 megawatts of 
electricity (MWe) arc currently being 
generated in some 20 countries from 
geothermal energy, and there are 
11.300 thermal megawatts (MWt) of 
installed capacity worldwide for 
direct-heat applications at inlet 
temperatures above 9SOF. 

Hot Lpwclling \\'ater 

5,700 megawatts of 
electricity are currently 
being generated from 
geothermal energy in 20 
countries, and 11,300 
thermal megawatts are 
being used for direct 
applications. 
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In the United States, the geothermal 
industry has an installed electrical 
capacity of 2,900 MWe, while 
geothermal direct applications have a 
total installed capacity in excess of 
700 (MWt). All of this energy is 
supplied by hydrothermal resources. 

Since a typical nuclear power plant 
produces about l ,000 MWe, 
worldwide electrical production from 
geothermal energy is equivalent to 
that from 6 nuclear plants. 

The resource base for 
the renewable energies 
-- geothermal, solar, 
biomass and wind -- is 
much larger than the 
total resource base in 
coal, oil, gas, and 
uranium (nuclear 
power). 

Reserves 
There is a very large geothermal 
resource base in the U.S., much of 
which can not yet be economically 
developed. In fact, the resource base 
for the renewable energies -
geothermal, solar, biomass and wind 
-- is much larger than the total 
resource base in coal. oil, gas, and 
uranium (nuclear power). 

Reserves of hydrothermal energy in 
the U.S. are difficult to quantify 
because insufficient exploration work 
has been undertaken. However, the 
United States Geological Survey 
estimates that geothermal energy 
from identified U.S. hydrothermal 
systems could supply thousands of 
megawatts more electrical power than 
current production. In addition, they 
estimate that S times this amount may 
be available from undiscovered 
hydrothermal resources in the U.S. 

Low- to moderate-temperature 
geothermal resources, suitable for 
direct-heat application, are widely 
distributed throughout the western 
and mid-western United States, and 
occur in isolated places in the East 
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It is estimated that more than 7,800 
MWt could be installed in district 
heating systems in the U. S. using 
identified resources, and that the 
ultimate potential is much larger. 

Of course, since geothermal heat 
pumps use the normal temperature of 
the earth at shallow depths ( 0 to 200 
feet), they can be used virtually 
anywhere. 

Flexibility and Reliability 
Systems for use of hydrothermal 
energy have proven to be 

0 Area Suitable forG:othermal 
Heat Pumps (Entm: Ll.S.J 

POWER PLANT 
ON-LINE RECORD 

extremely reliable and flexible. 
Hydrothermal electric power plants 
are on line an average of 97% of the 
time, whereas nuclear plants average 
only 65% and coal plants only 75% 
on-line time. Geothermal plants are 
modular, and can be installed in 
power increments to fit needs. Both 
baseline and peaking power can be 
generated. Construction time can be 
as little as 6 months for plants in the 
range 0.5 to lO MWe and as little as 
2 years for clusters of plants totalling 
250 MWe or more. 

o n~-------
Geothermal Energy - Providing Energy Conservation 
No active technology for home 
heating and air conditioning is more 
efficient than the geothermal heat 
pump (GHP). Geothermal heat pumps 
are significantly more efficient than 
air-source heat pumps, central air 
conditioners and gas furnaces. GHPs 
use normal-temperature earth or 
groundwater for heating during the 
winter, cooling during the summer 
and supplying hot-water year around. 

No active technology for 
home heating and air 
conditioning is more 
efficient than the 
geothermal heat pump. 

The heat pump itself operates on the 
same principal as the home 
refrigerator, which is actually a 
one-way heat pump. The GHP, 
however. can move heat in either 
direction. In the winter, heat is 
removed from the earth and delivered 
into the home or building (heating 
mode). In the summer, heat is 
removed from the home or building 
and delivered for storage into the earth 
(air-conditioning mode). On either 
cycle, culinary water is heated and 
stored, supplying all or part of the 
function of a separate hot-water 
heater. Because electricity is used 
only to transfer heat, not to produce it, 
the GHP will deliver 3 to 4 times 
more energy than it consumes. It can 
be effectively used over a wide range 
of earth temperatures. 

Installation 
The GHP unit sits inside the home or 
building, at the site of a normal gas 
furnace. In a typical installation, a 
loop of plastic pipe is placed in a 
vertical drill hole from one hundred 
to several hundred feet deep and the 
hole is backfilled with clay. A water/ 
antifreeze solution is circulated 
through the loop and through the heat 
pump for removing heat from or 
transfering heat to the ground. There 
is no consumptive use of ground
water whatsoever, nor is there any 
contact between the solution in the 

plastic pipe and the earth or 
groundwater. 

An alternative installation is 
sometimes carried out by placing the 
loop of plastic pipe in a horizontal 
trench and backfilling with soiL 
Either installation easily conforms to 
local construction and well-drilling 
regulations. Typical loop 
installations are warranteed for 50 
years. 

Large Potential for Reduction in 
Demand for Electricity 
The U.S. lags behind other countries 
in taking advantage of heat-pump 
technology. Sweden has deferred 
construction of two nuclear power 
plants by using GHPs to reduce 
electrical power needs. Canadian 
growth in GHPs since 1986 has 
exceeded 50% per year. However, 
we in the U.S. are catching on. 

More than !00,000 electrically 
powered geothermal heat pumps have 
been installed in homes and buildings 
in the U.S. to mid-1990. Additional 
installations are being actively 
promoted by investor-owned utilities 
and rural electrical cooperatives as a 

In a 1988 survey of 
geothermal heat pump 
buyers, 97% said that 
they were satisfied with 
their purchase and would 
buy again. 

means of promoting energy 
efficiency and better managing 
demand. 

GHPs can cut l to S kilowatts (KW) 
of required peak generating capacity 
per residential installation. There are 
an estimated 25 million homes in the 
U.S. that have central air conditioning 
without access to natural gas. 
Replacement of these units alone with 
G HPs over the next several decades 

Geothermal Heat 
Pump (heating, cooling, 
domestic hot water) 

Ground loop -
plastic pipe in drill hole 

Geothermal 
Heat Pump 

is not unreasonable. The savings 
would be 24,000 to 48,000 MWe in 
peak summer demand and 48,000 to 
96,000 MWe in peak winter demand. 
This rough estimate illustrates what 
could be done in only one sector-
homes in the U.S. with electrical 
central air conditioning. It does not 
include new home construction or 
electrical energy used in heating and 
cooling buildings in the industrial or 
public sectors. In addition, the 
development of natural-gas powered 
GHPs is possible, and would result in 
great savings in gas. I 

' 



WE'RE MOVING!! 

August 19, 1992 

Our new address will be: 

Housing Finance and Development Corporation 
677 Queen Street, Suite 300 

Honolulu, Hawaii 96813 
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DEPARTMENT OF HEALTH 
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HONOLULU, HAWAII 96801 
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?, NATURAL RESJI.JRCES 
STATE OF HAWAII 

In reply, please refer to: 
EMD-CAB 

The Honorable Lorraine R. Inouye 
Mayor 
County of Hawaii 
25 Aupuni Street 
Hilo, Hawaii 96720 

July 27, 1992 
92-354 

<-'.:) 

Dear Mayor tye: \._cnfl{).VtJ - ~~ ~ 
This is in response to your letter regarding the list of recommendations on healthcane. _ 
safety issues relating to geothermal energy developed by the Hawaii County Ene~dvisdry
Commission and the issue of funding and additional positions for geothermal-rel~f;regulal@ry 
activities. s m (.....) 

3:: XI •• 

The attached comments prepared in response to the recommendations made by3ji8'tommi&sion 
should help to assure the Commission that geothermal resource development can continue
without posing an unacceptable threat to public health or safety. 

With regard to the issue of funding and positions for geothermal activities, the legislature did 
provide three positions to provide 24-hour, seven-days-a-week surveillance. The funding issue 
has been worked out with the Department of Budget and Finance, and we will be able to provide 
the necessary inspection and monitoring to insure proper regulation of geothermal activities. 

Thank you for bringing your concerns to my attention, and please be assured of our continued 
efforts in protecting the health of the residents of the Big Island. 

k--· 
Director of Health 

Attachment 

< rn 
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C. R. Boston (Chuck) 4-5758 4500N 6200 D-30 Project Leader 

C. E. Easterly (Clay) 4-6254 4500S 6101 F-256 Health and safety, EMF 
effects 

P. C. Gailey (Paul) 4-5693 3508 6318 A-4 Health and safety, EMF 
4-0419 effects 

F. M. Glenn (Fredia) 4-8138 4500N 6200 D-34 Information, Admin. 
' Support 

C. W. Hagan (Charlie) 4-8625 4500N 6200 148A Technical writing 

M.S. Hunt (Mary), LBL 510-486-5645 Marine impacts; 
FAX 510-486-4260 Alternatives 

R. 0. Johnson (Bob) 4-4230 4500N 6185 144F Water resources 

D. P. Lombardi (Doug) 6-9231 4500N 6200 D-232 Meteorology/air quality 

R. L. Miller (Bob) 6-0751 4500N 6200 D-18 Meteorology/air quality 

R. W. Murphy (Rick) 6-7772 3147 6070 228 Engineering 
FAX 4-9338 

T. G. Patton (Thelma) 4-6096 4500N 6200 148A Project assistance 

J. W. Saulsbury (Bo) 4-4694 4500N 6206 H-14 Socioeconomics/ 
Asst. Project Leader 

S.M. Schexnayder (Susan) 4-5810 4500N 6206 G-9 Socioeconomics 

W. P. Staub (Bill) 4-5761 4500N 6185 144D Geology/soils/seismicity 

V. R. Tolbert (Virginia) 4-7288 1505 6036 0268 Aquatic ecology 
(non-marine) 

C. C. Trettin (Carl) 4-5607 1505 6038 320 Terrestrial ecology 
FAX 6-8543 

L. Trettin (Lillian), U.T. 4-5348 4500N 6206 H19-D Cultural resources 

J. W. Van Dyke (Jim) 4-6720 4500N 6205 G-34 Alternatives 

B. Vogt (Barbara) 4-5856 4500N 6190 E-6 Emergency preparedness 

Document Peer Review 

R. M. Reed (Bob) 4-5756 4500N 6200 D-33D 

M. Schweitzer (Marty) 6-2726 4500N 6206 F-26 

L. L. Sigal (Lorene) 4-7266 1505 6038 0382 
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JOHN WAIHEE 
GOY£RIIIOR February 25, 1992 

Mr. Roger M. Bastian 
Sales Representative 
Cooper Oil Tool 
1238 Alice Street, Unit A 
Woodland, California 95695 

Dear Mr. Bastian: 

Thank you for your recent letter regarding the resumption of geothermal drilling in the 
Puna District. 

State and County of Hawaii officials have been meeting regularly since August 1991 to 
develop and implement a geothermal management plan that will lead to the resumption 
of drilling while ensuring that the health and welfare of nearby residents are 
safeguarded. 

The State and County have maintained an industrious pace of meetings and are 
continuing to work toward resolving a few critical issues that remain before 
development activities can resume. 

Your interest and concern in this matter are appreciated. 

With kindest regards, 

bee: Hon. Murray E. Towill 
Hon. William W. Paty 
Hon. John C. Lewin 

DBED:jn 

FEB 2 8 1992 

Sincerely, 

JOHNWAIHEE 
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Mr. Stephen H. Ponder, President 
Coldwater Creek Operator Corporation 
1400 N. Dutton Avenue, Suite 23 
Santa Rosa, California 95401 

Dear Mr. Ponder: 

HECEIVEO 

92 AUG 5 AID: 53 

DIV. OF WATER & 
LAND [iEVtLOPMEHT 

February 26, 1992 

Ref: 92:100-05 

This is in reply to your letter of February 13, 1992 to Governor Waihee expressing your concern 
regarding the proposed 1 o ppb ambient air quality standard for hydrogen sulfide. 

The Department of Health is proposing ambient air quality standards for hydrogen sulfide with two 
averaging times, a one-hour average of 25 ppb and a 24-hour average of 1 0 ppb. The median 
level tor odor detection is approximately 5 ppb. Hydrogen sulfide becomes an odor nuisance to 
most people at 25 ppb. We have proposed this level for our one-hour standard, which is 
consistent with California's ambient air quality standard. The 24-hour standard is being proposed 
to prevent the ambient level from becoming an odor nuisance. We are aware that technologies 
are available to meet these standards which will not preclude geothermal development. 

Extensive monitoring of background levels of hydrogen sulfide have been conducted in the Puna 
area. Background levels of hydrogen sulfide in the geothermal propject areas are well below the 
5 ppb level. In fact, the background level is less than 3 ppb in the area where geothermal 
projects are under construction and proposed. 

Please be assured that the State of Hawaii is committed to the development of alternate energy 
sources, including geothermal energy. Any proposed ambient air quality standard takes into 
consideration technologies available to meet our standards. Because of the relatively close 
proximity of residents to existing and proposed geothermal development projects, we have no 
choice but to consider standards which will protect against odor nuisance in addition to the health 
and welfare of the public. 

Thank you for sharing your concerns with me. 

be: Governor Waihee 
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Puna Geothermal drilling may have resumed 
By Hugh Clark 
.-\d\'ertiscr llig Ishmd Bureau 

POHOIKI, Hawaii - Puna Geothermal 
\'enture could not immediately say yes
terday if drilling had begun on its geo
thermal development project, although a 
JWrmit issued Friday cleared the way for 
the project to start up again. 

The company had said Friday that lt 
planned to resume drilling yesterday, but 
a ~pokcswoman at the construction site 
scud ohc could not say if work was under 
wav. Steven Morris, Puna Geothermal 
Vei1ture vice president, was not available 
for commt~nt. 

On Friday, the company received an 
amended permit from. the stale Health 
Department that allows a resumption of 
dnlling and construction of a power plant. 

The company said some power would 

Big Island blackouts: is relief in sight? See 
Page 64. 

be generated for the energy-strapped Big 
Island within a month. 

Puna Geothermal had been sidelined for 
about 13 months by various state and 
county regulators and the Hawaii Su
preme Court. The permit issued Friday 
cleared the way for the project to proceed 
again. 

Steve Philips, a long-time opponent and 
a flower grower living about a mile from 
the drilling Stte, repeated his opposition to 
the project. 

lie said the resumptwn of operations 
will viOlate an agreement reached in 1990 
when the company, area residents and 
the county agreed no work would be con-

ducted at the site without approval of 
Harry Kim, the Big Island civil defense 
administrator. 

Kim is on vacation this month and un
available for comment. But earlier he had 
not approved an emergency response .plan 
for the project and was later overruled by 
Mayor Lorraine Inouye, who approved 
the plan. 

"I would have a much higher comfort 
level if Harry Kim was in on the loop," 
said Philips. 

The resumption of drilling was endorsed 
by June Curtiss, spokeswoman for the 
Hawaii Island Geothermal Alliance, repre
senting· pro-geothermal business and labor 
unions. 

Curtiss said the permit "finally may 
help stop rolling blackouts which have 
plagued the health and safety of Big Is
landers." .. -...... 
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Drilling waiting for permit 
HONOLULU (AP) - Plans are 

under way to resume drilling at the 
Puna Geothermal Venture site on the 
Big Island once an amended air qual
ity permit is granted by the state. 

State officials say the company 
should have the permit in about a 
week. 

The plant has been shut down for 
months after a state Supreme Court 
judge ruled the state's hydrogen sul
fide emissions standards were illegal 
and new ones had to be formulated. 

It was the latest in a series of prob
lems that have plagued the plant in 
the past 18 months. The plant was 
supposed to begin producing energy 
for Hawaii County last year, but was 
ordered shut down after a well 
blowout in June I99l. 

The site could begin producing 

some energy within a month aft.er re
ceiving the permi~ hut it would be 
sometime after that before it began to 
produce at full capacity, Puna 
Geothermal Vice President Steven 
Morris said. 

State Health Director John Lewin 
says despite budget problems, the de
partment will fmd money to monitor 
air quality and noise pollution levels 
near the planL 
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Geothermal 
Venture gets 
green light 
to drill again 
o The state now has 
enough money for 
air and noise checks 
By Murry Engle 
Star-Bulletin 

Puna Geothermal Venture is 
poised to resume drilling on the Big 
Island after the state Health Depart
ment approved the necessary per
mits. 

The state Department of Budget 
and Finance found funds to monitor 
air and noise at the plant, said Bruce 
Anderson, deputy health director, 
removing the last restramt keepmg 
the company idle. 

Barring unforeseen developments, 
Puna Geothermal might finally get 
the needed 25 
megawatts of 
power it prom
ised to have on 
line for Hawaii 
Electric Light 
Co. by last Oc
tober. 

Those miss
ing megawatts 
are one reason 
Helco is asking 
the Public 
Utilities Com· 
mission for a Steven 
rate increase, Morris 
and the reason 
Helco cites for the Big Island's rolling 
blackouts. 

Steven Morris, vice president and 
general manager of Puna Geother
mal Venture, was relieved yesterday 
after state Health Director John C. 
Lewin signed a modified permit to 
construct yesterday. 

''\Ve want to generate pO\\:er as 
soon as possible," Morris said. "Peo
ple on the Big Island are as anxious as 
we arc to sec gcothPrmal energy 
added to the island's power supply." 

