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REMARKS:

QUESTIONS FOR PGV REGARDING THEIR REQUEST FOR ROYALTY WAIVER
1.
Using the netback method would they recommend using the
depreciation method or the return on investment method, and why?
2. Among the line items listed under capital costs, are any costs
applicable to the transmission lines other than that particular
line item? i.e. is any portion of "interest during construction"
attributable to transmission lines?
3. What are the specific capital costs lumped under the line item
"development, permitting and acquisition"?
Are these in part
attributable to transmission lines?
4.
What part of "surface lease" (under operating expenses)
attributable to transmission lines?

is

5. What part of "general and administration" is attributable to
transmission lines?
6.
What portion of "surface lease" expense is attributable to
transmission lines?
7.
What portion of "commercial general liability insurance" is
attributable to transmission lines?
8.
Is PGV familiar with the netback method, and can they work
through the method to come up with their own calculation of the
royalty figure?
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p.e4

....
K.~o.. U•• d iD ~h. Geo~b.raal
Indu.~rr ~o Vel.. • •• ou~c•

of

• ••i ••

...bruary 1"1

In'ro4uotiop
Aoovr41D9 ~o ~he Beother.al Resource counc11, al of Hay 31,
19'., the 1n.~alled capao1~y ot eloctr~cal power plant. fueled by

V.otheraal re.ourcel In tbe united Stat•• va.
plants are located 1n thQ following .~e •• ,

~723

.egavattB. The

Healvat.t..
California
!'he C:ey.er.

I.per1al Valley

OODO Ho~
Other
••vacta
Utah

Sp~in

1,9'.

••

37.
2S.

9
112

2.

Por each project. the geother.al r ••ouroe. u.ad to generate
electr1c1ty are valued in order to co.penlate the re.ource supplier
and/or to ealeulate royalt.i.. 4ue t.o the re.o\l~oe owner. Ho.~
pro,ee~ ope~.tor./ovner., fo~ proprietary r •••on., do not d1DClo••
the .e~ho401ogy u.ed to value r.eourc•• or to aalculate roy.ltie ••
I have put together the following infor••ticn fro• • var1ety
public .ources and priYate conyer.ation. with pro,.c~
oper.torD/owne~.. '1'0 ahow
the relative UDe of each a.thod ot
valulnt re.ou~c., I have aa4e c.~ta1n estl••te. abou~ ~h. nuaber
of the aege"at.t. in e8ch cateGory. In that 1ntoraat1oJ\ 18 not
available on 811 proJects, 1~ Should be undtr.tood that the ••
a.ouat-• •~e 8~~la~ly ea~1aa~ea.
of

Arw.-1'pptb

't...

'".OUlg"

••1•• CQDtreS&'

An 'I'tl.a~.d .5. ot ~b' .e9.".t~. d••aribad abova (177'
ae9a"attl. ace ~uele4 by geo~h.r•• l r.aourcel luppl1ed under the
tor•• Of .~•• -l.nG~b a't.a. (ra.ou~G.) .a1e. aODt~aot.•. An a~.D
length contract 1. • oontract that hal been arr1 ve4 at in the
•• rte~pl.o. and i. b.~veen independent, non .ffl1ia~.d per.on~ with
opposing ecoDoa:1o interelt, rtglr41nt the contract. Arlie-length
oontract.. are generally coft.ldered to be • reliabl., Bourc. ot
8.tab11.h1ng valUe.

1

Steven E.

"o~~ls

~wo
P~1DglDal
ae~hoas are
being uDaa to ooapta.ate
r •• ou~ge .upp11er. in the.e aral-length oontract ••

1)

the

'ao1f1c GaB & Ilectric Coapany (RPG&I-) purchase. geotheraal
~ •• ou~o.s for approx1.ately 1400 Hwe of 1natalled capacity.
PG&I pays tor ,eother.al resource. b8sed on the amount of
el.ot~ioiby produoed by i~. power plants, not the a.ount of
r ••ouree de11vered to the plant••
......
a
1:

2)

p.e,

t

..........~rer

aeer••ento Hun1a1pal Util1ty D1strict f Central California
Pover AQency purchele ,eother.al ~••ource. for approxla.tely
2.. .e,awatts of inatalled capacity. Un11t. PC,., theae
eD~i~ie. pay tor geoeheraa1 resouroe. ba.ed on the amount of
reaource delivered to thelr po~er plante, ftot the output fro.
~a plants. the prloe 18 adj~.ted .aob year aooordin, to a
fo~.u18 tbat tate. 1nto account oertsin inflation sad prl0e
lndio•• refleoting the eoonoay and the oo.t of fuel.

Co.pan.atlon to the rQ.ouroe suppllers for the remaining
projeot. in thi. oatefory, ~1th one ••ception, i . being calculated
by .ethod. et.ilar to tho~e described above. The one exc.p~1on 11
• lIupp1y oont.ract that provide. tor go.pensat1on balea on I
ne90tiated percentage of the revenue tro. the sale of electrlc1ty.
that p~ojeot 1. apP!:-ox1aat.ely 45 .e9avat.tl.

'0 1.1.

I

'on ArI'-l'ngtb

B~ell

8.1. 'PDsract,

7h. reaaining 35' Of the ae,awatt. produced fro. geotheraal
resource I Can •• t1.atad gS3 •• gawatta) are produoed from projects
Where • 81ng1e ent1tv is both the r ••ource suppli.r and the power
~laftt owner. !hi. ia cO••Qnly referre4 to a. a Mno Da10· .ituation
because tb. re.ource 16 us.d by tbe developer to gen.rlt.
elaotricd.ty, •• oppoDed ~o the reloureo being sold to a third
party. lor the•• projlet8 there 1. Mno lale- by wblcb to detera1n.
tbe value of tbe r •• ourc~.