The permit requires the developer 
of the $110 million controversial pro
ject to meet new standards for hy
drogen sulfide emissions of 25 parts 
per billion. 

'111at standard is designed not only 
to protect public health, but to "pre
vent odor nuisance," Lewin said. 

Health Department personnel are 
ready to monitor noise and hydrogen 
sulfide levels as soon as drilling re
sumes. The state spent $1.4 million 
setting up sophisticated monitoring 
stations at the project site after a 
June 1991 well blowout triggered a 
court-ordered work stoppage. 

The Hawaii Supreme Court said 
permits the Health Department gave 
earlier were invalid b4;'eausc they 
had no quality standards for hydro
gen sulfide emissions. 

New rules were drafted and aired 
at Big Island public hearings in early 
May. Gov. John Waihee signed them 
June 19, and they were put into 
effect June 28. But, with budget cuts, 
health officials were worried about 
where to get the $600,000 to monitor 
the drilling. 

The Legislature turned down the 
funding request, and the Health De· 
partment withheld the needed per
mit until the finance department 
released the funds. 



-Hawaii Tribune- Herald, Friday, July 10, 1992 

Geothermal a wedge 
A perspective. Geothermal is the thin end of a 

wedge .bei~g driven b~ a bunch of "old boys" to 
turn this side of the Big Island into the "Pittsburg 
of the Pacific." 500 megawatts of geothermal 
g~nerating cap.acity. Giant manganese and tita
~mm smelters m Keaau. Heavy lift boosters blast
mg off from spaceports in Ka' u. A science fiction 
nightmare coming true right here in our backyard. 

Do we really want gigantic heavy industries? 
Do we want a Godforsaken wasteland like parts 
of New Jersy or California or Ohio here on the 
Bi~ Island? Do we want the people, you and me, 
dymg of cancer before our time? Do we want our 
children bathing in the poisonous outflow of some 
monsterous, foreign owned, industrial behemoth? 
Do we want our water undrinkable, our air un
breathable and our food uneatable? 

If we would preserve something of the paradise 
we are privileged to be stewards of, then let us 
institute immediately energy efficiency measures. 
Let the state spend not one cent more of our tax 
dollars on geothermal but instead build a small, 
locally staffed factory to supply all with free high 
efficiency lighting devices. Let us develop a state
owned, service oriented, power company or per
haps Helco would care to get involved. Let them 
install solar photovoltaic panels, storage systems, 
mverters and solar hot water heaters on people's 
houses and make their money back !Nith a good 
fair profit, as they -<!o in California, from the loan 
repayments on the capitol' investment. Let us de
velop biomass gasification to convert cane or 
other local crops into an energy medium for 
transport, industry and electrical generation as 
!hey do in Brazil. Finally, let us, with one voice, 
Immune to the honeyed lies of the politicians, 
demand that they shut down geothermal. Now and 
forever. 
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Adrian Barber 
Pahoa 

Geo information bulletin 
The Geothermal Information Bulletin has a lot 

of untruth! 
Gov. John Waihee calls poisoning people a 

setback. 
The bulletin says hydrogen .sulfide can be toxic 

in very high concentrations. This is an inaccurate 
statement. Hydrogen sulfide is lethal in high con
centrations and toxic in any amount. Hydrogen 
sulfide is more toxic than hydrogen cyanide. Ha
waii State Department of Health, Bruce Anderson 
said, "PGV facility is the most closely regulated 
geothermal venture anywhere that we know of." 
Big deal! This is the most active volcano and the 
most dangerous in the world. His statement is 
hardly comforting. 

Ursela Wislerg 
Hilo 

·Hawaii Tribune - Herald, Wednesday, July 15, 1992 

Response to Collins 
If Amber Collins was shocked by my letter of 

June 2, then she'd better brace herself for an after 
shock. The opposition to geothermal development, 'I 
as many have whispered, has to do with growing 
of those menacing pakalolo patches which are 
purported to be thriving and proliferating in and 
around the Puna area. If some of you consider 
that possibility rather ridiculous, then so is all that 
~a~~ ~bout those rollin~ blackouts being purposely 
Im!Itiated so as to bnng geothermal energy into 
and on line with the present power system. 

This next fact might knock the socks off Am
ber's Barbie doll. While I don't live in Leilani 
Estates or by the geo plant, I know the smell of 
sulphur from carbon dioxide, or that choking gas 
some of us were exposed to on the morning of 
Nov. 16, 1979, when Pauahi Crater began erupt-

ing. As we were observing this magnificent spec
tacle, the wind changed direction whereby we 
were engulfed in those toxic gases, which con
sisted of water vapor, nitrogen, carbon monoxide, 
carbon dioxide and miniscule amounts of other 
gases. 

Noise pollution isn't relegated primarily to 
emissions from geo wells. I reside one block from 
Hilo's International Airport and we are constantly 
bombarded by the noise which those jet engines 
emit each morning, noon, and evening as the 
planes climb to attain altitude. We condone si
lently if that is the price we must pay for modern 1· 

technology. 
It's unfortunate if indeed someone or some 

group circumvented the law and skirted proper, 
procedure when the go-ahead was given to erect 
the geo plant(s) in their present location, and yet 
without an environmental impact statement. It's 
like putting the cart before the horse. In spite of 
differing opinions, I hope a happy medium will 
be reached someday to at least benefit the major
ity. If some of you geo activists are the very ones 
who constantly mimic, "Give peace a chance," 
maybe you should change "peace" to 
"geothermal." 

As for Amber Collins, she should attend a few 
geo seminars and take some courses in geology 
and volcanology before even attempting to dissect 
my letter in the hope that she can uncover some 
flaws .... 

McWarren Mehau 
Hilo 



OH cuts won't delay geo 
·Director Lewin 
ays monitoring $$ 
vailable in budget 

A revenue shortfall of $100 
million resulting from inaccurate 
projections has the Waihee ad
ministration scrambling to cut 
fat from the state budget. 

Venture power generation plant. DOH budget is scrutinized. 
But at the same time, it failed to "l want to assure people, (the 
appropriate the funds to pay ·cuts) won't be fun, but we're 
those workers. going to do it," Lewin said. "It's 

Lewin said he saw that as a not the geothermal money that's 
sign that legislators felt the mo- going to get cut - it's other 
ney could be found somewhere things." 

monitoring aspect of the geoth
ermal development "a legislative 
mandate - the law of the land" 
and geothermal activities won't 
proceed without it. He said he 
also considers finding the moni
toring monies one of his top r Dave Smith 

bunt·Herald 
priorities. ·· 

State Health Director John Le
in said today impending 
dget cutbacks to all state de
rtments won't stop him from 
1ding money for environmental 
onitoring of geothermal 
tivity. 

But Lewin said geothermal air 
and noise monitoring will not be 
one of the casualties in his de
partment - even though the 
money was never appropriated 
in the first place. 

The state Legislature gave the 
Department of Health authoriza
tion to hire the people needed to 
staff air and noise monitoring 
stations for the Puna Geothermal 

else within the $250 million of The cuts in his department 
the DOH budget that comes · will likely come from areas such 
from the state's taxpayer- as travel, monies earmarked for 
supported general fund. the hiring of consultants and the 

And while he doesn't like that purchase of new vehicles. Ac
situation, he said the money will cording to state budget officials, 
be found. Exactly where, he the DOH budget is expected to 
can't say until at the least the be cut by around 10 percent. 
middle of next week, after the Lewin said he considers the 

Ongoing review of pnv•s 
permit is proceeding at up 
speed," Lewin said, and should 
be completed within a week. 
That's about two weeks sooner 

Sea GEO, 
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than Lewin predicted in an inter
view with the Tribune-Herald 
eight days ago. 

The premit review follows 
amendments on hydrogen sulfide 
standards required by the state 
Supreme Court earlier this year. 
Lewin said the review is unre
lated to the issue of funding for 
monitoring. 

"~Ioney's not holding up the 
permit," he said. 

L•:win said recent published 
comments from deputy health 

director Bruce Anderson ex
pressing pessimism about find
ing monitoring funds was ·a 
"venting of frustrations." 

"At the time he didn't see 
where we could get the money," 
Lewin said. 

PGV officials say the geother
mal plant in Pohoiki in Puna 
should be generating part of its 
25-megawatt capacity within a 
month of the issuance of the 
permit and the resumption of 

drilling. 
Much of the equipment 

needed for air and noise moni
toring is already in place, Lewin 
said, but additional hiring will 
be needed for enough personnel 
to staff stations around the 
clock. He said that is needed be
cause it would be unreasonable 
for the developer to limit drilling 
to certain hours of the day. 

The addition of PGV's electr
icity to the Big Island's power 
grid will be warmly welcomed 

by the Hawaii Electric Light Co. 
For the past two weeks, the util
ity has been struggling to pro
vide sufficient electricity to its 
Big Island customers from a col
lection of generators plagued by 
break-downs, with numerous 
rolling blackouts the, result. 

Helco officials point to the 
more than year"long delay in 
getting PGV power. as a prime 
reason for a shortage of genera
tion capability. 



Geothermal 
firm ready 
to resume 
drilling 
By Meg Donigan 
Advertiser Staff Writer 

Puna Geothermal Venture plans to 
resume geothermal drilling today on 
the Big Island after it received a 
modified permit yesterday from the 
state Health Department that will ai
low it to proceed with the project. 

Operations were suspended in 
March when the state Supreme Court 
required the Health Deparment to 
formulate administrative rules gov
erning hydrogen sulfide emissions 
from the drilling. 

"We hope to produce power within 
a month, • said Steve Morris, Puna 
Geothermal Venture (PGV) vice pres; 
ident and general manager. "People 
on the Big Island are as anxio'us as 
we are to see geothermal energy 
added to the island's power supply.· 

Officials have blamed frequent 
blackouts on the delay in geothermal 
energy development. 

But not all Big Islanders are anx
ious to see Puna Geothermal up and 
running. 

"Shut it down. We don't need it. 
There are much more sane options," 
said Big Island resident Margaret Mc
Guire. 

McGuire works for the Pele De
fense Fund, which filed the court pe
tition suspending PGV operations. 
"This type of energy is polluting, not 
renewable and won't reduce depen
dency on oil," she said. 

Attorney Anthony Rankin, repre
senting the Pele Defense Fund, said 
there are questions concerning th<l 
legality of the drilling permit. 

\':'r ·- . 
. Saturday, Julyl8,1992 

"What they've done is issue an 
ainended permit," he said. "How can 
you amend a permit that was found 
to be illegal in the first place?" 

He said the permit does not comply 
with the state's Clean Air Act. He 
said the developer is supposed to pay 
a fee when the permit is issued that 
will be sufficient to cover the costs 
of monitoring and enforcing air staw 
dards. 

Health Department spokeswoman 
Jennifer Castleberry said the cost of 
monitoring the facility is still being 
determined. "Some funding may come 
from PGV at a later lime," she said. 

PGV's latest permit allows it to be
gin drilling and construction on i\8 
power plant. It will have to get an
other permit to operate the plant. 



Friday. July 24, 1992 

Hopes for geothermal 
FOR Big Islanders suffering through another summer of 

dimmed electrical power, geothermal help is on the way 
and may head those rolling blackouts off at the pass. 

The granting last week of state money needed to pay for re
quired Health Department monitoring for hydrogen sulfide 
emissions at the drill site signaled the restart of Puna Geother· 
mal Venture's drilling. 

Steven Morris, vice president and general manager of the 
firm, expressed great hopes for the future. He said Tuesday 
the firm already has begun drilling and expects to produce 
"much needed, safe, reliable and environ.mentaHlyl sensible 
power to the Big Island withiil three to four weeks." 

Here's hoping the problems that led to the June 1991 well 
blowout at Pohoiki have been solved. Health Department peo
ple are monitorillg the $110 million Puna Geothermal project 
to see that it meets the 25 parts per billion standard for hydro
gen sulfide emissions. The state spent $1.4 million setting up 
the monitoring stations. Resumption of drilling in March was 
interrupted by a state Supreme Court ruling that found the 
Health Department remiss in its emission standards. 

The state drafted new rules which Governor Waihee 
signed last month, to take effect June 28. With budget cuts in 
the works, srate health officials needed budget and finance as· 
surance that they would have $600,000 needed to monitor the 
drilling before giving last week's OK to resume it. 

The state administration remains a supporter of efforts to 
develop geothermal's Big Island potential, despite residual op
position from activists. Backers of tapping the volcanically· 
heated underground water as a substitute for imported oil 
should take heart from the state's go-ahead. 

The Puna Geothermal project was scheduled to deliver 25 
megawatts of power to Hawaiian Electric Light Co. by last Oc· 
tober. Without that extra power, says Helco, it has been unable 
to provide the service it should. Helco, eager for relief from the 
long-delayed geothermal, is working to finish its 20 megawatt 
Puna turbine generator ahead of schedule by early August 

The news on geothermal is good for a change. A May rally 
in Hilo showed how much support it has. We hope its rescue of 
Helco from the darkness will lighten up the Big Island gloom. 



West Hawall T~, Tuuday, JuiJ',,. ,r UU. 

~Geo drilling to resume soon 
· HONOLULU (AP)- Plans are under way to resume drilling at 
the Puna Geothermal Venture site on the Big Island once an amended 
air quality permit is granted by .the state. 

State officials say the company should have the permit in about a 
week. 

The plant has been shut down for months after a state Supreme 
Court judge ruled the state's hydrogen sulfide emissions standards 
were illegal and new ones had to be formulated. 

It was the latest in a series of problems that have plagued the plant 
in the past 18 months. The plant was supposed to begin producing 
energy for Hawaii County last year, but was ordered shut down after 
a well blowout in June 1991. 

The site could begin producing some energy within a month after 
receiving the permit, but it would be sometime after that before it be
gan to produce at full capacity, Puna Geothermal Vice President Ste
ven Morris said. 

Tuesday, July 21.1992 The Honolulu Advertiser 

Work resumes at key 
Puna geothermal well 
By Hugh Clark 
Adveniser Big Island Bureau 

POHOIKI, Hawaii - Work 
has resumed on a key geother
mal well at Puna Oeothennal 
Venture's $ll0 million volcanic 
energy project after the firm 
received a new state health 
permit late Friday. 

Puna Geothermal vice presi
dent Steve Morris yesterday 
said the cleaning of the well 
resumed Saturday and was 
continuing yesterday without 
incident. 

Puna Geothermal - delayed 
for more than six months by a 
June 1991 blowout and then 
for 3'h months by permit prolr 

.Jems - is under contract to 
prm;de 25 megawatts of ener
gy to Hawaii Electric Light Co. 

The utility need& the power 
to resolve its generating crisis, 
now into its 13th month. 

Morris said that his company 
is holding to its goal of provid
ing at least some power within 
three to four weeks. 

How much of the 25 mega
watts will be put on line re
mains unknown because the 
amount of power the well can 
produce hasn't been deter
mined. 

Morris stressed that actual 
drilling hasn't begun. "We are 
cleaning out the hole," he said. 



Hawaii Tribune- Herald, ·Monday, July 20, 1992-

Drilling renews complaints 
J Nearby residents 
eport health ills _ 

manager Steven Morris, crews 
began working again at the Puna 
site Saturday morning. 

linCe geo resumed "We're trying to complete the 
A day after the state Health ho_le (the ;vel!, known ~s KS-~)," 

>epartment gave them the go- satd Morns. And we re get),mg 
head, Puna Geothermal Venture ready to. take out the pl~gs. 
egan drilling again in Pohoiki. He sat_d workers ar~n t actu-

. ally gotng deeper tnto the 
Meanwhile, residents in the ground with a drill bit.. Rather, 

anipuna Gardens subdivision they are cleaning out the hole 
:xt ·to the PGV plant say they up to where the plugs are. 
ready are feeling ill affects as Lanipuna residents Jon Olsen 
result of the operation. ' and Aurora Martinovich believe 
Accordi_!lg to PGY general that a "flaring of gas" occurred 

late Wednesday night. Olsen, 
president of the Lanipuna Gar
dens Community Association, 
said residents have also com
plained of smelling foul odors .. 

John and Mary Drew said 
their four children are having 
rashes, ear aches and sore 
throats. Mary Drew said she has 
been having bloody noses. 

Morris said there was no flar
ing of gas. He said he won't 
dispute it if residents say they 
are sick, but notes that no one 
has called either the PGV or 

Health Department emergency with county · geothermal com
lines, or PGV offices in either pliance officer Jim Moulds this 
Pohoiki or Honolulu. afternoon to discuss their 

Morris said that Olsen and concerns. 
Mary Drew were part of a Although several additional 
group taking a tour of the plant permits are required, Morris said 
Saturday and that they had not · he expects· PGV to begin /"!iV' 
mentioned any problems. ering power to Hawaii E .ric 

: Light Co. in three to four 
Olsen said residents didn't weeks. 

want to voice complaints with Operations at the Pohoiki 
on-site staffers becau~e many of plant were suspended last March 
them are new and residents want· when the state Supreme Court 
to keep a good relationship with ordered the Health Department 
them. to develop rules governing re-

Area residents were . to meet leases of hydrogen sulfide. 

Hawaii Tribune- Herald, Monday, July 20. 1992-

Leadlng geothermafsupporters 
Gov. John Waihee, Mayor LOrraine Inouye, Lt. 

Gov. Ben Cayetano, IL WU Leader Eusibio 
(Bobo) Lapenia, Big Island businessman Tony 
Hanley, State Sen. Richard Matsuura, Big Island 
Councilman Brian Delima .... 

What do these people have in common? All of 
them are strong proponents of geothermal energy 
development for the Big Island. They're conspir
ing to bring renewable, affordable, alternate, 
clean-burning and reliable energy to our power 
starved Big Island. They spoke of their support at 
the giant pro-geo rally in May. 

What else do they have in common? Each of 
them has the support of thousands of Big Islan
ders, a vast majority of the Island's population. 
Seven thousand of them testified to that support 
in May at perhaps the largest rally ever held on 
the Big Island. 

George Martin 
Hila 
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Helco ·pins;'·ttj~'f:~_ 
blackout blam~e 
on geothermal 

.. 

0 Failure of gee 
power to come on 
line at root of woes 

By Jim Witty 
Trlbuno-Heraid 

Don't blame the people at 
Hawaii Electric Light Co. for 
the rash of rolling blackouts that 
have plagued the Big Island dur
ing the past year. It's not their 
fault. Rather, it's Puna Geother
mal Venture and the spate of 
problems that has kept the com
pany from delivering 25 mega
watts of power to the utility. 

That's the tenor of a volumin
ous report ordered by the Publ!c 
Utilities Commission to explatn 

· Helco's troubles in providing re
liable electrical service to Big 
Island customers. 

"Breakdowns are neither un
common, nor unexpected," sa~d 
Helco president Warren Lee 1D 
the report. "The only reason 
they have led to rolling black
outs is because Helco's current 
reserve margin is exceedingly 

narrow. And this unacceptably 
narrow margin is due to the Jack 
of PGV deliveries." 

The PGV project has exper
ienced several delays including 
a suspension of operations in 
March when the state Supreme 
Court ordered the Health De
partment to develop rules gov
erning releases of hydrogen 
sulfide. · •. · 

Between July 31, 1991 and 
July 16, 1992, Big lslanders en
dured 20 rolling blackouts rang
ing in duration from 16 minutes 
to 11 hours, 56 minutes. 

"U PGV were on line, Helco 

would not have to run its older 
generating units and peaking un
its for more hours than they 
were intended to run," said Lee. 
" ... And scheduled overhauls 
would not have had to be shor
tened or deferred. It's inevitable 
that the current operating condi
tions have contributed to many 
of the unit trips that resulted in 
rolling blackouts." 

And Lee claimed, "In all 
cases, the generation shortfall 
was less than 25 megawatts and 
if PGV had been on line deliv
ering 25 megawatts in accor
dance witrh their contract, none 
of the rolling blackouts would 
have been necessary. 

In testimony before the PUC 
today, Lee contended that the 
tight margin between generating 
capacity and demand wreaked 
havoc on maintenance sche
dules. The roughly 1,000-page 
report is filled with records do
cumenting generators hobbled 
by various mechanical problems 
leading to system failures. 

Last year Helco developed a 
seven-pronged plan to minimize 
blackouts, the report said. The 
utility reportedly "compressed" 
overhauls of steam genera tors to 
increase unit availability, used 
contractors and instituted multi
ple shifts to enhance mainte
nance, increased the supply of 
spare parts, . acquired a spare 
diesel engine, rescheduled the 
Waimea Power Plant to be 
available during the evening 
peak, negotiated with Hil~ Co~st 
Processing Co. to modtfy Its 
overhaul schedule and worked to 
improve communications with 
HCPC. 
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HELCO still says PGV responsible for blackouts 
3y DAN BREEDEN 
Illest Hawaii Today 

Hawaii ElectHc Light Co. 
nc.'s report on when and why 
bo 111' bland hao been subjected 
D rolllng bladu.JU!§ ecnrn nbour 
,000 pages in three binders but 
oight be summed up in five 
mrds - Puna Geothermal Ven
ne did it: 

"The rolling blackouts have 
been necessary because HELCO 
has inadequate reserve generating 
margin at this time due lo delays 
In provision of 2S (megawatts) of 
firm eft~Deify eammltted by 
PGV," Warren Lee, HELCO 
president, said in the report. 

1991 to July 16, 1992, according 
to the report. Their duration 
raoged from 16 minutes to 11 
hours, 56 minutes. 

motion to order HELCO to hire 
an independent consultant. At the 
Honolulu meeting, the commis
sion is also to receive evidence 
and leslimony on rolling black
outs. 

25 cents to copy each page, some 
$250 for the entire· report. 

Big Islanders were subjected lo 
20 rolling blackouts from July 30, 

"All 2() lncid~nts would have 
been averted if PGV had been on 
line, as scheduled," Lee claims. 

The report was demaoded by 
the Public Utilities Commission, 
which is today considering a 

The report is available for 
public review al HELCO offices 
in Kona and Hilo but extra copies 
are dear, with the utility charging 

Page upon page of blackout 
records show many days where 
several generators were only able 
to provide part of their rated 
capacities because of repairs 
being completed or minor 

See HELCO: 
Page 4A 

... HELCO is blaming PGV for blackouts 
From Page 1A 
mechanical problems. Then the 
finai straw was when an entire 
generator would fail and cause 
the energy grid to crash. 

HELCO planned to have a 
margin of 44 megawatts in 
reserve by this year. But the 
current margin is only 20 mega
watts, according to the report. 

Also, if PGV were on line, 
older generators would not have 
been run 41for more hours than 
they were intended to run" and 
better maintenance would have 
been done, the report asserts. 

HELCO last year initiated a 
seven-step plan to minimize 
blackouts, they said. The steps 
include: overhauls of steam 
generators were compressed '4to 
increase the units' availability;" 
multiple shifts and use of con
tractors to increase maintenance; 
increasing the· supply of spare 
parts; acquisition of a spare diesel 
engine; rescheduling Waimea 
Power Plant to be available for 
the evening peak; negotiating 
with Hilo Coast Processing Co. to 
modify its overhaul schedule; and 

improving communications with 
HCPC for smoother operations. 

Problems with blackouts will 
continue until generation levels 
are increased and current plans 
still include reliance on geother
mal energy. 

"Rolling blackouts due to gen
eration shortfalls should be 
effectively eliminated once PGV 
and CT-3 are fully operational,'' 
Lee said. CT-3 is a 20-megawatt 
generator nearly complete in 
Puna. 

Then the pressure will be off 
and HELCO will "caleb tip on all 
maintenance wotk by the end of 
1993,'' Lee said. 

If PGV doesn't provide electr
icity HELCO will take further 
steps to stretch its already
inadequate system of generators 
by delaying unit retirement, 
further compressing maintenance 
schedules, minimizing load 
through voluntary and involun
tary conservation programs, 
accelerate installation of addi
tional generators and build a 
10-megawatt battery •torage sys
tem in West Hawaii. 

A plan for the 10-megawatt 
battery backup is now .under 
review by HELCO and the facil
ity could be completed by the 
second quarter of 1994, accord
ing to the report. The system will 
be cost-effective and could 
deliver about three hours of 
electricity on demand. 

The report includes extensive 
information about the causes of 
specific generator malfunctions, 
how repairS were made and spare 
parts received. Several hundred 
pages are devoted lo problems 
repairing CT-2 at Keahole. 

CT-2 underwent extensive 
repairs at the outset of 1992 but 
continues to cause problems. 
Although it was putting out 14 
megawatts of power in January, it 
was only able to muster 7.5 
megawatts this month "due to 
corroding and dirty high pressure 
turbine blades,'' the report reads. 

HELCO is reportedly working 
with the unit's seller, Solar Tur
bines, Inc. of San Diego, and 
manufacturer, ABB Limited of 
Sweden, to resolve problems. The 
utility's options include legal 
action, .according to the report. 



ti,tate issues PGV pe.-rilJI 
l Drilling resumes· Geothermal Venture to resume rules governing releases of by- my 'sincere liope that this will ity in four to six weeks, !SBld 

, ' drilling operations in Pohoiki. drogen sulfide. The rules were finally give them the green light Curtis. PGV is colitracte1C to 
.l_ec!rlclty, expected "We expect to resume drilling drafted and signed by Gov. Wai- they need to complete drilling eventually· supply Helco with-~ 
,: flow within month immediately and hope to pro- bee on June 29. The modified ·and begin producing so they can megawatts of power. ' ~·· ·r 

duce power within a month," permit requires PGV to limit hy- begin demonstrating that geoth- "All those ptoblems· over• the 

1y jim Witty 
rtbune-Herald 

said Pov. ~e~eral maqas~r . S!~- dmgcn sulfide levels to below erma) energy can and .will be a last couple · of · months; . those 
veii Morris. "Now that we have 25 parts per billion. safe and efficient way to gen- breakdowns occur all the 'tlifie;" 
received our permits, we can re- The permit allows PGV to be- erate energy." he said. ''The public Is not gen-

Geothermal power proponents 
re ecstatic. Opponents say 
tey'll fight on. The state health 
lepafuitent issued a ··modified 
erlitil Friday. allowing Puna 

s u me. f~ 11 de v e I o p men t glri drilling and complete its Curtis maintai.ned that gent?- erally aware of this because.' W( 
operations.' power plant. It needs another erma! power wtll make a btg have enough backup,. That's th( 

Those Operations were SUS• permit to operate the pJ~nt. difference for Helen CUS!Omers. way it's supposed}I;)I~Or~,; Will 
pended last .March when the "I'm absolutely dehghted," PGV has pledged to begm pro- · ': •. -~<· .. ~~~:/ ·1, ·.~•··,. 
state Supreme Court ordered the said Hawaii Electric Light Co. ,viding between sevep and 10 ;>·,;Ste P' 'liT, 
Health Department to develop spokesman Army Curtis. "It'S megawatts of power to the uti!- , . · : ~~g~&~~: . ........ ·-"{ . ' . '\..... 11 .:-'~-~;'t 
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PERMIT: Health department OKs drilling ·· ·" 
From Page 1 

the addition of (combustion tur
bine) 3 and PGV, we hope we 
can return to that way of doing 
business, that the public will see 
uninterrupted electrical service." 

Anti-geothermal activist Jim 
Albertini offered a different take 
on issuance of the revised 
permit. 

"It seems odd that the state 
Health Department could get the 
standards in place so quickly 
when the company was in trou
ble," he said. "When the people 

were hollering for 10 years they 
couldn't do a thing. The com
pany seems to matter a whole 
lot more (than the people do). I 
think it's a big mistake. PGV 
has shown its ineptitude in look
ing for this resource. They had 
two blowouts in three wells. 
They say the chances of another 
blowout happening is one in a 
million. I don't believe that. Es
pecially with their record." 

Albertinio<t said -geo opponents 
will meet soon to plan further 

moves. 
Steve Phillips, another outspo

ken critic of geothermal . deve
lopment, believes the permit is 
invalid "because of the failure 
of (Civil Defense· chief) Harry 
Kim to approve the emergency 
response plan." 

In a prepared release, June 
Curtiss of the Hawaii Island 
Geothermal Alliance praised the 
decision to grant the revised 
permit. 

"Now the Health Depart-

W.est llawaU Tqday, Sunday,. July. 19, 1,991-. 

ment's action ... finally . may 
help stop the 'rolling blackouts 
which have plagued the health 
and safety of Big Islanders, she 
said, adding that she hoped gov-. 
ernment would "assume a more ' 
pro-active role in · anticipating 
legal road blocks ... and take 
action to thwart such costly, 
time-consuming delaying 
tactics/' 

She also urged close monitor- I 
ing of the operation. . 

"~ .... 

;Department of Health OKs geo drilling permit 
· Staff and wire reporta 

HILO -State Health Director John Le
win signed a modified permit Friday which 
lets Puna Geothermal Venture resume 
work on the Big Island. 

"Now that we have received our permits, 
we can resume full development opera-

tions," said Steven Morris, Puna Geother· 
mal's vice president and general manager. 
"We expect to resume drilling immediately 
and hope to produce power within a 
monlh." 

The controversial drilling had been 
halted by a stale Supreme Court decision 

that required the Health Department to for
mulate administrative rules governing the 
release of hydrogen sulfide. 

The rules were signed June 19 by Gov. 
John Waihee and went Into effect June 29. 

Lewin said the modified permit requires 
the developer to meet the new rules for hy-

drogen sulfide emission of 25 parts per 
billion. 

The standard wlil protect public health 
and prevent odor nuisance, Lewin said. 

The department said noise and air moni
toring personnel have been placed on 
standby for when the drilling resumes. 
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t~tate doctor probes ailments in Puna : 
.; ).-. - • • • • • ·. ' • ·, • .; IIL!fl 

';0 The 1 h I' might otherwise be in the community. ''I'm terrified," she said. "I ha\le a Davis said Diane was diagnosed as :; r peop e w 0 IVe A number of our people live in the mammogram, and then I talk to the having a very large thyroid cyst. She ·; ·· near a geothermal II community. and we don't see the symp- surgeon next week-" was just recently diagnosed as having 1 ·, .. , , , , We .. ~olns or haven't h<;,ard of_the ;;ymptoms Shaver said her daugpter, Mari'ah, an ovarian cyst as well, he said. ' . fear ItS emiSSIOns m our employees, Morns Sald. has had a fever and a• rash since' a Diane.said her doctor told her that all 
Puna Geothermal resumed drilling month ago, when she spent the night the chemicals that had gotten into her are making them SiCk Saturday after It was suspended be- with a friend in Lan!puna Gardens, ti*' body weakened' her immune system. 

cause of a June 1991 blowout. nearest subdivision to the plant. "And therefore my heart and my liver 
By Chris Loos 
Special to tfle Star-Bulletin 

POHOIKI, Hawaii - A state Health 
Department doctor is trying to find out 
whether emissions from a geothermal 
well is making Its neighbors sick. 

Dr. Sam Ruben met with more than 
30 neighbors of Puna Geothermal Ven
ture yesterday to hear various health 
complaints ranging from headaches to 
breast lumps that residents suspect 
may be caused by the emissions. 

Steven Morris, Puna Geothermal's 
c' vice president and general manager, 

told a reporter there Is nothing coming 
from the geothermal well that would 
cause the symptoms. But he said the 
company is interested In knowing the 
cause. 

"We have people who work there 
every day who are exposed to whatever 

Kate Harrison of Leilani Estates said Her other daughter, Heather, devel- weren't .functioning properly," she 

Samuel 
Ruben 

her son started oped f' sore in her nose alter having sa1d. , 
having asthma spent the weekend in Lanipuna Gar- When Diane's condition worsened in ; 
attacks in the dens, Shaver said. the last week or 10 days, she wasn't \' 
past 1 ¥z weeks. Shaver's husband, Joe, developed aware th'lt the geothermal project was ' 
Before that, he chest pains and a bad cough, and was starting up again. Nevertheless, she 
hadn't had one spitting up blood, she said. told her husband: "This feels like just 
since September, Another resident of Leilani Estates, . how I was after the blowout.• 
she said. Robert Petricci, said he had a lump on Ruben said he will try to determine il 

Harrison said his scalp and two more "on my body." the lumps are caused by a common 
she had devel- Petricci said he previously had two .factor. ~ 

oped three benign cysts removed. "Not only the numbers of the cases ~ 
lumps this year. Steve Davis and his wife, Diane, but the clusters of the cases at certain 
The ones in her moved to' Leilani Estates a year and a tlime periods certainly makes it sus- " 
groin and mouth half ago from Australia. Within two pect," he said. ·• 
had to be re- months, Diane began to experience Although Ruben's toxicologists told . 
moved, she said. headaches, nausea, sore throats and hilm there was no "pathophysiological .: 

. B~r doctors are lack of e~ergy, Davis said. me~chanism tor these lumps to come ~ 
monltonng a small one m her leg. A month later, "she barely had abo1ut from exposure to hydrogen sui- ::' 

Penny Shaver. also of Leilani Estates, enough energy to walk to the mailbox," fidl!'." he said be would try to determine .· 
said her doctor discovered a lump in he said. Her condition worsened after whether they could be caused by other ·• 
her breast. the well blpwout, he said. chemicals in emissions. 
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Give geothermal, a chance 
By Walter R. Steiger 
Viewpoint 

I was privileged today (July 15) to join a 
University of Hawaii at Hila student group in 
visiting the Puna Geothermal Venture site which 
is operated by Ormat Hawaii. I was very im
pressed by what I saw and learned, and would 
like to share some of this with others. 

There are several geothermal sites. This is the 
one that has essentially completed its construction 
and has for some months now been ready to 
generate electric power to feed into the Helco 
grid. The only matter holding it back has been 
that 'of government permits. 

My first surprise was that PGV is not in a rain 
forest! It is in an area zoned for agriculture and 
rather barren. There is even little agriculture in 
the area. One of the most often used arguments 
against geothermal is that it is destroying precious 
rainforest. Certainly that is not the case for PGV! 