In 80.e c•••• , tb" ~ ••ouro. 1. produoed by an aft111at.1 of the
paver plant owner and 101d to the plant owner und.r the tar.. of
• etes•••1•• oontraot. Although tbe contract .av 1n fact repre ••nt
the fair ¥alue of the re.ource, becau•• of the relation.bip ot the
p.~tiell, the eontrac~ cannot be relied upon ~o ~.pr•••nt ~h. fair
value. fhi. i . an exa.ple of a non ar•• -len9~h tran••Qtion.
Severat .~thod. of valuing the ,eotheraal r ••ouro •• for the.e
"no aale" OJ' non ara.-l.n,th toran.aot.lon. hava evolve4. 'l'he.e
~.thodg are di.ou •• ed below.
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Valuation

Nany of t.be -DO •• le- pro~.ct. (over doract lIa,.vattl) u.a
q@otheraal resources that are owned by the raderal government. As
of 1986. 18 raderal lea••• we~a prOViding geotheraal r •• ou%oee to
operating power planta.
In Juna 1988, the U.S. Depa~t.ant of the Intorior, Kinerol.
Kanao••ant Serviae ("NNS") pUbl1ehed a report en~itlod, ·Valuotlon
of fodaral Geot.herae1 ae.ourae. - .leatriaal Goneration.· (8ee
E:Eb1bit. I. I 'fhi. report. de.aribe. t.he pol :Loios, gU14oU,nos and
method. eaployed by the NM8 to value 'edoral ,eotheraal reaourCOD
u.ed to generata .leot~iotty.

!he report focu... on t.be valuation ot the ,eother•• l
reSOUrces in -no aslo" D1tuatlons. In a uno sale- tran••ctlon, the
KH8 UDe. a netback valuat10n procedure by Which clrt&1n lesseeborn expenliJe. are deCSucted froa til. proeeed. of tha 8ale of
oleatrlclt:.y to detar.lne the value ot the glotheraal r.sourci.
Specifically. the value 0% the gaotheraal r •• ou~o. 1. deter.lned
by sUb~raCtlng two type. Of expense. from the total proc••ds ot the
.ale ot eleotr1clty.
First :L. a d.duGtion for tran••is.ion COlt. aDd expen•••• fbi.
1ncludes all operating and .alntenance expenses of tran••ilslon,
a. vell a., an equity return on tho c:apital coat. ralated to
trans.lasion.
Seoond 18 a deduction for veneratinQ COlt. and expen•••• 'his
include. all operating and a.intenanoe expenses ot the power plant,
as well 88, an aquity return on the capital COlt. related to the
pow.r plant.
Detail. of the netback ValUat10n procedure. are da.cxlbed 1n
Exhibit II of thi. report. A detailed explanation of the netbaok
valuatlon 18 also e~plalned on page. 4-1' of Exhibit 1.
on 3anuary 5, 108g. t.he NN8 publ1.hed in ~he r.deral Ae,iDtor
ita intention to a.end an' Glar1fy the .x;.~:Ln, regulation.
dafining the value, for royalty purpo••• , of geotheraal resource.
produaed fro. redel'a1 land•• In other "orda, the tIKI 1. cOlulidering
ohanga. in ita ourrent .ethode of aaloulatin, the n.tback
valuation.

.0..

A. a part of this rule••king prooe ••, KHe· has r.quested
com.ent. fro. intereeted pa~t1e. on var10ul a.pects ot the netback
valuation prooedures. The co••ent per10d on the propo.ed

3
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Stellen E. "orris

P.87

,.-

regula~10ft.

olos•• on JUD. ' . 1fOI. 7he proposed regulation. are

Itlll under a4aini1trative review. Accordingly, the t1alng and
ext.nt of any ohange. to the existing netback procedures are not
known, Tbe publication d•• ortbing the proposed regulations is
IKhlb1~ II%,~o

thiD raport,

Another .etbod used to value geotherll.l r.souro•• 1n a "no
.ale- situation 18 the alternativa fuel • •ethod. It 1s •• ti•• ted
that this valuat.ion .e'thod is us.d at projeot.s with a oombined
oapaoity of approxiaately lSA .agawatt••
.,hHi....~~Vlf-l:1fW1~tfr'PlJttf.-niI"1'""t"W'lItftl~Mr:r-od'eiU'1:4
..
al104ta:t._u,_&JD-,a.l:i*~~1"'~JII.i~"
..-.".e~~EQtm~,CJ-!

•
" !be value of
fual 18 caloulatad baDed on qu~ntity of tbe alternative fuel t1me.
tba a.tablisbed .arkat prica of the alternat1ve tuel. This value
i. than oonDiderad to be ~he value ot the geotheraal resource used.
'An ax••ple of this calculation 1D set forth 1n .~blb1t IV o~ this
repor-t...
.e~hod i . u••d by the MKS to value ieother.al resource,
uDed for purpose. other than electrioal generation (for
ex•• ple, Bpace heatin9, greenbouse operation. and industr1al
applications).

7his

t.hAt

a~e

7he U.s. Navy is

owner of power pla~~. with an inatalled
aeiawatt•• !he .avy 1s a110 tbe owner
of the r.late. gaothe~••l r •• ouroe. ~ho project.D were developed by
a third party that aell1 the output fro. the plant., 10 royalt1es
ara paid to t.he Ra..,y. However, the •• vy retainD a negot1al;ecl
percentage of tbe revenue. fro. the lale of eleotricity fro. the
pro,eo~a. ~he retAifted percentage i . fixed by contract wlt.h the
developer ~4 elcalata. over ti.e. (lote-3• •egawatt. are bandled
differently becau.e ot certain uniqua QlrQu•• ta~oa. of t.hi.
projeot. )

capacity of

~ha

.pproxt.a~ely 168

At lea.t one proiect (26 .egawatta) ia .ubjaot to a M.o«ern

lease". 'fbe lease va.

n.qotiat..d wit.h

the knowledge that

~he

relouroe wauld .ost llk.ly be ua.d, not 801d, by the develo,er. The
rovalt1.~ .ere d'~ln.d in tar.. of a peroent.,a of the proceedD
fro. the .al. of .laot~ioit.y. not a. a pero.ntago of the pro~e.dl

fro. the ••1. of t.h. r ••ourca. 'hi. i . not a coaaon situation elnce
_oat 1..... tb.~ are DOV in produotion wera entered 1n~o before
ra.ouroe devalop.~. began entering 1Dto the el.ct~ic1ty gen.ra~1on
bUlina•••

•

..

a
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,ecoa.'pdl;fOp' CQ &h' D1yi.i9Q 0'