The second most often heard argument against 
geothermal is the danger of hydrogen sulphide. 
Since the plant is not now in operation, the lack 
of any odor of H S today is not indicative of 
operational conditi6ns. However, the system is 
designed in such a way that it is entirely closed. 
That is, geothermal fluids extracted from deep 
wells aad passing through the turbines are re
turned to the depths from which they came. No 
gases are allowed to escape under normal operat
ing conditions. It is possible that under unusual 
conditions, some gases may need to be vented. In 
such a circumstance abatement methods that will 
neutralize .the H S are in place and will enable 
PGV to control the gas to levels below the newly 
established state standard of 25 ppb (parts per 
billion) for a first warning. At this incredibly low 

level {t is possible to detect the odor (the nose is 
an amazingly sensitive instrument!) but it is only 
a nuisance at worst. The state has set strict 
standards of operation and it is up to the citizenry 
to see to it that the state carries out its obligation 
to monitor and enforce the standards. 

I am sure that there' are those who will ask 
"What if...?" and refer to some worst-case hypo· 
thetical situation. No one can guarantee that any· 
thing is 100 percent risk-free. Life itself is full of 
risks and we daily make choices to accept risks, 
many of which are far grater than any potential 
geothermal accident risk. The most obvious exam
ple is the use of an automobile on the public 
roads. This is certainly the riskiest activity in our 
lives - some 25 people killed on this island 
alone so far this year! We accept this risk because 
we apparently feel the benefits are worth it (actu· 
ally, most of us probably never stopped to think 
about it). 

We are blessed here on the Big Island with the 
potential of almost unlimited energy from this 
geothermal resource. I believe it is incumbent 
upon us to develop this resource, and to develop 
it in a manner that is compatible with health and 
safety and with the preservation of the 
environment. 

As a physicist, I was impressed by the careful 
design and construction of the entire system. Or
mat has had a great deal of experience in this 
field and has given us a power plant that is at the 
forefront of the technology. I hope they can soon 
be allowed to demonstrate what they have 
created. Let's give them a chance! 

Walter R. Steiger is professor emeritus of 
physics at the University of Hawaii, Manoa. 
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Geo complainants get stood up 
0 County official 
reportedly forgets 
about the meeting 

By Gordon Y.K. Pang 
Tribune-Herald· 

POHOIKI - About two do
zen lower Puna residents were 

· stood up by new county geother
mal compliance officer Jim 
Moulds yesterday afternoon. 

Residents said they had seri
ous concerns about the start-up 
of operations at Puna Geother
mal Venture's 25-megawatt 
plant. 

Lanipuna Gardens resident 
Aurora Martinovich said that 
Moulds, on Friday, promised to 
meet with area residents at the 
HGP-A visitor facility next door 
to PGV at 3 p.m. yesterday. 
· At around 4:30, Kapoho resi

dent Greg Pommerenk said he 
had reached Moulds via his car 
phone and that Moulds said he 
forgot about the meeting. 
Moulds ·. apparently told Porn-

merenk that residents should 
leave their names and telephone 
numbers on a list so he could 
call them back. 

Moulds was hired in late May 
by the county to advise the 
county planning director in all 
Big Island projects relating to 
geothermal development. A 
statement from the Planning De
partment at that time said that 
Moulds' duties included meeting 
with community groups to "keep 
current with issues related to 
geothermal development," 

According to Martinovich, 
Moulds has attended one meet
ing with the Lanipuna Gardens 
Community Association and has 
not gone into the community to 
meet with residents. 

"He said part of his job is 
meeting with the community," 
Martinovich said, adding that 
she and others want Moulds to 
obtain PGV activity logs that 
they have been denied access to. 

"Something has been going on 
at PGV and they won't fess up," 
she said. 

Some residents said they out a lack of official response. 
smelled strange odors coming Emergency numbers have 
from the plant late Wednesday been set up by both the Health 
night and believe that a "flare," Department and PGV but callers 
or •quick release of steam, oc- to both lines are met by answer
cured, a charge PGV has denied. ing services, residents said. 

PGV manager Steve Morris When they finally did reach 
said yesterday that the company health officials, they were told 
resumed operations last week af- there were no problems, resi
ter receiving approvals from the dents said. 
Health Department to restart Meanwhile, Morris has moved 
drilling. out of his Hilo Lagoon Centre 

, office to a downtown Honolulu 
M~ulds had no comment .this location. Morris said the move, 

mornmg ~nd de.ferred questions temporary for now, makes it ea
to Pla~m~g Duector N?rman sier for him to deal with govern
Hayasht, hts boss, who dtd not ment entities based there. 
return calls. 

Residents from Lanipuna Gar-· Morris, when told of resi
deos and Leilani Estates told a dents' complaints, said he is dis
reporter yesterday of ailments appointed they did not contact 
suffered by themselves and fam- him or the PGV emergency 
ily members since PGV intensi- lines. He added that the tele
fied work at the site last week. phone number for the Pohoikl 
Ailments included fevers, respir- plant is listed if residents don't 
atory conditions and rashes want to leave a message or call 

Six reported having lumps on long distance to reach him. 
various parts of their bodies dur- Residents said they're too fed 
ing the past year. Several said up with PGV's previous excuses 
surgical removal was required. to bother to call them with their 

Residents also complained ab- concerns. 
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Geothermal 
guidelines 
recommended 

·By Chris Loos ·. 
, ·Special ro \lie S1ar-Bullehn. 

. HlLO :._The state and a geother
mal developer should consider 11 

. health and safety recommenda-
tions before geothermal flow test
ing is scheduled to begin in a week 
and a half, Big Island Mayor Lor
raineJnouye says. · · 

The recommendations were 
written .on June 24 by the mayor's 
Energy Advisory Commission. 
· The commission recommended 
conducting a complete geo-<:hemi
cal analysis of the geothermal 
"steam"' and changing the emer
gency response plan. 

The emergency plan was ap
proved by Inouye in February, 
over the objections of Hawaii 
County Civil Defense Administra
tor Harry Kim. 

The commissioners agreed to 
the recommendations after listen: 
ing to testimony from experts and 
citizens~·, 

Inouye said she had forwarded 
the. commissjen's recommenda
tions tp the state departments of 
Health and Land and Natural Re
sources, and Puna Geothermal 
Venture, requesting their immedi

-ate attention and response. 
"Because all of these recommen

dations related to regulatory func
tions or involve the Department of 
:Health, I'm asking you to respond 
to me before flow testing begins 
with the explanations about how 
these c~ncerns are being ad-

•! 

· Care urged In tests 
Some recom-mendations on 
geothermal energy by the ' " 
Energy Advisory 

· Commission: 

• Flow test ali' production 
wells with cyclonic mufflers 
and full abatement· 

• Do a complete geo-chemi
, calanalysisofthegeother

mal "steam." 
• Set state standards for 

each toxic component iden- . 
tified in the steam. 

• Do a complete geothermal · 
hazards analysis based on 
worst case conditions and a 
70-year duration of upset 
and operating conditions. 

• Change the emergency re
sponse plan based on the 
above. 

• Begin baseline epidemio
logical studies on health im
pacts of living close to the 
geothermal site. 

• Stop the project and con- . 
sider moving to a safer lo
cation if the risks are unac
ceptable or cannot be miti
gated in an acceptable way .. 

dressed," Inouye wrote on July 17 
to Dr. John Lewin, director of the 
Health Department. 

Puna Geothermal Venture re
sumed drilling activities last Satur- · 
day, after a yearlong delay follow
ing a well blowout in June 1991. 

:The. utility tentatively plans to be
gin flow testing the well Aug., 3, 
said land department spokesman 
Eric Tanaka on Thursday. 
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SUBJECT: Procedures for Review of Department-Initiated Projects on 
Conservation District Lands 

================================================================ 

The Department of Land and Natural Resources ("DLNR") is 
responsible for implementing various government programs which 
impact conservation district lands. Presently, government 
programs are processed via a two-track system: 

1) the line division responsible for implementing a 
government program processes a particular project through 
the environmental review procedure and consults with the 
other divisions and affected governmental agencies before 
submitting the project for review and approval to BLNR; 
and 

2) OCEA also processes the particular project by consulting 
with the other divisions and affected governmental agencies 
and submits the project for review and approval to the BLNR as 
a permitted use under our conservation district rules. 

This procedure has created duplication of efforts between our 
line divisions and OCEA and has inhibited the implementation of 
government programs by DLNR. Further, with the loss of the 
Planning Office in DLNR, there is no need to centralize certain 
planning and environmental review processes in OCEA but rather, 
place these functions with the line division responsible for 
implementing the government program. Due to increasing demands on 
our staff and the need to coordinate processing of DLNR programs 
affecting conservation lands within DLNR, the following procedures 
shall be instituted. 

When dealing with DLNR,programs, the line divisions shall be 
responsible for the entire processing of a particular project for 
submittal to the BLNR for review and approval. DLNR programs are 
those government programs the department is charged to implement. 
This procedure shall not apply to projects for the use of 
State/conservation lands initiated by private parties or other 
State or governmental agencies. Further, this procedure shall not 
apply in those instances where DLNR is acting in its proprietary 
capacity (i.e. leasing of State lands to private parties). 



The line division shall be responsible for undertaking the 
environmental review process under chapter 343, Hawaii Revised 
Statutes, and the consultation with the divisions, other 
governmental agencies, and appropriate citizen groups before 
submitting the project to BLNR for review and approval. This 
includes the resolution of conflicts and the mitigation of adverse 
impacts discovered as a result of the environmental review and 
consultation process prior to BLNR review. 

OCEA shall no longer be responsible for processing the 
government project under a conservation district use application 
but shall serve as a commenting division to the line division 
regarding conservation district matters. The DLNR project shall be 
processed as a government/permitted use under the conservation 
district administrative rules by the line division which shall be 
responsible for submitting conservation district considerations to 
BLNR for their review and approval including the determination of 
the DLNR project's permitted/government use status. 

After completion of the chapter 343 process and after 
consultation with the divisions, governmental agencies and 
appropriate citizen groups, the line divisions shall present the 
DLNR project for review and approval to the BLNR. This procedure 
will eliminate the duplication of environmental review posed by the 
EIS and CDUA processes. Further, the responsibility for planning 
and coordination of the DLNR project will lie with the line 
division responsible for the project which will insure better 
accountability and streamline the review process. 

It is incumbent upon every affected division to set up a 
system for the preparation of environmental review documents and 
the solicitation of comments by the divisions, governmental 
agencies, and appropriate citizen groups. I have asked OCEA to 
provide a training session for all divisions to assure that we are 
not losing any of the coordination and consultation services this 
office provides. Further, I have asked OEQC to also provide a 
training session on how to prepare environmental review documents. 

.,'( 
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What lies beneath 
surface will decide 
geothermal future 

Editor's note: Last month, the 
Tribune-Herald's geothermal 
reporter, Dave Harada-Slone, 
travelled to Southern California 
to see several geothermal plants 
and how they've ftt In with their 
surrounding commun!Ues. 
Besides touring the plants, Har
ada-Slone also met with local 
officials to see how the promises 
made when geothermal develop
ment was first proposed have 

:jibed with the reality. The fol
llow.ing is the final in a three-part 
serJes. 

By Dove Harada-Slone 
T ribune·Herold 

EAST MESA, Calif. - Geoth
ermal Resources International 

The record in 
Southern California 

and Ormat Energy Systems have !o:===========~ invested hundreds of millions of • 
dollars in hardware to turn the 
geothermal fluids beneath this 
desert area into electricity for 
sale to customers hundreds of 
miles away. 

Between them, the two com
panies have in the past decade 
built six power plants, for a 
combined net output of about 131 
megawatts, and drilled dozens 
of wells thousands of feet into 
the ground. 

But it isn't so much the tons of 
heavy machinery, miles of pipe
line or rooms full of high-tech 
control equipment that will 
determine the long-term suc
cess of the two companies' 
ventures in the East Mesa, and 
others like them elsewhere in 
California's Imperial Valley. 

That w,ill depend on what lies 
beneath. 

Experts say the geothermal 
resource beneath the East Mesa 
and other so-called Known 
Geothermal Resources Areas, 
or KGRAs, is vast. But just how 
vast is a mystery. 

Paul Sweeny, geothermal 

program manager for the Cali
fornia Regional Water Control 
Board, says there is probably a 
limit to how much development 
East Mesa and other KGRAs 
can take. While the six plants 
now operating in East Mesa -
and the eight located elsewhere 
in the valley - may well con
tinue producing for as long as 30 
years, the potential for further 
development may be limited, 
Sweeny told the board recently. 

"The problem in East Mesa is 
there are too many straws in one 
glass of water," he said. "The 
more people you have working 
on a fixed resource, the faster it 
will go away." 

How fast is anyone's guess. 
In the Geysers area of North

ern California, the guesses 
proved to be way off. 

Under development since the 
1960s, the Geysers geothermal 
field is the world's largest, 
boasting some 1,900 megawatts 
of generating capacity- nearly 
five times the 400 megawatts 
installed in the valley. 
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California uses 
comic books to 
tout geothermal 
By Cove Horado-Stone 
Tnbune-Heruld 

EL CENTRO, Calif. - The 
California Department of Con· 
servation's Division of Oil and 
Gas is bullish on geothermal 
energy, and it wants to get across 
to residents what officials see as 
the merits of the alternate ener
gy technology. 

Apparently subscribing to the 
theory that simpler is better, the 
division has capusulized what it 
wants the public to know about 
geothermal in the form of a 
comic book, titled, simply 
enough, "Geothermal in Califor· 
nia." 

Though prepared for 4th to 9th 
graders, the book is touted as 
providing a "useful overview" 
for adults as well. 

The comic book tells the story 
of Lisa and Jason and their trip to 
the Geysers area of Northern 
California to vist Aunt Helen and 
Uncle Frank. 

Once there. Helen and Frank 
treat the children to a tour of the 
area's geothermal develop· 
ments, including the largest net· 
work of geothermal power plants 
in the country. 

Using comic book imagery and 
simple language, the book 
explains the mechanics behind 
the extraction of geothermal 
steam a~d its conversion to pow· •.. 

Environmental issues are cov
ered in somewhat less detail. A 
brief mention is made of the 
environmental study and permit
ting process, but there is no 
mention of such subjects as 
emissions or solid and liquid 
wastes. 

Nor is there much discussion of 
the depletion of the geothermal 
resource, a problem that has 
dramatically reduced power gen
eration at the Geysers. 

The comic introduction to 
geothermal conculdes with a 
rather upbeat assessment of the 
technology by Aunt Helen: 

"We're still learning how to use 
geothermal energy. There's so 

EASY READING -The California Department of CanM,...atton:s 
Division of Oil and Gas has ccrpusulized what it wants tM public 
to know about geothermal energy in a comic book, part of 
which is shown above. 

much of it all over the world. We 
could be using much more than 

we do. Geothermal energy has a 
great future." 
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TAPPING IN - A geothermal well operated 
by Ormat in the Imperial Valley's East Mesa 
area. While there appears to be enough of a 
resource beneath the valley to support exist· 

-T-H photo by Dave Horodo-Stone 

ing development, officials are uncertain how 
much more development the geothermal 
reservoir can support. 

But 400 of those megawatts 
have been idled because the 
reservoir upon which the area's 
power plants draw is running 
out of steam. 

Pacific Gas & Electric, which 
relies on the Geysers for ro 
percent of its generating capaci· 
ty, had seen its production drop 

by 22 percent, or about 300 
megawatts, as of late last year. 

At a hearing last September 
before the California Energy 
Commission, PG&E noted its 
steam suppliers were projecting 
an average annual rate of 
decline of 10 to 14 percent. The 
declines have varied w.idely 

depending on the location of the 
geothermal wells. 

A spokesperson for Unocal 
Corp., developer of most of the 
region's geothermal wells, told 
the commission the decline is 

See FUTURE, 
Page 3 ·· 
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l~ly due to a combination of 
fadors, including the acceler
ated decline of individual wells; 
intreasing "interference," or the 
diversion of steam from an exist
ine well into a new one; the 
di~covery of corrosive steam in 
the northern portion of the Geys
er~ field, thus reducing the poten
tial steam supply; and higher 

· levels of non-condensable gases 
in :the steam. 

PG&E has ,nodified its equip
m~nt at the Geysers to make 
better use of the steam it does get 
out of the ground. Other potential 
remedies implemented or under 
study include reinjection of 
g~othermal fluids to "recharge" 
the underground reservoir - a 
measure taken by virtually all 
geothermal developers in the 
Imperial Valley - and drilling 
a4ditional and deeper wells. 

r."hatever the cause of and the 
answer to the apparent depletion 
of the Geysers resource, officials 
in the Imperial Valley are hope
ful they can avoid a similar 
s11rprise here. 

!Given the relative youth of the 
hpperial Valley's geothermal 
fields -most of the development 
has taken place in the past five 
years - it's still too early to tell 
h!>w long the resource may last, 
said Tim Boardman, geothermal 
djstrict engineer for the Califor
nia Division of Oil and Gas. 
•"You do expect you will have 

depletion in time," he said. "We 
a~e watching it very closely. 
Jlopefully we can predict it a 
lij:tle closer (than in the Geys
ers>." 

i He noted that the Geysers field 
Was developed before a lot was 
khown about geothermal resour
cl!s, "when they thought geother
mal was a renewable resource." 
! He pointed out that the Geysers 

field remains hot. What's miss
il1g is the water from which the 
sbbterranean heat generates 
s).eam. : 

... 
-

- T -H photo by Dave Horodo-Stone 

HEAVY DUTY PLUMBING - A jumble of piping ond valves 
directs steam to the turbines of Unocal's Salton Sea Unit 3 
power plant in California's Imperial Valley. 

are also markedly different. 
While the 200-plus wells in the 
Imperial Valley tap a reservoir 
made up largely of geothermal 
brines, or hot, salt-laden fluids. 
The resource in the Geysers, is 
made up mostly of steam. 