J.,.,

8"9'19' ".Qllt. .ft~

Th. Dtvt.ion of Wat.r ResQuroe Manageaeftt (WDWRK-) hal
.p.olfloally .• aked that I reoo•• end an .pprop~i.te •• ~hod to be
us.d in d.t.r.tnlnt the value of geotheraal resource. Whil.
po.itive artu.on'. can be ••de for .ach ot .tbe .etbodl delCrlbe4
in thl. report, Done ot the method. 1. universally acc.pt.d as
b.ing ~be b•• t aethod or the ao.t appropriat••• thod.
D••ed on .y r.view ot the aethodl beIng used in the, industry,
1~ 18 in the b •• t intere.t of the DWRM to us. the n.tb.ok

t believe

valu.t1on .ethod that 1s be1ng used by the KK8 to value glotheraal
resouro.. produced trow I'.d.r.l h •••••. I b.li.v. the netbaok
aethod 111 10g1cal, It oan be applled conllatently to all DIRK
pro,.atlil .nd the MMS h.. .p.nt oon.iderabl. tia. and .ffort to
dev.lop a aethod that proteot. the inter.at of the re'OUIee owner
without b.1ng unf.ir to tbe dev.loper. rol1owinv the 1••d ot the
NHS provide. DWRH with an .Itablish.d, supportable and eonsi.t.nt
•• ~ho4 of valu1nt teo~hora.l ~.eource••
In addition,
althou,b ~he netback •• ~hod reqUir.. a
eonsid.rable a.aunt of infor••tion abou~ the cost and operating
expeneeD of ~he powor plant, it 1. a reallonably 8i_ply valuation
pro~e8'.

I also reco••end that new 1.a~.s provide tor a ",o1lio a.~hod
of valuino oeotharaal ~ ••ouro•• in the .ven~ of • -DO .alo- or non
arall-length ••1. of the r •• ouro.. Adding thi. type of provi.1on
shOUld alSO bA eon.1der.d •• a p.~t of any 1.... renegot1at1oDB or
e~t.n.1onSi.
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January 28, 1991
Memorandum
To:

Dean

From:

Janet

SUbject:
Different Ways to Evaluate Steam in Order to Apply the
10-20% Royalty to the Amount or Value of Resource as Measured at
the Well Head
A variety
including:

of

values

and

methods

have

been

1)
Steven E. Morris' study "Review of Proposed Steam
Agreement between Natural Energy Laboratory of Hawaii Author'
Puna Geothermal Venture", page;zp uses the figure
lbs as the value of steam, for purposes of the propose
GP-~
sale.

anqe of prices in

(P3)

4)

9/18/90:

"

7 ~/A..f!o-;::.r.,ye,.

11

e Geysfrs

de~-e.nfr.:h~ ?)

35 - 50% of electricity revenues. (tuM.:r

b;.~,i; ?)

Clare Hachmuth Steam Sale Agreement Proposal Draft of
45% of electricity revenues.

5) Northwest Economic Associates' "Preliminary Findings: An
Economic Analysis of the Kilauea Geothermal Development and InterIsland Cable Project" - pg. 44 assumes royalty would be assessed
at 10% of the gross power sales, therefore assumes the value of
steam as the value of the revenue from sale of electrical power.
6)
6/81 - 3/85 HGP-A operating figures show royalties at 10%
of revenues; this assumes value of steam as the value of the
revenue from sale of electrical power.

fact sheet of April 10, 1989
project, a total of 124,501,708
produced, equating to 249,000 barrels of
wh per arrel of oil conversion.
The PUC Docket
~~fT~~~~~~~~greementbetween HELCO and PGV) uses a figure
kWh
er barrel conversion.
Calculating the average
e~~~~~-p,ounds of steam required to generate kilowatt hours
from figures provided in the HGP-A reports on file, a relationship
can be developed between steam and oil required to produce the same
amount of electricity. (I added all the figures for steam utilized
and compared the total to the total of corresponding kwh sold for

those periods where steam utilized was reported.)
The ratio of
steam (1000 lbs.) to kWh = 1 to 48. Figures provided in Docket 6498
show the anticipated kWh to be provided per year by PGV are
219,000,000. Applying the 1:48 ratio, to generate this amount of
power requires 4,562,500 Ibs.(1000) of steam.
HELCO also states
that 480,000 barrels of oil will be saved by generating this amount
of power from geothermal steam. Using HGP-A figures relating steam
to kWh and HELCO's estimate of oil saved from generating
219,000,000 kWh from geothermal steam, the ratio of steam to oil
is 9.5 lbs. (1000) steam to one barrel of oil for the HGP-A plant.
This ratio may be very specific to the HGP-A and the efficiency of
I/'
the HGP-A plant in generating electricity'
this
~
ould make the cost of stea
ethan
, which
seems high when compared to
figure of $0.11 per 1,000 lbs.
,
~ celiforR4a.~~Even at $10 per barrel, this would be almost ten
~times the 'Sali ornia figure. However, the method of valuing steam
.
~ at the cost of the alternate fuel saved is not an unreasonable
~method for evaluating the steam under the avoided costs method the
PUC allows the utility to pay for electrical power.

Y

"0'
.N /\'
rY ~
\

8)
HELCO also provides figures on what it would have spent for
facilities, taxes, operating costs and transmission line costs to
provide this amount of power. The totals are $4,380,000 annually
for the firm capacity paymen s and relat~eevenue payments, but
$5,055,500 if all the costs HE CO refers to a
totalled. This is
the cost minus the actual cost or oil that w ld have been used
to genera e the annual power dema , that should
considered the
economic c t of the geothermal pI nt and operatin costs, since
it is the aVOl d cost that is being
id for by the ut' ity, under
PUC law, and tha 's being passed on to consumers. The ost of the
oil avoided is ther ~ore the value of
e geothermal steam which
is the fuel that generates the electricity.
Under the avoided cost method of charging the ratepayers, it
doesn't really matter how much the geothermal plant costs, or how
much it costs to operate it compared to what an oil powered plant
costs, because the utility will use the cost of an oil powered
plant to calculate its cost for providing energy. Therefore, the
only difference between the costs of a geothermal operation and an
oil powered one will be the cost of the oil, so the value of the
steam is the cost of the oil that would have had to be purchased
to generate however much electricity is generated during a
particular period.
In this case, a year's amount of electricity
is posited as 219,000,000 kWh valued, based on HGP-A ratios of
steam to kWh, at
4,562,500 lbs. (1000) of steam, equivalent to
480,000 barrels of oil, which works out to 9.5 lbs. (1000) of steam
to one barrel of oil.
The irony of this is that the ratepayers will be paying for
energy based on the price of oil, even though the energy is being
produced by geothermal resources.
Anyway, this is one way of
valuing the geothermal resource, by the cost of oil avoided.

9)
In steven
Industry

in the

thers pay for

--~~Rt~~~~~~~t=Oi~resourcedelivered to the power plant.

The
price paid for the geothermal resource is calculated by a formula
that takes into account inflation and price indices and the cost
of (fossil?) fuel. One smaller project (45 megawatts) pays for the
geothermal resource based on a negotiated percentage of the revenue
from the sale of electricity. In "netback" valuation, firms that
both produce the geothermal resource and make electricity from it
use the cost of producing the steam (cost of the plant, cost of
operating the plant, cost of transmission and cost of maintaining
transmission line, and related capital costs for both) and deduct
these costs from the proceeds of the sale of electricity.
A problem with this method could be obtaining financial figures
from a private geothermal firm that are likely proprietary.
~
.r~~~~'
m , as discussed in 8) above ~'S=1U~i=b¥~~~
M~~
agement e ~
to evaluate geothermal resources that
are used for purposes other than electrical generation.
9tfte-p
small ~s-uti:~'l,;b'Zoe.~_~~~~LSiiu;~~~m;;.Q.&.~~..LkQl~~i-iMWe.e\.U,~~r=~ic~
lil
;"Ge.

b,a--s.....a.-'l~...x;Ae.

I

t

i 0
Morris further recommends new
future leases in the event of future "no sale" or non
sale of the resource.
in

since Morris provides no firm figures or percentages to use
Hawaii model for evaluating steam,
U
~s

~~2.~~i::niiE&£:

e ue

Tbese figures provl.ae tmLeo
providing extra demanded electricity to Big
HELCO posits that it will sell 702,300,000 kwh
of electricity to Big Island customers.
It will purchase
219,000,000 kwh of electricity from PGV for $4,380,000. This will
be paid for by a surcharge of 6.24 cents per kwh on each customer's
bill.
(702,300,000 X $0.624 = $4,480,480; with an allowance for

error or bad bills, this is in' the range of the amount paid to PGV
and for related revenue costs).

10) There is one article in the 1990 GRC Proceeds that provides
tables on generation cos~) of electricity by oil-based vs.
geothermal plants~ 14 ~
However, details on what makes up the cost to generate are not
provided. It appears that the drilling and exploration costs that
would have to be included in the electricity costs in the Hawaii
case are not included in the Philippine case, since in the
Philippines the government picks up the cost of drilling and
exploration (and the cost of the permitting process?). But looking
at the data provided comparing oil and steam fuel costs to generate
power may be useful is establishing a relative value for steam.
Table No. 3 (page 502) indicates the oil-based generation cost
is $.0331/kwh compared with $.0218/kwh for geothermal based
generation.
Dividing the geothermal cost by the oil cost,
geothermal based electrical generation costs 66% of what oil based
generation costs.
One could argue then that compared to the oil
based cost of generating electricity, geothermal is 34% less,
therefore the value of the steam is 34% of the oil based cost to
produce electricity.
Table 5 (page 502) shows fuel costs for geothermal and oil
compared with electricity costs. Electricity cost using geothermal
power (at the high end) is 66% of electricity cost using oil,
consistent with the figures from Table 3.
Again, the' value of
steam could be based on the alternative of using oil, which, at
$27/bbl, costs 34% more. In this example, it is probable that the

cost of steam as compared with the electricity cost would be higher
if the costs of drilling and exploration were factored into the
capital costs of the geothermal power plants, which it appears they
were not.

II)

The way to figure out the cost of steam should be as follows:

first, for an oil based plant, add the following:
amortization of capital cost of plant and infrastructure to connect
to grid
plus
operating cost of plant and infrastructure to connect to grid
plus
maintenance cost of plant and infrastructure
plus
the cost of the oil used to produce the megawatts the plant is
rated fori
divide that sum by the megawatt capacity of the plant.
Subtract from that figure the following:
the sum of:
the amortization of the capital cost of plant and infrastructure
for a geothermal plant
plus
the operating cost of plant and infrastructure for a geothermal
plant
plus
the maintenance cost of a geothermal plant and infrastructure,
all of the above divided by the megawatt capacity of the geothermal
plant.
The result will be the difference between the cost per
megawatt for oil generated electricity vs. the cost per megawatt
for geothermal generated electricity.

Problems with this simple method are

1) getting the figures

to plug into this comparison and 2) the PURPA law as implemented
by the PUC make electricity cost the same to the ratepayer no
matter how it is produced by the utility, so it really doesn't
matter what geothermal steam really costs in economic terms.

( ROYALTY 1 )

Calculation of Geothermal Royalty Payments
Problem/Task:

Clarify method to compute royalty payments payable
to the State from the sa 1e or use of geotherma 1
resources (steam) produced from geothermal resource
mining leases issued by the Board, and to estimate
the total amount of royalty payable to the State
from the existing HGP-A facility and proposed Ormat
25 MW project.

Facts and Basic Assumptions:
1)

This analysis concerns the calculation of potential
royalties from the use of geothermal resources
(steam) only, and does not address the possibility
of royalties from the sale of any geothermal byproducts.

2)

For the purpose of computing royalties, the value
of the geothermal resources produced shall be
determi ned as the gross proceeds rece; ved by the
mi n i ng 1essee from the sale or use of geothermal
resources produced from the leased land as measured
at the wellhead. (section 13-183-31 (b»

3)

Note: In calculating gross proceeds, the regulation
(section 13-183-31 (b» provides for the deduction
of
any
and
all
treating,
processing,
and
transportat i on costs incurred.
However, contrary
to the regulation, leases R-1, R-2, R-3, and R-4,
have language which disallows the deduction for any
of the incurred costs identified above.
Only R-5
issued to True/Mid-Pacific has language contained
there in wh i ch allows for such deduct ions of any
treat i ng,
process i ng and transportation costs
incurred.
(Further research and discussion on the
above is warranted.)

4)

Ideally, in the situation where steam is sold to a
third party, gross proceeds are generally computed
as follows: Gross Proceeds = (total pounds of steam
measured at the wellhead) x (unit value of steam,
$/1 b) .