What the disappointments in 
the Geysers and the as yet 
limited experience in the Imper
ial Valley suggest for develop
ment in Hawaii is unclear. 

Critics of geothermal develop
ment in Puna often point to the 
decline of the Geysers and sug
gest the same fate awaits geoth
ermal energy on the Big Island. 
They have relied for support, in 
part, on testimony in 1982 by 
Robert Decker, then scientist in 
charge of the Hawaiian Volcano 
Observatory. 

mates of the thermal resource 
beneath Kilauea Volcano indi
cated that extracting anything in 
excess of five megawatts from 
Kahaualea, then the site of a 
proposed geothermal develop
ment, would result in the deple
tion of the geothermal resource. 

Other experts have said the 
geothermal resource beneath the 
volcano could sustain a much 
larger yield. And Decker him
self, in his 1982 testimony, indi
cated the Big Island could 
probably meet its own electricity 
needs with geothermal, but 
might be depleting the resource 
should it export more than 50 to 
100 megawatts of power. 

:"We're reinjecting water at a 
high rate (in the Imperial Val-
l~y)," he said. . 
, The resources in the two areas 

. Speaking before the state 
Board of Land and Natural 
Resources, Decker said his esti-

"And I don't know how long it 
would take to deplete it," Decker 
added at the time. "It may take a 
couple hundred years. Of course, 
we mine our other resources, and 
they're depletable too." . 
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The Pro-Geothermal Alliance • 737 Bishop Street, Suite 2880 • Honolulu, Hawaii 9 
Phone: (808) 523-8808 • Fax: (808) 521-6141 , . ~ 3 Q 

,-, ' t ~ ProGEO 3 

January 10, 1992 

Enclosed for your information is your copy of an educational 
brochure that provides a concise overview of geothermal energy. 
This brochure was produced by the Earth Science Laboratory of the 
University of Utah Research Institute. We encourage you to read 
it and pass it on to others for their information. 

If you would like additional copies of this brochure, please call 
The Pro-Geothermal Alliance at 523-8808. Thank you very much. 

~· . 
Clint Churchill 
Chairman 
The Pro-Geothermal Alliance 

Geothermal: Hawaii's Great Energy Opportunity 
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-<.LICjf~J-''.I.n.D INDUSTRY 
TECHNOLOGY 
SAFETY 

· ng Superintendent 
v'"'"u' Geothermal Division 

Thursday 
4:00p.m. 

November 15, 1991 
Kapol~j Room, 6th Floor 
James 

828 
uptJcll Building 

Street Mall 

world's largest prc>ducdl of geothermal energy. The company supplies 
to power more than I. 7 kilowatts of electrical generating capacity in 

•1Sit1\tf$ and the Philippines. more than 25 years, Unocal has pioneered new 
drilling, production, and · engineering of geothermal resources. 
exploring geothermal in Indonesia and other Asian, African and 

countries. 

HAMBLIN, District Superintendent for Unocal's Geothermal 
w;tts•eeS Unocal's domestic UU'"fl'''li operations and international exploration 

primary responsibility is to safe and environmentally acceptable 
14 years of experience drilling operations covered projects in California, 

New Mexico and Utah. also has been involved in projects in Indonesia 

lltelfteshrnerlts will follow. 



The Pro-Geothermal Alliance • 737 Bishop Street, Suite 2880 • Honolulu, Hawaii 96813 
Phone: (808) 523-8808 • Fax: (808) 521-6141 

October 10, 1991 

Mr. Dean Nakano 
Department of Land and Natural 

Resources 
1151 Punchbowl Street 
Kalanimoku Building 
Honolulu, Hawaii 96813 

Dear Dean: 

The Pro-Geothermal Alliance was organized to provide current and 
factual information to the public related to the development and 
use of Hawaii's geothermal energy. We have attempted to 
disseminate this information through various means, such as 
briefings. 

We believe that government representatives such as yourself may 
find it useful to hear from an expert in geothermal drilling in 
light of the concerns surrounding the June 12 incident at the 
Puna Geothermal Venture well. Mr. Gerald Hamblin, District 
Drilling Superintendent for Unocal's Geothermal Division, will 
speak on the state of the industry's technology and its safety 
record. 

This will be a small, informal briefing for government officials 
only to ensure that your questions and concerns are fully 
discussed. The following are the details of the briefing: 

Friday, November 15, 1991 
4:00 p.m. 

Kapolei Room, 6th Floor 
James Campbell Building 

828 Fort street Mall 

Pupus and refreshments will follow. Parking at the Liberty House 
downtown garage, off Bethel street, will be fully validated. 
Please respond by calling Jan Kadooka at 544-3212 by Friday, 
November 1. We hope you will be able to attend. 

01001900/K10065 

Sincerrrr n /.-:1 
Clinto~~rchill 
Chairman, Pro-Geothermal 
Alliance 

Geothermal: Hawaii's Great Energy Opportunity 
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10t new. The technology is 
y improving. The techniques 
ting geothermal energy into 
teadily evolving since the 
'er 250 geothermal power 
21 countries including Italy, 
Mexico and the 

eliable, renewable and clean. 
ergy Opportunity. 

What to Do 

---If you think geothermal will benefit Ha1~vaii-

* Write letters to government leaders and 
newspapers explaining your point of view. 

* Talk to your friends and neighbors. 

* When you read or hear erroneous 
information about geothermal power, 
correct it yourself or let us know so we can. 

* Join the ProGEO Alliance and help us 
communicate the facts effectively. 

* Communicate the benefits to your 
co- workers and employees. 

~ 
ProGEO 
~ 

The Pro-Geothermal Alliance 
737 Bishop Street, Suite 2880 

Honolulu, Hawaii 96813 
Ph: (808) 523-8808 I Fax: (808) 521-6141 

() 

What's So 
Hot About 

Geothermal 

• 

() A Lot. 
) 

Proven 

Type of Energy Environmental Reliability Availability Renewable Large Scale 
Effects in Hawaii Technology 

Oil - + - - + 
Coal - + - - + 
Hydropower + + - + + 
Biomoss - + + + + 
Wind + - + + -
Photovoltaic + - + + -
Solor Thermol + - + + -
Nucleor - + - - + 
OTEC + + + + -
-~ ' ' '"""''";uu.J•eu 1 nn9111 cc y c{p cc c(? 

HOW GEOTHERMAL COMPARES-- This chart graphically illusiToles the comparative pluses 
and minuses of various alternative energy sources. When compared to other alternatives in 
five key areas, Hawaii's geothermal energy gets good marks. 

Hawaii's Quest for 
Alternate Energy 

The 1973-74 Arab oil embargo stranded Hawaii 
without enough fuel. The shortage created long gas 
lines and soaring energy costs. As a result, the state 
government decided to search for and develop alter
native energy sources to make us less dependent on 
imported sources. Since then, Hawaii has experi
mented with a variety of energy technologies. 
When the pluses and minuses of the various tech
nologies available today are compared, geothermal 
shows up as the most feasible and responsible way 
for Hawaii to begin reducing its heavy (90%) depen
dence on imported fuels. In fact. the State Energy 
Functional Plan targets geothermal as our largest, 
near-term source of alternate energy. 

Why Is Geothermal 
So Important? 

First of all. the world's oil supply is a depletable 
resource and worldwide consumption continues to 
grow. In Hawaii, we have a "homegrown" resource 
with geothermal. With it we would not be as 
dependent on imported fuel to power our electrical 
generation system. There are state-designated zones 
on the Island of Hawaii that have underground res
ervoirs of water heated by magma to temperatures 
as high as 600 degrees Fahrenheit. The steam from 
a geothermal reservoir can be used to produce elec
trical energy in large quantities. 
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Second, geothermal can cut our need for the 
imported oil we now usc to generate electricity, 
which will reduce pollution both locally and 
globally. The release of carbon dioxide from 
burning oil is a major contributor to global 
warming-- a phenomenon that could affect the very 
future of life on earth. Using geothermal energy in 
place of oil makes good environmental sense. 

Third, geothermal can produce energy on a si7ablc 
scale more dependably than other alternative fonns 
of energy. What's more, managed properly. 
geothermal can he a renewable resource. 

How Much Energy'? 
When'? 

The first priority is to develop plant~ that will put 
the technology to \vork for the Big Island. The first 
plant in Puna will generate 25 megawatts of pov.rcr. 
increasing both the capacity and reliability of the 
Big Island power system. The fir~t commercial 
geothermal unit i~ expected to be on line 
during 1990. 

Potentially, the Big Island's geothermal resources 
could supply major amounh of energy- as much as 
50 percent of the electricity consumed in Hawaii-
if Oahu, Maui and the Big Island are connected by 
an undersea cable. The transmission of geothermal 
power between islands could occur in the mid- to 

latc-1990s. 

Should all this come to pass. the State of Hawaii 
could reduce oil consumption by approximately 
7.3 million barrels per year. That's enough to fill 
Aloha Stadium more than three times. 

n {'"\ 0 ..-.,..,· . ..,-,v~ ... ,___ ~~~~ .-.1 < ~ • -~~'--~·....A-~ ~-~~"~ ·-··-~~._) .. -.._,...-

Geothermal steam is created 
when groulllht·atcr is heated hy 
magma. V\."clls allow the steam to 
jlow illfo pifJC.\ that carry it to 

power plants. 

WHAT ABOUT SOLAR AND WIND ENERGY? 

"I/ 
A -u-
/1" 

SOLAR 

'o~ n 
WIND 

Why solar and wind generated power 
are neither as reliable 

nor economical as geothermal: 

• Not available 24 hours per day; 
· Needs backup power at night or 

when no wind is available; 
• Extensive land requirements; 
• Therefore, higher cost. 

What About the 
Rainforest'? 

A fraction or one percent of the 60,000-acre Puna 
rainforest vvill be required for geothermal \Vclls. 
pipeline" and generating plants. The Puna rainforest 
is one of 9 lowland rainforests in the state. It i'i not 
the la~t of its kind and it will not be destroyed. 

A~ the fourth -.mal lest state in the nation. H:nvaii 
proudly ranks seventh highest in state-owned forest 
lands. There are more than 1.2 million acres of state, 
federal and private forest reserves in Hawaii. 

Geothermal Makes 
Environmental Sense 

In fact, geothermal energy proponents and those 
who want to save rainforests are really on the same 
side. Both can help in the fight against global 
warming which comes primarily from the buildup 

f) 

of carbon dioxide in the atmosphere-- carhon 
dioxide that comes from the burning of fmsil fueh. 

Oil and coal produce significantly more carbon 
dioxide than geothermal. The values shmvn in the 
chart below arc typical for oil and coal while the 
C02 rate for geothermal is based on data from 
Hawaii's geothermal wells. 

IMPACT ON GLOBAL WARMING 
Carbon Dioxide Emissions 

Pounds per megawatt per year of electricity produced 

GEOTHERMAL OIL COAL 

Data ohtainedji"OIII \'tlrioll.\ documented sot/In'.\. 

Plans call for over 500 megawatts of geothennal 
power to be developed on the Big Island for usc 
in Hawaii. Based upon data from The World 
Resources Institute. replacing oil consumption with 
500 megawatts of geothermal power will have the 
same positive impact on global warming as planting 
nearly half a million acres of trees. That is helping 
the environment! 
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Hawaii Island Geothermal Alliance 
100 West Lanikaula Street 

Hilo, Hawaii 96720 

ENCLOSED FOR YOUR INFORMATION 

HIGA MEMBERSHIP 
Chairman: Wayne Blyth 
Vice Chairman: Herbert J, Perreira 
Treasurer: Aileen Lum 
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Henry Dulan 
Dr, Max Goldberger 
Dan ,Makuakane 
Carl Meierdiercks 
George Yokoyama 

BUSINESS CO-CHAIRS 
Randolph K Ahuna Jr, 
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NEWS DEPARTMENT 
FOR IMMEDIATE RELEASE 
SEPT. 20, 1991 

• RE: HAROLD T ANOUYE APPOINTED 
CONTACT: WAYNE BLYTH 961-3033 

HILO--Harold S. Tanouye, founder of Hawaii's largest anthurium 
export company, has been named chairman of a Hawaii Island 
Geothermal Alliance (HIGA) committee which will look into 
agricultural uses for geothermal power. 

Hilo-born Tanouye believes geothermal energy will allow 
anthurium growers to overcome the blight which has been ravaging the 
flowers for the past several years. 

"This geothermal resource could provide affordable power to 
pr?vide our anthuriums with a controlled, ideal temperature and 
environment around the clock," he said. "This, plus tender loving care, 
and Hawaii Island's anthurium production would be increased many 
fold." 

HIGA Chairman Wayne Blyth said he appointed Tanouye to chair 
the Committee on Agricultural Uses for Geothermal Energy because of 
his enthusiasm for innovation, agricultural diversification and an 
improved Hawaii Island economy. 

Blyth noted that Tanouye has served the County of Hawaii in the 
past as a leader on a County Geothermal Advisory Committee and a 
County Economic Development Advisory Committee. In the latter 
service, Tanouye was a major force in making anthuriums a commercial 
crop on the island. 

"I'm pleased to be part of HIGA's efforts to encourage geothermal 
energy development," Tanouye said. "It can be a key to economic 
diversification and improved job opportunities for our people." 

HIGA, founded almost two years ago, is comprised of 
representatives of an estimated 45,000 grassroots citizens, organized 
labor workers and employees of the Hawaii Island business community. 

### 



NEWS DEPARTMENT 
FOR IMMEDIATE RELEASE 
OCTOBER 2, 1991 
RE: RESUMED NON-DRILLING ACTIVITIES AT PGV 
CONTACT: WAYNE BLYTH (961-3033) 

HILO--The Hawaii Island Geothermal Alliance (HIGA) today hailed as 

"a positive and welcome first step" the announcement by Mayor 

Lorraine Inouye that the moratorium on non-drilling geothermal 

development activities in Puna has been lifted. 

HIGA Chairman Wayne Blyth said the Alliance now "looks 

forward to the County and State permitting Puna Geothermal Venture 

(PGV) to resume drilling operations." 

Blyth said HIGA agrees with government officials that 

"suspension of drilling activities will remain in effect until PGV 

meets all of the State's and County's requirements as outlined in the 

joint State-County task force's Geothermal Management Plan." 

He said the management plan likely will be made public this 

week. 

"It is HIGA's hope," Blyth said, "that the State, County and 

energy companies now will comply with the management plan and 

move forward judiciously and expeditiously in developing much 

needed geothermal power for H ELCO's electric grid." 

The HIGA chairman said delays in geothermal energy 

development were not welcome, but that government officials were 

justified in being cautious until there were no health and safety 

risks associated with any Puna wells. 

### 



NEWS DEPARTMENT 
FOR IMMEDIATE RELEASE 
OCT. 5, 1991 
RE: GEOTHERMAL MANAGEMENT PLAN OF STATE/COUNTY 

TASK FORCE 
Contact: Wayne Blyth (961-3033) 

HILO--The Hawaii Island Geothermal Alliance today urged Puna 

Geothermal Venture and State and County regulatory agencies to 

quickly and cooperatively implement a management plan which sets 

forth tasks to be completed before geothermal drilling will be 

allowed to resume. 

Wayne Blyth, HIGA chairman, congratulated the State-County 

task force which prepared the Geothermal Management Plan and its 

detailed list of tasks to be performed to assure public health and 

safety before drilling activity can get under way in the Puna 

District. 

"The State, the County and PGV all have work to do before 

geothermal energy can be put into HELCO's electric grid, and HIGA 

asks each to proceed carefully,but quickly. 

"Hawaii Island desperately needs additional electric 

generation capacity," Blyth said. "We must put an end to the 

generation shortage which has so often resulted in rolling blackouts. 

Unless we allow geothermal energy development to move ahead 

quickly, HELCO will be forced to proceed with coal-fired and/or oil 

fired power plants. 

"That would be an environmental affront to Hawaii Island and 

an economic shame," Blyth said. 

He said the Alliance, a grassroots/labor/business 

organization, believes all of the tasks outlined in the Geothermal 



Management Plan released to the public on Friday need to be 

completed. 

"However, we would hope the government agencies and PGV 

would look for ways to permit the resumption of drilling activities 

to occur simultaneously with the implementation of some of the 

tasks," Blyth suggested. 

He singled out the need to revise the Emergency Response Plan, 

a County of Hawaii function, one which should be completed before 

drilling resumes. 

"There should be absolutely no delays in the preparation and 

acceptance of the revised emergency response plan," he said. "The 

health and safety of residents and geothermal workers must be 

protected. 

"We see no reason why a good plan cannot be developed quickly. 

After all, there are more than 200 geothermal power plants 

operating in dozens of places around the world and not endangering 

anyone. 

"Our alliance implores all state and county agencies and Puna 

Geothermal Venture to continue to work together to end this 

moratorium which has halted geothermal progress since the 

unfortunate drilling incident in Pohoiki on June 12, 1991 ," Blyth 

concluded. 

## 



Energy \wareness ~~onth 
offers special series of 
classes, tours, seminars 

Energy Awareness Month 
will be observed on the Big 
Island in 'October with a special 
series of classes. tours and 
seminars. The observance is 
part of a national effort to 
increase public understanding 
of energy subjects. Statewide, 
activities include a workshop 
on electric vehicles, !reachers' 
seminars', recycling contest 
and exhibitions. 

Locally_] Big Island events 
are bein!l coordinated by the 
Hawaii E)tergy Extension Ser
vice, a pliogram of the Depart
ment of} Business, Economic 
Development and Tourism. For 
more information on activities 
throughout the state call 933-
4558. 

Non-credit classes for resi
dents interested in solar water 
heating or solar electricity 
have been scheduled by the 
UHH Center for Continuing 
Education and Community Ser
vice. Anyone interested in 
registering should call CCECS 
at 933-3555. The classes are co
sponsored by the Hawaii Solar 
Energy Association and 
DEED's Hawaii Energy Exten
sion Service. 

"Design A Photovoltaic Pow
er System" is a one-day course 
for people Jiving with, or plan
ning to live with, solar electrici
ty. This introductory class will 
cover system components, siz
ing techniques, code require
ments, ~afety, maintenance, 
and installation considerations. 
A familiarity witb electricity 
terms and concepts will he 
helpfuL Costing $20, the class 
will he held in Kealakekua at 
the UHH-West Campus, Build
ing 2, room A-3, on Oct. 12 from 
9 a.m. to 5 p.m., and prere
gistration is required. 

"Under,standing Solar Water 
Heating" will cover residential 
solar water heating systems for 
domestic. hot water, pools and 
spas in a one-evening course. 
Appropriate for people plan
ning to take advantage of the 35 
percent State solar tax credit, 
the class: will also be of interest 
to current solar system owners. 

The session will introduce the 
types of solar systems, proper 

siting and sizing, installation 
methods and simple mainte
nance procedures. The cost is 
$10 and pre-registration is 
required. The class will be on 
Nov. 4 from 6-9 p.m. at the 
Pahoa Neighborhood Center, 
and on Nov. 5, 6-9 p.m.. at a 
location in Kona to be 
announced. 

The public is invited to visit 
the island's largest power 
plant, located in Hilo, on Oct. 
23, from 9-10 a.m. This oil-fired 
plant, located off Kanoelehua 
Avenue, has a capacity of 37 
megawatts. Reservations are 
required for the free tour; call 
Helco's Consumer Education 
Section at 969-0137. The tour is 
limited to people at least 12 
years old; wear slacks and 
covered shoes. 

Informative guided tours of 
an experimental biomass ener
gy plantation in Pepeekeo are 
being offered by BioEnergy 
Development Corporation, a 
subsidiary of C. Brewer and 
Company. The free tours will 
be held from 9-11:30 a.m. on 
Oct. 9 and Oct. 23. Space is 
limited, so call BioEnergy lor 
reservations at 961-0411 or 935-
9919. Participants will meet in 
Hiio before touring the eucalyp
tus tree farm. and should be 
prepared lor muddy walking 
conditions. 

In addition to its tours, 
BioEnergy is offering a slide 
show explaining its research 
into tree energy farms, high
lighting experiments with diffe
rent species, fertilizers, and 
spacing. The presentation will 
be made at C. Brewer's offices 

·in Hilo at 10 a.m. on Oct. 16. 
Seating is limited, so call 961-
0411 for reservations. 

In honor of Energy Aware
ness Month, the Natural Ener
gy Laboratory of Hawaii 
Authority is expanding its sche
dule of free public presenta
tions. Special "Family 
Saturday Programs" describ
ing the laboratory's OTEC 
experiments and related cold
water aquaculture products 
will be offered at 10 a.m. on 
Oct. 12 and 26 at the NELHA 

facility at Keahole Point. 
Reservations are required; call 
329-7341. Wear comfortable 
shoes and bring hats and other 
sun protection. 

Helco's free "What's Watt" 
will feature a demonstration of 
cooking "Potluck Pleasers" as 
well as "Changing Your Water 
Heater Habits," an informative 
presentation on energy conser
vation. No reservations are 
required. The program is Oct. 
17 at 9:30 a.m. in Volcano's 
Cooper Center. 

An exhibit at Nansay's 
Affordable Housing Fair at the 
Royal Waikoloan, Oct. 11-13. 
will offer energy-related infor
mation and laminated name
tags, courtesy of Helco. In 
another exhibition, DEED's 
Hawaii Energy Extension Ser
vice will provide information 
on efficient lighting and energy 
conservation at the Building 
Products Expo at tile Kona Surf 
Resort on Oct. 25-26. 

Finally, special conferences 
for teams of teachers and stu
dents in grades 6-12, "Explor
ing Energy Education," are 
being scheduled by the Energy 
Extension Service, in coopera
tion with the Department of 
Education. These free, activi
ty-packed enrichment sessions 
will be held at Konawaena High 
School Nov. 9 and at Kalaniana
ole Elementary School Nov. 10. 
Teachers interested in the 
program should call Catherine 
Robbins at the Energy Exten
sion Service at 933-4589. 



HIGA NEWSLETTER 
a progress report from the Hawaii Island Geothermal Alliance 

October, 1991 

GEOTHERMAL SUCCESSFUL IN NEVADA 

What do Washoe County in 
Nevada and the Puna District of 
Hawaii have in common? 

They both have rich sources of 
geothermal energy. 

What do they not have in com
mon? 

Washoe County has resolved 
its problems of mixing geothermal 
energy development with a nearby 
resident population. Meanwhile, 
many Puna residents find very 
objectionable the proximity of Puna 
Geothermal Venture's (PGV's) 
efforts to harness geothermal en
ergy in their backyards. 

Following are the tales of three 
men in Washoe County who were 
ihtimately and inextricably in
volved in the development of the 
12.5-megawatt Yankee Caithness 
Joint Venture, Ltd. geothermal 
plant, which is about nine rniles 
south of Reno, Nevada, and a 
half-mile from residential neigh
borhoods. 

They are Ted Delong, general 
manager of the Yankee Caithness 
Plant; Chris Ralph, the air quality 
engineer for the Washoe County 
government, and real estate 
businessman Don Kitts, who three 
years ago was the president of the 
Pleasant Valley/Steamboat Val
ley Landowners Association. 

Their stories were developed 
through telephone interviews by 
the Hawaii Island Geothermal AI-

liance, which continues to seek 
solutions to the problems of de
veloping more electric generation 
capacity for Hawaii Island. Mem
bers of the Alliance hope the ex
periences of Washoe County may 
help Puna residents, geothermal 
developers and the State and 
Hawaii County governments. 

First, Plant Manager Delong's 
story: 

The plant opened in February 
1988, and Delong has been an 
employee for two years. He said 
the plant is on a hill and the near
est homes, about 15 or 20 of them, 
arel about a half-mile downhill. 

There is one production well at 
the plant site and two more about 
a mile away. There also is an 
injection well about a mile from 
some of the residents. 

He says some of the emission 
abatement controls were not 
functioning in the early days of the 
plant's operations. 

"We attacked our plant prob
lems, but not our public relations 
problems," Delong says. "Some 
of the complaints of the residents, 
I think, got blown out of proportion. 

"The plant people have to take 
control of communications, and 
we did. We met with homeown
ers, we encouraged them to visit 
the plant, to show them how it 

works, how we try to determine 
(environmental) impacts, the re
sults of our (mitigation) efforts. 

"We found people who were 
operating on emotions, not facts. 
Once they understood how the 
plant works, most of the problems 
went away. They feltfree to call us 
if they had any concerns, any 
questions. 

We opened the lines of commu
nications. There were some 
people we could never convince, 
but the larger group became 
supportive," Delong says. 

Delong worked at the Yankee 
Caithness facility for several 
months as a Bechtel Corporation 
consultant before joining the geo
thermal operation as plant man
ager. He has developed a good 
working relationship with the 
Washoe County government. 

Nevertheless, he feels the air 
quality standards imposed by the 
county are more stringent than 
necessary. He said Yankee Cai
thness urged that the standards 
be the same as California, 
which has a one-hour average of 
30 parts per billion. He notes that 
the OSHA standard for hydrogen 
sulfide emission is 1 0 parts per 
million, which means OSHA per
mits working eight hours per day 
when there are 1 0,000 parts per 
billion. 

Continued on Page 2 



Big Island Rainforest. Action Group (BIRAG) 
Press Release For Iu diate Release Nov. 8, 199 

Further contact: Jim Albertini 966-7622 

The Big Island Rainforest Action Group (BIRAG) calls on gov

ernment officials to heed the joint federal -state-private Hawaii 

Extinction Crisis report and stop issuing permits to destroy the 

Wao Kele 0 Puna rainforest for geothermal energy. 

According to Jim Albertini of BIRAG, "within the last month, 

county and state officials have given approval for clearing sev

eral more acres of rainforest for a 2nd True Geothermal well site. 

A permit application is pending for well site 3 and a connecting 

roadway." 

Hawaii's Extinction report prepared by the state Department 

of Land and Natural Resources, the U.S. Fish and Wildlife Service 

and the Nature Conservancy of Hawaii says that a continuing cause 

of death of native species is the deliberate destruction of native 

rainforest. The report adds: 11 0nly.the lasting legal protection 

and management of large, intact natural areas can ensure the long

term survival of the majority of Hawaii's plants and animals." 

According to Albertini, 11Wao Kele 0 Puna is the largest re-

maining expanse of lOt•rland tropical rainforest, not only in Hawaii 

but the entire u.s. It once had the protection status of a Natural 

Area Reserve but is now in the process of being destroyed for geo

thermal energy development. The 500 megawatt geothermal plan calls 

for hundreds of wells, roadways, pipelines and transmission lines 

criss-crossing the forest. These bulldozed corridors will allow 

the invasion of alien species which will compete with, and eventually 

dominate and destroy, native species." 

Albertini added, that 11a federal lawsuit brought by community 

groups has halted the expenditure of federal funds for geothermal 

until an Environmental Impact Statement (EIS) is completed. A 

similar suit is now pending in state court." 
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Oil Prices Change the Outlook Again 
For the third time in the last two 

decades. political upheaval in the 
Middle East has unleashed a sudden 
jump in world petroleum prices. Fol
lowing Iraq's invasion of Kuwait, the 
decline in available OPEC output by 
roughly 4.5 million barrels per day 
(mbd) and uncertainties about near-term 
production combined to lift prices dur
ing August from a trading range of $15-
20 per barrel of crude oil to $25-30 per 
barrel. Iraq's invasion and a concerted 
international boycott of Iraqi oil ship
ments have revived the specter of an oil 
market subject to the manipulation of 
Middle East producers. 

Together Iraq and Kuwait hold 20 
percent of the world's oil reserves. 
Within OPEC, the two countries· com
bined daily output comprised almost 
one-fifth of the cartel's 22.5 mbd target 
output quota established only days be
fore the invasion and intended to sustain 
oil prices at S21 per barrel, up from $18 
per barrel. Ironically, that OPEC pro
duction accord had heen established to 
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appease a belligerent Iraq, which had 
accused Kuwait of depressing oil prices 
by means of excessive oil production. 
Most recently, OPEC members have 
negotiated to replace world production 
losses from Iraq and Kuwait with in
creases in Saudi, Venezuelan, and other 
output in an attempt to stabilize oil 
prices. The present military confronta
tion generates many noneconomic un
certainties. Nevertheless, it is useful at 
this time to identify the economic conse
quences of these events and the higher 
oil prices that world markets were al
ready approaching in the weeks prior to 
the invasion. 

Impact on Hawaii 
The consequences for Hawaii of a 

30-40 percent increase in crude oil prices 
are immediate and significant. 1 Taken as 
a whole. the United States imports 
roughly half its national oil consumption 
needs and has natural gas and coal re~ 
~erves to provide a domestic substitution 
capability. In contrast, Hawaii depends 
much more heavily on petroleum as an 
energy source, importing all of its crude 
oil feedstock. 

On the other hand. Hawaii's refin~ 
ing capacity is more than adequate to 
service onshore demand for refined 
products. Hawaii refiners serve both as 
distributors of refined products to the 
Pacific Islands region and as providers 
of aviation and bunker fuel to transpa
cific commercial and military air and sea 
traffic. Currently. no Middle East oil is 
imported to Jfawaii. Instead, crude feed
stocks are brought in from Alaska, Aus
tralia and Indonesia. (Unlike Hawaii. 
Asian Pacific Rim countries arc depend
ent on Middle East crude supplies in 
addition to those from Asia.) 
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Hawaii's crude oil imports rose to a 
level of just under 44.0 million barrels in 
1989,' up 6.7 percent from the 198R 
level, which was 6.8 percent higher than 
the 1987 import level. Hawaii crude 
petroleum imports have risen at a 4.0 
percent compound annual rate since 
1983, in part reflecting the pace of eco
nomic growth in Hawaii in recent years. 
In 1988 and 1989, Hawaii real gross 
state product (GSP) rose 5.7 and 5.8 
percent. 

Petroleum consumption in Hawaii, 
according to federal estimates, reached 
44.8 million barrels in 1988, just above 

1 For a Ji~cu~~ion of the anticipated impact of oil 
price dcucascs on Hawaii in 19i'\6. ~ec "Declin
mg Oil Price~ Change the Economic Outlook,"' 
Busine.\s Trends. vol. Jl no. 2 (Man:h/April 
llJHOl, pp. l-2. The llJHO price decline~ coincided 
with depreciation or the U.S. dollar and apprecia
tion of the Japane~e yen. Collectively. these 
force~ unleashed an expansion in llawaii's econ
omy. which had langui~hcd for two year~ behind 
the U.S. expansion that hcg:an in latc-IYK2. 

.::Hawaii data on petroleum irnporh and consump
tion and on energy production and con~umption 
are from the l:.ncrgy Bnmch. Hawaii Department 
of Bu~ines,~ and Economic Development (DBED). 
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the peak of 44.6 million barrels annual 
consumption recorded in 1979.3 In the 
intervening years, conservation and 
substitution induced by higher oil prices 
and economic recession served to re
duce Hawaii petroleum consumption to 
a low of 35.6 million barrels in 1982. 

To understand the impact of higher 
oil prices on Hawaii's economy, con
sider how a change in Hawaii's oil 
import bill directly affects GSP. At 
19X9 import levels and average world 
oil prices, Hawaii's petroleum import 

bill was about $750 million. (Refining 
and distribution costs increase the final 
value of Hawaii's total petroleum en
ergy bill from that level; exports of re
fined products shift a small portion of 
that bill out of state.) At $25 per barrel, 
the import bill jumps to $1.1 billion. 
This increase in the annual cost of crude 
petroleum imports, assuming no change 
in the level of imports, is almost the 
value of Hawaii's annual sugar exports. 
At $30 per barrel, the bill rises to $1.3 
billion. Experience shows that such 

Three Decades of Oil Price Changes 

The benchmark OPEC crude oil 
during the 1970s, Ras Tanura· or 
Saudi Light, rose from a low of $1.28 
per barrel in 1969 to $2.70 per barrel 
in 1973,just prior to the Yom Kippur 
War. The subsequent Arab oil em
bargo sent the price of this benchmark 
crude to $10.72 by 1975, from which 
it gradually rose to $12.70 by 1978. 
Then, disruptions following the Ira
nian revolution in 1979 caused oil 
prices to rise to $28.67 by 1980. The 
benchmark peaked at $33.47 in 1982 
before global recession pushed prices 
back to $28.47 in 1984. 

In the mid-1980s, the effects of 
widespread cheating among OPEC 
members on the cartel's individual 
country production quotas were ab
sorbed by Saudi Arabia, which under
produced to maintain collective out
put within the cartel's overall produc
tion quota. In November 1985, the 
Saudis abandoned their role as swing 
producer to discipline errant cartel 
members, increasing their own pro
duction dramatically and shifting to a 
more flexible contracting method for 
pricing. In the subsequent free-fall of 
oil prices, petroleum traded on the 

*Prior to 1985, thi~ benchmark was widely 
used as a basis for other crude petroleum 
pnces. Data reported here arc taken from the 
International Monetary Fund, lnternutionaf 
Financial Statistics, various i~sucs. 
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spot and futures markets fell to under 
$10 per barrel by mid-1986 and aver
aged between $14 and $18 per barrel 
from 1987 to 1989. With the excep
tion of fluctuations related to unusu
ally cold weather and other transitory 
disturbances, average oil prices re
mained under $20 per barrel until this 
year. After 1986, annual average 
prices for West Texas Intermediate 
(WTI), a widely traded U.S. bench
mark crude, ranged from $15.96 in 
1988 to $19.60 in 1989. During the 
first six months of 1990, WTI aver
aged S 19.58 per barrel, falling in the 
spring of 1990 after a run-up due to 
cold weather in December 1989. At 
one point in August 1990, WTI Octo
ber futures contracts closed above 
$30 per barrel for the first time since 
November 1985. 

large oil price increases are in fact offset 
somewhat by decreases in oil consump
tion, perhaps after a lag of a year or two, 
but roughly speaking a 30-40 percent in
crease in oil prices will result, in the 
short run, in a proportionate increase in 
Hawaii's oil import bill. 