5)

However,
the
current situation
in Hawaii
is
different from above, and as such the computation
of gross proceeds (by regulation) shall be as
follows:
in the event that steam is not sold to a
th i rd party but is used or fu rn i shed to a plant
owned or controlled by the lessee,
the gross
proceeds of the production for purposes of computing
royalties shall be that which is reasonably equal
to the gross proceeds being paid to other geothermal
producers for geothermal resources of like quality
and quantity under similar conditions.
(i .e. measure the steam (lb/hr) used by the lessee's
facility and multiply by the steam unit value ($/lb)
utilized by other similar geothermal producers to
determine gross proceeds.)
The problem arises however, that in as much as an
equivalent unit value of steam ($/lb) equal to that
paid to other producers/suppliers of steam could be.
used in this senario in calculating gross proceeds, .
no such "standard" steam unit value exists at this
time for use in the computation of gross proceeds.
Note:
In this senario the actual third party
transaction occurs when the electricity (rather than
the steam) produced by the lessee is sold to the
utility.
The resultant gross revenue is therefore
a function of the sale of electricity generated
rather than from the sale or use of steam.

6)

Based on the monthly NELH statements filed with the
Department showing the total net Kwh generated by
HGP-A and revenues received, the current unit value
($/Kwh) for the purchase of electricity by HELca
from the HGP-A facility can be calculated at 6.16
cents/K i lowatt hour.
(Examp 1e: For the month of
February 1989, HGP-A generated a net 1,255,300 Kwh,
for
a
total
revenue
of
$77 , 351 ;
therefore
77,351/1,255,300
$0.061-6/Kwh)

=

7)

(Per Maurice Richard/Orma~) The purchase power
agreement negotiated in March 1986 between Ormat and
HELCO,
provides
for
a
base
floor
price
of
$0.0616/Kwh, with a upward sliding scale based on
the current price of oil.
(At the time of
negotiations, the price of oil ranged between $22$24 /barrel of oil.)
Based on current oil prices
of $18-$20 /barrel, it is estimated that a purchase
power agreement negotiated today would result in a
unit value of approximately $0.04/Kwh.

It should be noted that the purchase power agreement
is a function of the avoided fuel/energy costs that
wou 1d norma 11 y be charged for the use of 0 i 1 in
generating electricity. (i.e. the use of geothermal
energy avoids the use of oil and its related cost
for such fuel.)
The revenue from the purchase power agreement
($0.0616/Kwh) goes toward payment of the costs for
steam, operations, maintenance, and overhead.
A second separate contract is negotiated on the firm
power/demand charge or what is referred to as the
avoided capacity factor. This contract is based on
the avoided cost to build the geothermal power plant
facility.
(i.e. the construction of a private
generation (geothermal) facility allows the utility
company to avoid the capital costs of building an
oil fired or equivalent electrical generation
facility.
This specific contract provides for
payment to the developer for recovery of capital'
costs incurred in the construction/installation of
such a power plant facility.)
8)

Generally, it is assumed that geothermal power plant
facilities
will
be
in full
operation
(i.e.
generating electricity) between 80% - 90% of the
time.
(The other 10% of the time can usually be
attributed to maintenance and/or repairs.)

9)

Lastly, without a "standard" unit value of steam
($/lb) available for use in computing gross
proceeds, the following hypothesis (subject to
further discussion) may be used in "estimating" the
value of the steam produced from the leased land and
the resultant royalties:
(Per Maurice Richard/Ormat) The California Division
of Oil and Gas has determined that in most cases,
the value of the steam resource can be estimated at
approximately 25% to 35% of the total revenue
generated from the sale of electricity.
The
remaining (65%) balance of the revenue accounts for
or is attributable to the recovery of the following
costs: Operation, Maintenance, Overhead, and Capital
(?) costs.

Based on the facts and assumptions discussed above, the
following computations can be made in determining both the waived
and potential royalties payable to the State from the existing HGPA operation (whose royaltiss are currently waived by the Board),
and from the proposed Ormat 25 MW project.
HGP-A Facility:

~

"54:t1-e

The 3.0 MW facility currently generates approximately 2.5 MW
electricity.
In 1988, HGP-A generated 16,255,300 Kwh,
rece i vi ng ~ tota 1 revenue f rom the sale of e 1ectr i city of
approximately
$999,478,
based
on
(16,255,300
Kwh/yr
x
$0.0616/KwhL
/~_ 7),,,; ~/'1'1&'.eo.,~ wC9uld h.~<--
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(A request has been filed by the lessee ~~
.
seek i ng a wa i ver of the 10% roya 1t.y)
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Ormat 25 MW Project:

l.-,r .

Ormat proposes the installation of a 30 MW facility to
generate a net 25 MW off electricity fo~ sale to HELCO. As in
the case above, the ~ollowing calcu1ations in estimating
potential royalties can be made:

/n/$
)yA/.(.nu

=

25 MW/hr x 24hrs/day x 365days/yr
219,000,000 Kwh/yr
generated.
Assum,ng the fac' 1 ,ty tOIl be in operation 90% of
the t, me, the net Kwh generated per /year equals 219,000,000
x 90%
197,100,000 Kwh/ye~r.

=

Therefore, the total revenue generated from the sale of
electricity can be computed as follows:
197,100',000 x
$0.0616/Kwh
$12,141 ,360/year.

=

Based on the above, (and assuming a steam va 1ue to revenue
ratio of 35%), the gross proceeds from the use of the steam
resource (i.e. value of steam) can be estimated to b
$12,141,360 x 35%
$4.249.476.