If not balanced by an increase in 
exports, an increase in Hawaii's imports 
of $250-300 million annually would 
reduce GSP about I percent from cur
rent levels.4 For example, if economic 
growth of 3.0-3.5 percent after intlation 
had been the expectation for the remain
der of 1990 and the first half of 1991, 
then, after such an oil price increase, 
growth of2.0-2.5 percent would be more 
likely. This is precisely the situation 
Hawaii now faces, should oil prices 
remain in the $25-30 per barrel range for 
the next 12-18 months. 

Naturally. higher crude oil prices 
mean higher prices for petroleum-based 
energy and derivative products I ike plas
tics and petrochemicals. Retail gasoline 
price increases are perhaps the most 
widely felt consequence of higher oil 
prices, followed by higher residential 
and commercial electricity costs. En
ergy is such a pervasive factor of pro
duction throughout the economy that, 
given Hawaii's virtually complete de
pendence on petroleum. the impact of 
higher energy costs will be widespread. 
This will mean higher costs of living and 
business, costs that will have to be ab
sorbed by making substitutions that 
economize on energy. In effect, Hawaii 
will be paying a higher tax to its offshore 
providers of crude petroleum as a result 
of higher world petroleum prices. 

Some Mitigating Factors 
It could be that tensions in the 

Middle East will abate or that oil pro
duction, restored to earlier levels, will 
bring oil prices back to under $20 per 
barrel. But if the recent increases in oil 

'Because of aviation and maritime fuels. and other 
factors, these consumption figures differ some
what from the import data. 

4Preliminary 1989 Hawaii GSP wa~ $23.0 billion 
and was forecast to rise to $26.3 billion in 1990 
and $28.6 billion in 1991 by the DBED. 
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INDEX OF LEADING INDICATORS FOR HAWAII 

INDEX OF LEADING INDICATORS FOR HAWAII 170 
(JANUARY 1985~ tOO) -Jl In the first half of 1990, Bank of Hawaii's Index of Leading 160 -INDEX 

Economic Indicators completely recovered from a decline that 150 RECESSION f1 took place during the second half of 1989, returning in June to 
a level of 162.6 on the 1985= 100 basis. The May and June 1990 140 

levels exceeded the previous peak level of 158.9 reached in uj 130 
August 1989. A rebound in eastbound visitor growth helped > w 

make up for a deceleration of westbound visitor growth during ~ 120 
w 

the first half, although total visitor arrivals growth has subsided Q 

somewhat from the pace set last year. A surge in government 
:!!; 110 

construction contracts provided most of the impetus for the 100 
increase in the indicator index, with contracts in the first six 
months rapidly approaching the total amounts recorded during 90 

1989. As a result, continued economic growth can be expected 80 
for the remainder of the year. 

70 7'~~.~.~--rrr:-T""'il 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

SELECTED ECONOMIC INDICATORS 

CURRENT SThTISTICS 
RECENT TREND (Latest Available Data) 

9r Change %Change Annual 
Unit 1987 1988 1989 88/87 89/88 Period 1990 %Change 

--~ --~ --~ --- --- ---

UNITED STATES 
Gross National Product (GNP) $ Billions 4,524.3 4.880.6 5,234.0 7.9 7.2 2nd Qtr. * 5.453.2 6.0 
GNP in 1982 Dollars $Billions 3,853.7 4,024.4 4,144.1 4.4 3.0 2nd Qtr. * 4.162.8 1.2 
Civilian Labor Force Milliom 119.9 121.7 123.9 I .5 1.8 July 124.8 0.6 
Civilian Employment Millions 112.4 115.0 117.4 2.3 2.t July 118.0 0.5 
Civilian Unemployment Rate Percent 6.2 5.5 5.3 - - July 5.5 -
CPI-U 1982-84= too 113.6 118.3 124.0 4.1 4.8 July 130.4 4.8 

HAWAII 
Civilian Labor Force Thousands 513.0 510.0 522.6 -0.6 2.5 June 541.3 2.4 

Employment Thousands 493.0 500.0 507.8 1.4 1.6 June 525.8 2.6 
Cnemployment Rate Percent 3.8 3.2 2.9 - - June 2.9 -

Personal Income $ Millions 16,815 II:S,459 20.543 9.8 11.3 I st Qtr. l 990 21,420 9.9 
Per Capita Personal Income Dollar~ 15.540 16,840 18,472 8.4 9.7 1989 18,472 10.6 
Honolulu CPI-U 1982-84= 100 114.9 121.7 128.7 5.9 5.8 Jan.-June 135.5 7.2 
Visitor Arrivals Thousands 5,799.8 6,142.4 6,641.8 5.9 8.1 Jan.-July 4,071.9 4.2 
Hotel Occupancy Rates Percent 81.1 78.5 79.0 -3.2 0.6 Jan.-June i;.a. 80.0 5.3 
Sugar $Millions 339.7 337.5 342.1 -0.6 1.4 1989 342.1 1.4 
Pineapple $Millions 251.8 247.0 241.9 -1.9 -2.1 19X9 241.9 -2.1 
Diversified Manufacturing $Millions 595.1 606.7 657.9 1.9 8.4 Jan.-June 36X.7 7 .I 
Construction Completed $Millions 2,002.9 2,529.0 3,193.1 26.3 26.3 Jan.-June 1.869.4 25.9 
Private Authorizations $Millions I, 134.2 1,579.1 I ,880.7 39.2 t9.1 Jan.-June 970.7 -0.6 

Residential $Millions 600.5 817.6 1,079.4 36.2 32.0 Jan.-June 631.6 8.4 
Non-Residential $ Milliom. 533.8 761.5 801.3 42.7 5.2 Jan.-June 339.0 -13.9 

Retail Sales $Millions 9,690.4 t0,939.0 12,172.7 12.9 11.3 Jan.-June 6,891.6 9.2 
Federal Government Spending $Millions 4,778.0 4,554.0n 4,904.5 - 6.6 1989 4,70S.5 6.6 

Defense $Millions 2,220.1 2.159.0 2,313.5 -2.8 7.2 bt Qtr.** 453.5 -9.0 
Non-Defense $Millions 2,557.9 2,395.0n 2,591.0 - 6.2 1989 2.395.0 6.2 

Diversified Agriculture $Millions 239.7 256.8 271.4 7.1 5.7 1989 271.4 5.7 
Mortgages Recorded $ Millions 6,509.0 7,159.4 10,465.0 10.0 46.2 Jan.-July 9,676.7 73.2 
State Tax Collections $ Millions I ,924.4 2,128.7 2.450.0 10.6 tS.t Jan.-July 1,461.0 3.7 

*Quarterly percent change at annual rates. 
**Air Force not reporting. 

s.a. =seasonally adjusted 

n Not comparable to earlier years. 

BANKOFHAWAIIECONOMICSDEPARTMENT 

David L. Ramsour, Ph.D., Senior Vice President Elaine V. Schultz, M.L.S., Information Officer 
and Chief Economist Jan Y. Tawarahara, M.L.S., lliformation Specialist 

Paul H. Brewbaker, Assistant Vice President Robin A. U. Tokunaga, Information Assistant 
and Economist GraceY. Asato, Secretary 

Susan Atwell, Research Coordinator 
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·'·· --·-·-- ·-··-TION growth may be u111y tcuJpul <:u y. CONSUMER PRICE INFLA-·-·· 
Long-term growth as strong as that 

of recent years could shatter expecta
tions for tourism in the 1990s. Only six 
years ago, the state's long-range 
baseline projections assumed a 7 million 
visitor count by 1995. 1 Now it appears 
that 7 million tourists may visit Hawaii 
in 1990. More recent forecast revisions2 

anticipate almost 9 million visitors by 
the year 2000. But at the growth rates 
experienced from 1985 to 1989, Hawaii 
would have 9 million visitors by 1993 
and more than 15 million visitors by the 
year 2000. Clearly, these anticipated 
levels must be reckoned with, should 
tourism growth continue to receive 
government support. Alternatively, if 
growth of the late-1980s was due to 
external forces such as exchange rates, 
the 1990s could bring deceleration. 

Consumer Price Inflation 
Consumer prices in Honolulu rose 

7.2 percent in the first half of 1990 from 
the same period a year earlier, the largest 
12-month increase recorded since the 
second half of 1981. In the January-June 
1990 semester, the Honolulu MSA 
(Oahu) Consumer Price Index for All 
Urban Consumers (CPI-U) reached a 
level of 135.5, on the 1982-84= I 00 
basis. This first half CPI-U was 3.4 
percent higher than the 131.1 level 
posted in the second half of 1989. The 
semi-annual increase, were it to persist 
for the remainder of 1990, would yield a 
6.8 percent annual inflation rate for 1990 
as a whole. This would be the largest 
annual inflation rate since 1981. The 
1989 annual average Honolulu CPI-U 
was 128.7, up 5.8 percent from the 1988 
level. 

1 Hawaii Department of Planning and Economic 
Development, Hawaii Population and £conomh 
Projection and Simulation Model: Updmed State 
and County Forecasts (July 19R4). Scric~ M-F, 
Table 3. 

2Hawaii DBED, Population and Economic Pro
jections for the State ofHav._.aii to 20/0 (Series M
K) (November 1988), Table 9. 
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The 7.2 percent Honolulu inflation 
rate was fully 2 percentage points higher 
than the 5.2 percent rate of inflation ex
perienced nationwide during the first 
half of 1990 (see graph). Both rates of 
inflation were recorded prior to the re
cent increase in crude petroleum prices, 
an increase that could boost inflation 
during the next 12-18 months. How
ever, the inflationary impact of a one
time increase in oil prices should be 
transitory. 

Driving Honolulu's higher overall 
inflation for the third year in a row were 
large increases in housing costs, supple
mented by inflation in food prices and 
medical care costs. Food and beverage 
prices rose 8.8 percent from the first half 
of 1989, while housing costs rose 8.5 
percent. In addition, medical care costs, 
which had risen at relatively moderate 
rates in recent years, jumped 10.1 per
cent from the first half of 1989. To
gether, housing and food inflation con
tributed to three-quarters of the first
half 1990 increase in the CPI-U. 

Unfortunately, local inflation 
higher than national inflation means that 
the cost of living differential between 
Honolulu and the nation is widening. By 
one calculation, a hypothetical four-per
son family budget at an intermediate 
standard of living in Honolulu was 29.9 
percent higher than the U.S. urban aver
age during 1989. Higher Honolulu in
flation in the first half of 1990 may have 
widened that cost of living gap. 

Oil Prices 
Change 
Continuedfi"om page 4 

petroleum products and exported 
$5.6 billion in such products for a 
net of$45.3 billion of the country's 
$114.9 billion merchandise trade 
deficit. Japan's $35.3 billion in 
imports of petroleum and petro
leum products in 1989 stood against 
the country's $76.9 billion trade 
surplus. A 30 percent higher oil im
port bill would raise the U.S. trade 
deficit by 11.8 percent and lower 
Japan's trade surplus by 13.8 per
cent. 

In terms of the level of imports, 
Japan is clearly more vulnerable to 
higher oil prices. U.S. petroleum 
and petroleum product imports 
were 10.7 percent of all U.S. mer
chandise imports in 1989, while 
Japan's petroleum and petroleum 
product imports were 18.3 percent 
of merchandise imports, both on a 
balance of payments basis. Japan's 
adjustment to higher oil prices 
would also be larger as a proportion 
of GNP. 

This difference in the impact of 
higher oil prices on the external po
sitions of the United States and 
Japan may affect the equilibrium 
yen/dollar exchange rate. The yen 
could emerge in a slightly weaker 
position against the dollar than 
might otherwise have been the case, 
with potentially adverse conse
quences for Japanese tourism and 
investment in Hawaii. But the rela
tive strength of current Japanese 
economic growth is likely to make 
these effects comparatively minor, 
as would an increase in Hawaii's 
attractiveness compared with more 
remote tourist destinations. 

-Paul H. Brewbaker 

prices prove to be permanent, it is im
portant to remember that, insofar as 
crude petroleum prices are returning to 
levels the economy has already experi
enced, the impact of the increase will be 
less disruptive than when oil prices first 
reached these levels a decade ago. 

It must also be remembered that a 
one-time increase in oil prices creates a 
temporary increase in overall price in
flation. Inflation rises only for as long as 
the higher petroleum costs work their 
way through the economy, largely 
through a surge in energy inflation. 
Within months of the initial disturbance, 
inflation statistics first display a rise and 
then a decline, usually to pre-existing 
rates of price increase. Thus, even if the 
higher prices (and price level) are per
manent, the inflationary dislocations 
arising from their rise are temporary. 

In addition to the effect on the ag
gregate price level, an energy shock 
reduces aggregate output. Because of 
longer-term substitution possibilities, 
this real dislocation is also transitory, 
though its short-term impact may be 
serious. Simply put, higher costs (hold
ing demand constant) force producers to 
reduce output. And in the short run this 
economy-wide effect can trim the total 
output of the national economy. 

Nonetheless, because U.S. house
holds and firms have become much more 
energy efficient than they were a decade 
ago, the potential damage of an oil price 
increase today has been reduced signifi
cantly. In 1973, at the outset of the first 
major oil price increase, the U.S. econ
omy required 27,070 Btu' of energy for 
each 1982 dollar of gross national prod-

U.S. CRUDE OIL PRODUCTION, IMPORTS 
10· 
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I forecast by U.S. Department of Enervv prior to Iraqi invasion 
ol Kuwait. 
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uct (GNP). Petroleum was the source of 
46.9 percent of America's total energy 
consumption needs, or about 12,700 
Btu/1982 dollar of GNP. In 1989, the 
U.S. total energy requirement was down 
27.5 percent to 19,613 Btu/1982 dollar 
of GNP. Petroleum was only 42.1 per
cent of that energy requirement, at 8,255 
Btu/1982 dollar of GNP, down 35.0 
percent from 1973. Total petroleum
based energy consumption in the United 
States actually fell from 34.8 quadrillion 
Btu in 1973 to 34.2 quadrillion Btu in 
1989, while real GNP rose 51.0 percent 
between those years. 

Hawaii is less dependent on energy
intensive manufacturing than the coun
try as a whole, but it is much more 
generally dependent on petroleum. 

"Increasing energy efficiency in 
the last two decades has reduced 
the potential magnitude ol an oil 
shock's impact on Hawaii." 

Natural gas, coal, nuclear and hydro
electric power provide the majority 
(57.9 percent) of U.S. energy consump
tion needs. However, in transportation
intensive Hawaii, with its mid-Pacific 
location and economic emphasis on 
tourism, petroleum provides 98.0 per
cent of energy consumption needs. (In 
that sense, Hawaii's economy is more 
like Japan's.) Nevertheless, from 
20,642 Btu/1982 dollar of GSP in 1973 
(and a peak of 23,612 Rtu in 196R), 
Hawaii's energy requirement fell 25.7 
percent to 15,341 Btu/1982 dollar of 
GSP in 1988. Transportation needs 
comprised 54.0 percent of that con
sumption, electrical utility needs 30.8 
percent. As in the mainland United 
States, increasing energy efficiency in 
the last two decades has reduced the 
potential magnitude of an oil shock's 
impact on Hawaii. 

Statewide, petroleum is the source 
of 90.7 percent of Hawaii's electricity 
production, but this dependence is much 
more acute on Oahu than on the Neigh
bor Islands. Biomass is the source of 

-'British thermal units. 

FUEL SOURCES FOR 
HAWAII ELECTRICITY 

All OTHERS (1.7%) 

PETROLEUM (90.7%) 

one-third of the electricity generated on 
Kauai and the Big Island, and one-fifth 
of Maui's electricity production. Hy
droelectric power provides an additional 
12.2 percent of Kauai's electricity. On 
the Big Island, wind energy provides 3.0 
percent of the total, and geothermal 
energy 2.3 percent (as of 1988). Thus 
the economic impact of higher oil prices 
will be somewhat moderated on the 
Neighbor Islands. 

Fluctuating oil prices also alter the 
viability of energy alternatives like solar 
water heaters, and geothermal, wind, 
biomass and ocean thermal energy 
sources, as well as various conservation 
methods. While interest in increasing 
energy efficiency and alternatives may 
have waned in the last few years, higher 
oil prices restore incentives for many of 
these sensihle options. 

A remaining major uncertainty for 
Hawaii is: how higher aviation fuel 
costs might affect the cost of air travel to 
Hawaii and thus the performance of 
tourism. Historically, the demand for 
travel to Hawaii has been shown to be 
significantly elastic with respect to air
fares," and Hawaii's visitor-related in
dustries will have to be prepared for the 
potentially adverse impact of higher oil 
prices on fares and travel. On the other 
hand, the airlines serving Hawaii have 

0Sec, for instance, Edwin T. Fujii and James Mak, 
"Forecasting Travel Demand When the Explana
tory Variables Are Highly Correbted," Journal 
11"Trawl Research, vol. IX, no. 4 (Spring 1980), 

pp. 31-34. 
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tended in the past to lower fares in order 
to keep seats full; further, long Hawaiian 
flights arc fuel efficient. These factors 
could help keep air traffic at high levels, 
despite increasing fuel costs. 