=

-

;J

~~I
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Therefore, the potential royalty oavments to Ae State (based
on 10%) from the proposed Ormat
project, can be
estimated at $424.947/year.
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Conclusion:
The above calculatfons and estimates of waived and potential
royalty payments to the State are based on a number of assumptions,
one of which is the hypothesis that the value of the steam resource
can be derived as a function of the total revenue generated from
the sale of electricity.
This method is premised on the current
lack of a "standard" unit value of steam ($/lb), which along with
the total amount of steam produced and measured at the wellhead,
would normally be utilized in determining the amount of gross
proceeds received from the use or sale of such steam.
Further research and discussion is warranted concerning this
method of computation and in developing a "standard" unit value of
steam ($/lb. of steam) which can be utilized in the calculation of
geotherma 1 roya 1ty payments as prescri bed in the Department's
regulations.
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M£. Her;ris makes the point ~ha~ the focus of whether or not:
to grantua waiver should be separate from the calculation of the
roya,l ty I' As steam is produced the royalty becomes due on its
produqt~on, but the cost of the operations involved in using the
steam'~o generate electricity may differ radically from year to
year.! Itiis normal for start-up costs to be high, and it is true
that, the~e~itting process has been very len~t~y in the case of
PGV,' lengthler and more costly than antlclpated; however,
regqlatory agencies cannot regulate based on reducing risks for
developers. In its rules for calculating geothermal royalties, MMS
specifically states that:
The lessee must demonstrate an operating loss before a
royalty rate reduction will be considered. Royalty rate
reductions are not intended to subsidize a lessee for
higher than normal start-up costs; to support poor or
inadequate engineering designs, bad business decisions,
or poor operating practices; or to compensate the lessee
for losses incurred as a result of market fluctuations.'
Likewise, a royalty rate reduction cannot be considered
if the apparent purpose is to maintain a profit margin
or to mitigate the intent Tof lease terms and regulations.
The expanded netback method does allow the regulating agency
to look at both the royalty that normally would be required using
federal rules, and compares the royalty with an expanded netback
method that allows more costs to be deducted.
It also uses a
higher mUltiplication factor to value interest on capital.
•
This approach seems reasonable, if the assumptions about
allowable costs are acceptable.
The MMS approach is based on
allowing deductions for costs attributable to the cost of
developing electricity, but not relating to the costs of developing
the resource.
MMS does not, however, have an expl icit publ ic
policy statement of encouraging geothermal development, such as the
state of Hawaii has.
MMS Rules on Allowable Costs
The Mineral Management Service rules
for calculating
geothermal royalties using the netback method are explicit
concerning certain costs that can be included in the netback
calculation and certain costs that cannot.
The costs must be
directly related to transmission or generation of electricity, but
they cannot be related to developing the resource.
Other
unallowable costs include expenses such as taxes, royalties or
property acquisition costs.
Excepts of the MMS rules are stated
below:
"Valuation of Federal Geothermal Resources
Generation" provides for costs as follows:

Electrical

182-15

CONSERVATION AND RESOURCES

§182~15 Other use of surface of state lands. Where mining leases are
granted on state lands, the board of land and natural resources may reserve to
the State the right to lease, sell, or otherwise dispose of the surface of the lands
embraced· within the lease. The lease, sale, or other disposal of the surface, if
made, shall be subject to the rights of the holder of the mining lease. [L 1963, c
II, pt of §I; Supp, §99A-15; HRS §182-15]

[§182-16] Levy and assessment of general excise tax. Notwithstanding
any provision to the contrary, the levy and assessment of the general excise tax
on the gross proceeds from any manner of sale of (I) geothermal resources or (2)
electrical energy produced by the geothermal resources producer from such
geothermal resources, shall be made only as a tax on the business of a producer,
at the rate assessed producers, under section 237·13(2)(A). [L 1978, c 135, §1O]
[§182-17] Penalty for violation. Any person who violates any provision
of this chapter, or any regulation adopted pursuant hereto, shall be fined not
more than $~OO for each offense. If any person after receiving written notice for
a violation fails to cure such violation within such time and under such
conditions as determined by the rules and regulations, su~h person shall be
subject to a citation for a new and separate violation. There shall be a fine not
more than $500 for each additional violation. [L 1978, c 135, §9]

.<

Netback Method
The netback method is used by the u.s. Department of Interior,
Minerals Management Service to calculate geothermal royal ties
payable to the federal government.
This method values the
geothermal resource by deducting transmission and generation costs
from the total revenues received from the sale of electricity.
The netback method has three key features that are most important
in valuing the resource: first. it only allows certain costs to be
deducted. "Resource" costs such as those PGV includes in its cash
flow analyses are not allowed. Second. the netback method puts a
limit on the amount of generation costs that can be deducted.
Third. the netback method uses the Standard and Poor I s average
industrial BBB bond rate for calculating the rate of return on
capital. Any change in these three features of the netback method
has a significant impact on the valuation of the resource and the
calculation of royal ties. Using the current MMS netback method and
PGV I S assumptions regarding steam production and electr icity sales,
royalties·totaling $506,000 would be due to the state of Hawaii for
the first full year of production.
(It should be noted that the current MMS rules on the netback
method are under review and new rules are expected to be
promulgated in Mayor June 1991.)

Proportion of Profits Method
The proportion of profits method is the method proposed by the
Geothermal
Resource
Association
(the
industry's
lobbying
association) to value the resource.
This method uses all costs,
including "resotirce" costs, to calculate the resource value.
It
values the resource as a proportion of the operating income, in a
ratio to the proportion of resource assets to total assets involved
in the project. : This method was presented to DWRM staff at a March
27, 1991 meeting with PGV in which a new set of cash flow figures
were sUbmitted.'. Using this method, the first year's royal ties
equals $395,000, and calculated over eight years the royalty totals
$3,618,000.
.
"Expanded Netback Method"
A "mixed" or compromise method proposed by' DWRM's consultant
steven Morris points to the fact that the rate of return on
invested capital is the key to the valuation of royalty amounts and
the project's availability of funds to pay the royalty. Mr. Morris
suggests that the state of Hawaii view the issues of whether or not
to waive royalty separate from the issue of calculating the
royalty.
He performs two analyses in his review: first, he
calculates the royalty under the current netback method except that
he uses a higher interest rate of 15% (instead of the S&P BBB·
Industrial Bond Rate) as the rate of return on capital.
Second,
he subtracts "resource" costs from the total revenues to determine
how much funds are available in the project to pay royalties.
If
there is insufficient funds left in the project after allowing the
deduction of these actual costs, and using a higher (i.e. more
realistic) rate of return, he concludes that the royalty cannot be
paid that year, or that perhaps only a portion of it can be paid.
His figures support a total waiver of royalty for the first year,
and partial waivers the second through fourth years.
From the
fifth year on the full royalty should be paid.
Mr. Morris'
calculation of the total royalties payable to the State over eight
years amount to $5,036,000.
Pending Legislation
Should S.B. 1523 be adopted as statute, geothermal royalties
must be shared with OHA (20%) and the county (30%).
However, it
has yet to be determined whether the Department can waive royalties
specifically designated for other agencies.
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(a) The board shall fix the payment of
royalties to the Stat~ for the utilization of geothermal resJlurces at a rate which
will encourage the initial ~nd continued production of such resources. With
respect to all geothermal mining leases previously issued or to be issued, where
the board determines that it is necessary to encourage the initial or continued
production of geothermal resources, the board shall have the authority to waive
royalty payments:"to the State for any fixed period of time up to but not:
exceeding eight years.
(b) The board shall adopt, amend, or repeal rules pursuant to chapter 91
to establish the basis upon which the amount and duration of royalty payments
to the State will be fixed or waived. The board's assessment-of each application
shall include, but not be limited to, the examination of such factors as the
progress of geothermal development taking place in the State at the time of the
application, the technical and financial capabilities of the applicant to undertake
the project, and the need for providing a financial incentive in order for the
applicant to proceed. The·granting of any favorable terms to an applicant for the
payment of royalties under this section may be revoked by the board if the
applicant fails to satisfy any of the terms and conditions established by the
board, or if the appiicant wholly ceases operations and for reasons other than
events which are outside the control of the parties and which couk~ not be
avoided by the exercise of due care by the parties.
(c) The board shall submit a written report of all, ge?thermal royalty
dispositions to the legislature in accordance with section 171-29. ~

,I"
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11, 1990 the Department received a request from JlIM1A,...1
(.o~~J.- (PGV) for an 8-year waiver of 60% of the geothermal royalties payable/\'
~ ....t.- Ato the state. PGV' s estimate was based on a resource (steam) v:t~~
_
equaling 33% of the total electrical revenues generated. PGV~ ~
v~
l+'I'3e-~~n internal rate of return on their investment of 18%, and includes
all costs in its cash flow projections, including "resource" costs
which are believed to be acquisition, development and permitting
costs. AsstlmiHq eha~ ~ae amOtlHt ef s~eam aHa elec~%icitl proaHsed~
is eorust:aft't, hm fasters (LQ. a ••ulAod rate of retuIl. on capital.
,-anQ allowabl eeasts) deter:miRC the alllOtll1t of royaltl.es and whetheL'
Ar not enough' funds are ava j 1 ahl e to pay 'the royaltiie8.
PGTJ .............
ytropeeal (based 011 a 40' royalty payment) is eo pay the state
.$1,8'3,000 oveL eight years instead of the estimated $4,191,eee.
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Presumably the rationale for a
quest of royalty waiver is
based on one or more of the-..
onsiderations: 1) higher than
anticipated start-up costs due to permitting delays; .~ormal heavy
l-oadillg af eost~ ~oHlpa:l'ed to revenueS de !S~art \i~; ~perceived
desire on the part of the state of Hawaii to encourage geothermal
development for the public good"'and :therefere a p-ereep~iol1 ~Rat: thestatoe 'Wo'lild pLovide financial 4licelitives tor geotheiltial companies
130'jiFlfliu9 01 cOfltoil'\l:lil19 operations iii flawaii.4) 7k- ;u~d:)& '.f.P1~I~"ti-1~n~1 h1 ~'I(J~ .f!,,¥-;/¥JIItt;JUJ.; -hJ'I'L ~leFD6ci. ~/
1he question for the istatoe~~~determirle'is whether ~ not a
waiver is necessary a8"
justifieafor any of these or other reasons.
tJI..,
PGV's December 11, 1990 letter states II • • • with the royalty
waiver requested herein (60% for the first eight years), the
project can support its additional capital costs of approximately
$3 million. These additional costs were incurred as the schedule
was extended to allow for project delays ... The project costs also
reflect the costs of utilizing a zero discharge generation
technology (Best Available Control Technology or BACT) ... This
request for royalty waiver is fully consistent with the intent of
the Hawaii Revised statutes (HRS) section 182-18 and the pUblic
policies and laws of this state to encourage the development of
Hawaii's
alternate
energy
resources,
including
geothermal
resources, in order to reduce our State's dependence upon imported
fossil fuels (State Const., Art. XI, section 1; the provisions of
the State Planning Act, HRS sections 226-10(a), and (b), -18(c),
and -103(f); and HRS section 269-27.2).11
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The total amount of these resource costs ~v used in PGV' s
its proportion of profits method.

~~.~~~.~
of

In DLNR' s calculation of the expanded netback method, the
resource operating costs are used as provided in the PGV 3/26/91
figures. The depreciation figure is calculated using only the $24
mil. of resource assets (item #1 above).
The interest on
undepreciated capital is figured, accordingly, on the $24 mil.
resource related procurement and construction figure.

usirYJ

PGV' s assumptions regarding steam proC1uc"C~on CU1U
sales, DWRM's staff and their consultants have
invest~gat d several methods to value the resource and determine
royalties
Our estimates of the first year*s royalties for a 25
MW proje
-range from $497,000 to-$517,000 depending on the method
selec~e~ ; Overall, our consultants I and staff I s estimates are
~.lCl~e.~
One ,method suggested by PGV resulted in a first year
royalty amo~nt of zero.
Three valuation methods are discussed below: the netback
method, the proportion of profits method, and the expanded netback
method.
electric~,tY.

section- 182-18, Hawaii Revised statutes, provides that
" ... where the board d termines that it is necessary to encourage
the initial or contin ed production of geothermal resources, the
board shall have the authority to waive royalty payments to the
State for any fixed eriod of time up to p4 not exceeding eight
years. II
~+
RU1~ GlI~ V-P~u
II- I
<7~""ttC'6

n

~
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On December 11 1990 '.A (PG~ reEfl:le~!I'Ee ",a 60% waiver of royalty r~""'--'''''''
over an eight year pe . od. 'This request "'l~!."~i:Ii proj ected "'"
1-roy alties to the state
$1,893,OOO~'~~
"GV's ~~((ID07.)
projected royalti
of $4,731,
O. ~pev f~llowed ~h1S req~ese e~
.
~March 27~ 199~~ ~eting between PGV and
DWRM, PGV A re es ed using a "proportion of profits" method for
'"
calculating royalties which would iH effee4! provide pro~ecte~~)r~
royalties of $3,618,000 over the-t-Jc.nitial eight-year perio~~~h"1Y"7.<.
~
uaiveF, Over twenty years, these.l\methods would result in projected (,#7. ~~veV
royalties to the state of $12 million for the 60% waiver, 15 1"''''''/.1 ~
million for the full royalty, and 13 million under the proportion a~ph~~
of rofits method.

rr

..

Eight Year Projections
Two consultants have reviewed the PGV figures and requests of
December 11, 1990 and came up with an 8-year calculations of
royalties and suggestions for viewing the royalty waiver request.
Valuing
Mossman has
royalties to
His analysis
capital from

the resource at 33% of electricity sales, Mr. Brad
come up with a projected total of $5,254,000 in
the state over eight years with no waiver of royalty.
has not considered PGV's ability to pay its cost of
its projected operating income, however.