Macroeconomic Consequences 
From a macroeconomic standpoint, 

the timing of the recent increase in oil 
prices could not be worse. Because the 
U.S. economy has been growing at 
slower and slower rates in recent quar
ters-some argue, moving to recession
higher costs for petroleum-based energy 
and derivative products will compound 
a tendency towards contraction of ag
gregate output. In addition, the transi
tory inflationary impact of a one-time 
increase in energy costs will show up in 
inflation statistics during the next six 
months before dissipating. 

This combination of economic stag
nation and inflation, though reminiscent 
of similar experiences in the 1970s, 
should not be as debilitating a burden for 
the national economy this time around. 
For one thing, besides an anticipated 

temporary burst of energy-related infla
tion, other fundamentally inflationary 
forces such as excessive money supply 
growth or a pervasive inflation psychol
ogy are not now at work in the U.S. 
economy. For another, the current re
cessionary tendencies in the United 
States are largely industry-specific or 
region-specific. To some extent, these 

"Besides an anticipated tempo
rary hurst ol enerl{y-related in
_flation, other fundamentally in
flationary forces are not now at 
work in the U.S. economy." 

pockets of economic weakness are 
counterbalanced by other areas exhibit
ing continued strong economic perform
ance. Hawaii's growing economy is a 
good example. though small in the na
tional context. Finally. today's macro
economic difficulties come at the end of 
a decade of industrial restructuring that 

has improved U.S. international com
petitiveness, enhanced firms' flexibility 
in responding to shocks and increased 
the economy's energy efficiency, blunt
ing to some extent the impact of distur
bances emanating from oil markets. 

However, rising oil prices should be 
recognized for their potential to shift the 
international balance of trade and capi
tal flows. Oil-exporting countries un
ambiguously benefit at the expense of 
oil-importing countries. shifting the 
flow of net capital exports away from 
the latter and to the former. The magni
tude of these shitis will depend on 
comparative dependencies on imported 
oil. In addition, domestic U.S. oil pro
ducers stand to gain by higher oil prices, 
offsetting to some extent the loss to oil 
consumers. 

Proportionately, Japan's trade sur
plus would fall by more than the U.S. 
trade deficit would rise in response to 
higher oil prices, though by a small 
margin. In 1989. the United States 
imported $50.9 billion in petroleum and 

Continued on page 6 

Hawaii and U.S. Petroleum Energy Data Bank 

1973 1979 1983 1985 1986 1987 t988 t989 

Crude Petroleum Price (US$/barrel) 2.70 17.20 29.11 20.9X !J.H2 1 7.7Y 14.15 17.1 g 
Real Price ( 19H2$/barrel) 5.R I 21.% 2X.21 24.10 12.14 15.15 11.04 11.60 

Hawaii 
Net Imports (thousand barrels/day) 

Crude Petroleum NA NA 95.1 105.5 11 O.R 105.7 I 12.9 120.5 
Petroleum Products NA NA IX. I 6.1 16.0 2.6 "0.5 NA 

Energy Consumed (trillion Btu) 226.7 255.9 210.1 231.1 230.9 234.6 265.9 NA 
of which: Petroleum-based (percent) Y9.5 Y9.0 97.7 97.7 9X.2 Y7.7 YX.O NA 

Energy Efficiency (Btu/1982 dollar of GSP) 
Total Energy 20,642 19,727 14,799 15.504 14.671 14.252 15.141 NA 
Petroleum-based Energy 20,531 19,65R 14,455 15.145 14.404 IJ,91 g 15.135 I' A 

u.s. 
Net Imports (million barrels/day) 

Crude Petroleum 3.2 0.1 1.2 3.0 4.0 4.5 5.0 5.7 
Petroleum Products 2.R 1.7 1.1 1.3 1.4 1.4 1.6 1.5 

Energy Consumed (quadrillion Btu) 74.1 7R.9 70.5 7J.Y 74.2 76.H K0.2 X 1.1 
of which: Petroleum-based (percent) 46.9 47.1 42.6 4 I. X 41.4 42.X 42.7 42.1 

Energy Efficiency (Btu/19R2 dollar ol (JNP) 
Total Energy 27,070 24.714 21,507 20.414 19,968 IY,941 19.Y2R 19,6U 
Petroleum-based Energy 12,696 11,629 Y.165 8.545 R,660 8,52X X.505 R,255 

NA = Not available Btu = British thennal unit;, 
Sources: International Monetary Fund: Energy Branch, Hawaii Department of Busine~;, and Economic Development; Energy lnfonnation 

Administration. U.S. Department of Energy; Bureau of Economic Analysis. U.S. Department of Commerce. 
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First Half 1990 Performance 
In the first half of 1990 economic 

activity in Hawaii grew at a pace only 
slightly diminished from the rapid rates 
set in 1988-89. One group of indicators, 
components of the state excise and use 
tax base, displayed continued strength in 
the first six months of 1990. 

Total taxable transactions in the 
year ending in June 1990 were up 13.5 
percent from the same period a year 
earlier, following a 13.4 percent nomi
nal increase in calendar 1988 and 1989. 
Adjusted for inflation, the tax base rose 
5.9 percent in the year ending in June, 
following a 7 .I percent increase in 1988 
and a 7.2 percent increase in 1989. Total 
taxable transactions reached $38.5 bil
lion in the year ending in June, up from 
$36.1 billion during 1989. (The excise 
tax base exceeds gross state product, a 
measure of final value of production). 

Retail sales, including use taxable 
transactions, totalled $12.8 billion in the 
year ending in June, up I 0. 9 percent 
from the year earlier level. Retail sales 
totalled $12.2 billion in 1989. Adjusted 
for inflation, real retail sales growth 
gradually decelerated from a 6.6 percent 
growth rate in 1988 to 5.2 percent in 
1989, and to 3.4 percent in the year 
ending in June. Real wholesale sales 
rose 7.2 percent in the year ending in 
June and rose I 0.6 percent in 1989. 

Construction spending rose 26.2 
percent in the year ending in June, reach
ing a 12-month total of $3.58 billion. 
Construction rose 26.3 percent annually 
in 1988 and 1989. Construction growth 
had been expected to taper otl in 1990, 
with a 10-15 percent increase expected 
for the year as a whole. At current rates, 
the industry could surpass the $3.6 bil
lion forecast for this year. 

Taxable construction completions 
are a lagging indicator; other indicators 
point to deceleration of construction 
growth. One good coincident indicator, 
the construction job count, fell to and 
stabilized at just over 29,000 this sum
mer, after reaching a record 31,600 in 

November 1989. 
A slowdown in private construction 

growth is now apparent. Private build
ing permits have hovered at just under a 
$2.0 billion annual level for the last year. 
In the year ending in June, building 
permits totalled $1.87 billion, up 1.3 
percent from the year earlier level. This 
followed a 20.1 percent increase in 1989 
and a 38.0 percent increase in 1988. 

Government construction con
tracts, reflecting an election-year bias, 
reached over $900 million in the first 
eight months of 1990. That is already 
higher than the $890.4 million in gov
ernment contracts in all of 1989, and 
near the record $922.7 million level set 
in 1988. Work on the H-3 freeway and 
ongoing airport renovations dominated 
this year's total to date. This year's 
increase fits into the normal annual zig
zag pattern, placing the current trend 
firmly on an upward course. 

Tourism 
Visitor arrival growth settled back 

to a moderate rate of overall increase 
during the first half of 1990. A decline 
in westbound growth reminiscent of a 
similar performance in 1987 brought the 
increase in total visitors to 3.8 percent 
from the first half of 1989, down from 
the 8.1 percent increase in total visitor 
arrivals registered last year. Still, at 
current rates, the visitor count for 1990 
as a whole will exceed 7 million for the 
first time ever. 

After surging 10.3 percent in 1989, 
in the first half of 1990 westbound visi
tor arrivals returned to their static per
formance of 1987 and 1988. Westbound 
visitor arrivals rose only 0.5 percent in 
the first six months of 1990 from the 
year earlier period. Eastbound visitor 
arrivals, in contrast, rose 12.1 percent in 
the first half of 1990 from the first half of 
1989, returning to the double-digit 
growth of 1986-1988 that had slowed to 
a 3.1 percent increase last year. 

Adjusted for seasonal variation, 
statewide hotel occupancy declined 
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slightly to 78.6 percent during the first 
half of 1990, from 79.0 percent in 1989. 
Hotel occupancy rose slightly on the Big 
Island and Maui but fell on Oahu and 
Kauai. Seasonally adjusted hotel occu
pancy rose by over I 0 percentage points 
on Molokai between the first halves of 
1989 and 1990. 

Data collection and reporting im
provements at the Market Research 
Department of the Hawaii Visitors Bu
reau are yielding new and improved data 
on Hawaii's visitors and their behav
ioral patterns. For example, improved 
collection methodologies have better 
identified the nationality distribution of 
Hawaii's foreign visitors. Because of 
new eastbound intlight surveys, better 
information will be available this year 
on eastbound visitor travel, accommo
dations and expenditure patterns. 

Visitor arrival growth and spending 
could be adversely affected by the recent 
rise in global oil prices. In addition to 
increasing the share of disposable in
come devoted to energy costs, in the 
short run reducing marginally the 
amount left for leisure and other expen
ditures, higher oil prices will ultimately 
raise the cost of air travel. Slower eco
nomic growth in the United States and 
Japan, if induced by higher oil prices, 
could weaken the economic foundation 
for tourism this year and next. However, 
even if higher oil prices are permanent, 
downward adjustments to visitor arrival 



REGULATION BRANCH 
Division of Water Resource Manage t 

FROM: -----r~r=-1--------- DATE:------ FILE IN: _______ _ 

~TI: TO: 

__ G. MATSUMOTO 
__ F. Ching 

T. Kam 
S. Samuels 
D. Nakano 

__ S. Yong 
__ C.P. Chang 

J. Swift 
T. Nakama 

-zn:l. B. Micua 
--{pL-, f • ., .H. 
..tl" /w1t-
- (l.r,"r ( (,1, /le..sc) 

G. AKITA 
L. Nanbu 
E. SAKODA 
E. LAU 
L. CHANG 
Y. SHIROMA 

M. TAGOMORJ 
S. Kokubun 

PLEASE: 

See Me 
Call 
Review & Comment 
Take Action 

__ Investigate & Report 
__ Draft Reply 
__ Acknowledge Receipt 
__ Type Draft 
__ Type Final cc: __ 
__ Xerox __ copies 

File 
Mail 

FOR YOUR: 

__ Approval 
____,..Signature 
JL._ Information 

REMARKS: 

Rev. 4/91 



PUNA GEOT1..:ERMAL VENTURe. 
A Hawaii Partnership 

January 30, 1992 

MEMORANDUM 

FROM: Maurice Richard 
Vice President 
Puna Geothermal 

Subject: Progress Report 

-··" -- .. -: u-,;r (~ 
··"- ~.-·; t1ZNT 

. ! 

***************************************************************** 

On Friday, January 17, 1992, Puna Geothermal Venture (PGV) was 
given the go-ahead by the County Planning Director to service 
test the power plant. The 15-day test began Tuesday, January 21 
and will continue through the first week of February. Engineers 
are using non-geothermal steam, produced by a mobile, diesel
fired generator. As expected, this activity is proceeding 
smoothly. If during this period, you would be interested in 
observing how the units get synchrqnized to the grid, please call 
David Berube, the plant's General Manager, to arrange such a 
visit. Mr. Berube may be reached at 961-2786. 

With respect to the permitting, PGV submitted the modified 
Emergency Response Plan to the Civil Defense Agency (CDA) on 
December 9, 1991. CDA responded on December 30 with comments 
which resulted in additional versions, with the latest being 
delivered on January 23, 1992. PGV has been assured that, once 
the Emergency Response Plan is approved, the drilling suspension 
will be lifted and the Project's permits reinstated. 

On an unrelated matter, an article appeared in the Hawaii Tribune 
Herald on January 17, 1992 regarding the Steamboat plant in 
Nevada. The article had some quotations from Nevada Court 
proceedings that took place in April and May, 1990. OESI Power 
Corp. had filed an action for injunctive relief in the state of 
Nevada Court, denying allegations by Far West Electric Utility 
Fund that OESI did not satisfactorily perform as operator of the 
Steamboat facility. In granting OESI the motion, the Court found 
that "no material breach of contract occurred after January 8, 
1990. The court finds that minor breaches occurred in reporting. 
The power plants produced at a high level at all times and 
Plaintiff's operation of the power plants was adequate. The 
Court finds that the plaintiffs met their burden of proving 
reasonable probability of success on the merits". 

If you want more information on this particular case, please 
contact Frank Smith, OESI's General Counsel, at 
(702) 356-9111. 

101 Aupuni Street. Suite \01~-B. Hi1o. Howaii 96720 • (808) 961-2184 • FacsJmJle t808) 961-3531 
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TEL: Jan 17.92 12:14 No.016 P.02 

-. 
PUNA GEOTHERMAL VENTURE 
,1 Hawaii f'arlllnslrip 

/ 

Jnnu~r)' 17, 1992 

Dear Neighbor, 

We w~mt to inform you that 011 Janu~ry 21, 1992, we will begin serv:ce testi11g of the 
subsystems at m:r 25-mc.gawatt power plant. This is p?.~rt of th~ c:onstruction complctjon phase 
of :he facility and will help en .sure: saf~ 1 ~:'Jicient operation of the plant. 

St:rvirc testing is the final part of the quality assurance program for our subsy:stcms. Tl1e 
rigorous quality assura"ce program also i:1cludes te\t procedures such as x-r:<y' of welds and 
prcsst~re testing 

Tile service test is usually performed with steam from tile geot!Jermal r~source, but due to tl:e 
spcciRl cir:;:;umstar:ces surrounding tho dcvdopme1H of this project, we will utiHze a sm~JL 
mobile stecm boiler to :;crerate clezl'l steam for testing purposes. 

ABSOLUTELY NO GEOTHE.Rl\!AJ.,,_f.U!l.PS OR GEOTHER!\!AL STEAJo,T WILL BE 
!NVOLVEll,. 

This boiler generated steam will enable us 10 test the subsystems and the plant as a whole, with 
emphe.sis on system integrity a: connections! gaskets, seals, valves, elcctrkal breakers and other 
perti~ent items. 

During the process, some short term steam releases and small leaks may occur. The steam is 
completely benign and will nor COI1tain any geothermal lluids or geothermal steam. 

We are commined to construct a safe and efficient facility capable of delivering much needed 
energy to O\Ir communiry. We will continue to keep you informed of our status_ Should you 
have any que>tions regarding this matter, please call the Puna Geothermal Venture Response 
Line at 965-8843. 

Sincerely, 

1l10mas G. Kizis 
Environmental Coordin!'ltor 

(2!099F/cd) 

.... 

!4·3860 Kapoho Pahoa·~\)lld, Pahoa, Hawaii 96778 • (80S) 96f;2786 • Facsimile (808) 935-5562 
. --' Pou Office Box !337, Hllo. Hawaii 9672!-!337 
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Mr. Maurice A. Richard, Vice President 
Puna Geothermal Venture 
P. 0. Box 30 
Pahoa, Hawaii 96778 

Dear Mr. Richard: 

January 23, 1992 

Subject: Extension of Authority to Construct (ATC) No. A-833-795 
Fourteen (14) Geothermal Exploratory/Developmental Wells 
Located at TMK: 1-4-01:2, 1-4-01:3, 1-4-01:58 and 1-4-01 :19, 

Kilauea Lower East Rift Zone, Puna, Hawaii 

92-ASO 
File #833 

Pursuant to your request of January 14, 1992, Authority to Construct No. A-833-795 for the subject 
source is hereby extended to February 1, 1994. 

The ATC extension is to allow Puna Geothermal Venture additional time to complete the 
construction of the fourteen (14) geothermal exploratory/developmental wells. 

If you have any questions, please call Mr. Nolan Hirai of the Clean Air Branch at 586-4200. 

Very truly yours, 

_.a::..._..._.__,_A.~ 

FOR JOHN C. LEWIN, M.D. 
Director of Health 

cc: DHSA, Hawaii 
Manabu Tagomori, DLNR 
Norman Hayashi, Hawaii County Planning 
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Mr. Maurice A. Richard, Vice President 
Puna Geothermal Venture 
P. 0. Box 30 
Pahoa, Hawaii 96778 

Dear Mr. Richard: 

January 23, 1992 

Subject: Extension of Authority to Construct (ATC) No. A-834-796 
25 MW Geothermal Power Plant 
Located at TMK: 1-4-01 :2 and 1-4-01 : 19, Kilauea Lower 

East Rift Zone, Puna, Hawaii 

-·~ .. 
~"'' 92-A49'• 
.§je #834: 

= 

Pursuant to your request of January 14, 1992, Authority to Construct No. A-834-796 for the subject 
source is hereby extended to February 1, 1993. 

The ATC extension is to allow Puna Geothermal Venture additional time to complete the 
construction of the 25 MW geothermal power plant. 

If you have any questions, please call Mr. Nolan Hirai of the Clean Air Branch at 586-4200. 

Very truly yours, 

~.~ 

FOR JOHN C. LEWIN, M.D. 
Director of Health 

cc: DHSA, Hawaii 
Manabu Tagomori, DLNR 
Norman Hayashi, Hawaii County Planning 