Mr. steven Morris used a combination of approaches that
resulted in three figures - one the royalty based on application
of the netback (depreciation) method, the method used by the
federal government in calculating geothermal royalties; one the
amount available to pay the royalty based on an "expanded" netback
method; and a third, the difference between the first two figures,
which is the amount of the royalty that will be paid in a
particular year based on the availability of funds to pay it. The
expanded netback method allows a greater amount of allowable costs
to be included in the calculation of availability of funds.
Specifically, Mr. Morris includes "steamfield" costs in his
calculation of how much PGV can afford to pay.
Steamfield costs
are unallowable under the MMS netback method. Mr. Morris compares
the first two figures - the netback calculation of royalty vs. the
calculation of availability of funds -.year by year. He suggests
that the royalty calculated by the federal netback method should
be paid up to the amount available to pay. Mr. Morris calls this
method the "expanded" netback method. The expanded netback method
provides both a royalty figure and the amount of the royalty that
will be paid in any particular year.
using his "expanded" netback method, Mr. Morris projects that
for the first year no royalty would be paid because funds will not
be available to pay it, and reduced royalty amounts would be paid
the second through fourth years because funds to pay the full
royalty will not be available. By the fifth year, however, funds
will be available to pay the full royalty.
Under Mr. Morris'
calculation, the full royalties over eight years total $6,401,000.
The amount that would actually paid over the eight years would be
$5,036,000.
Using the same December 11, 1990 PGV figures, Mr. Mossman, PGV
and Mr. Morris have come up with projections that are within
$523,000 from the low of PGV's estimate without waiver, $4,731,000
to the high of Mr. Mossman's projection based on 33% of electricity
sales, of $5,254,000, also without waiver. Mr. Morris' figure of
$5,036,000 falls in between these two estimates and still contains
a waiver feature.
Over eight years, these differences are quite
small, less than $66,000 per year, when considering the amounts of
the annual cash flows involved in the projected PGV operation.

waiver Considerations
Mr. Morris makes the point that the focus of whether or not
to grant a waiver should be separate from the calculation of the
royal ty .
As steam is produced the royalty becomes due on its
production, but the cost of the operations involved in using the
steam to generate electricity may differ radically from year to
year. It is normal for start-up costs to be high, and it is true
that the permitting process has been very lengthy in the case of
PGV,
lengthier and more costly than anticipated; however,
regulatory agencies cannot regulate based on reducing risks for
developers. In its rules for calculating geothermal royalties, MMS
specifically states that:
The lessee must demonstrate an operating loss before a
royalty rate reduction will be considered. Royalty rate
reductions are not intended to subsidize a lessee for
higher than normal start-up costs; to support poor or
inadequate engineering designs, bad business decisions,
or poor operating practices; or to compensate the lessee
for losses incurred as a result of market fluctuations.
Likewise, a royalty rate reduction cannot be considered
if the apparent purpose is to maintain a profit margin
or to mitigate the intent of lease terms and regulations.
The expanded netback method does allow the regulating agency
to look at both the royalty that normally would be required using
federal rules, and compares the royalty with an expanded netback
method that allows more costs to be deducted.
It also uses a
higher mUltiplication factor to value interest on capital.
This approach seems reasonable, if the assumptions about
allowable costs are acceptable.
The MMS approach is based on
allowing deductions for costs attributable to the cost of
developing electricity, but not relating to the costs of developing
the resource.
MMS does not, however, have an expl icit publ ic
policy statement of encouraging geothermal development, such as the
state of Hawaii has.
MMS Rules on Allowable Costs
The Mineral Management Service rules
for
calculating
geothermal royalties using the netback method are explicit
concerning certain costs that can be included in the netback
calculation and certain costs that cannot.
The costs must be
directly related to transmission or generation of electricity, but
they cannot be related to developing the resource.
other
unallowable costs include expenses such as taxes, royalties or
property acquisition costs.
Excepts of the MMS rules are stated
below:
"Valuation of Federal Geothermal Resources
Generation" provides for costs as follows:

Electrical

Transmission Costs
operating and Maintenance Expenses -- Allowable operating and
maintenance costs include, but are not limited to:
(1) Direct wages paid to employees and supervisors while
engaged in the routine operation, maintenance, and repair of the
transmission line.
(2) Expenditures for supplies and miscellaneous replacement
parts associated with normal operation, repair, and maintenance.
(3)

Rental for transmission line rights-of-way off of the

lease.
(4) Insurance, ad valorem property taxes, and payroll taxes.
state and Federal income taxes, severance taxes, and royalties are
not allowable expenses.
(5)
General and administrative overhead costs (telephone
service, office supplies, salary apportionment, etc.) that are
directly allocable and attributable to the operation of the
transmission line.
Capital Investments -- capital investments are those costs for
the purchase, delivery, and installation of transmission-line
equipment and material, including administrative and miscellaneous
costs that are directly allocable and attributable to the
construction of the transmission line. The costs of constructing
ancillary tansmission-line operating and maintenance faciltities
can also be included. Capital investments include only those costs
for fixed, depreciable assets that are an integral part of the
transmission line.
The cost of purchasing transmission-line
rights-of-way is not allowed as part of the capital investment
because the
acquisition of real
estate
is
considered a
nondepreciable expenditure. (However, costs of leasing or renting
rights-of-way can be included as part of the annual operating
costs. )
Generating Costs
Operating and Maintenance Expenses -- Allowable operating and
maintenance costs are those nondepreciable expenditures directly
related to the routine operation of the powerplant during
generation of saleable electricity.
Operating and maintenance
expenditures include, but are not limited to:
(1)
Direct wages paid to employees and supervisors while
engaged in operating and maintaining the power plant.
(2)
Expenditures for miscellaneous replacement
associated with normal repair and maintenance.

parts

(3)
Contract labor, materials, and supplies required for
routine repair and maintenance of the plant.
(4) Arm's length rental or leasing expenditures for the plant
site when the plant is located on private surface.
(5)
Chemicals and lubricants used in powerplant equipment,
except those chemicals used in hydrogen sulfide abatement
processes.
(6)

Insurance and taxes,

except state and Federal income

taxes.
(7)
General and administrative overhead costs directly
allocable and attributable to the operation of the powerplant
during generation of saleable electricity.
Capital Investments -- Capital investments are those costs for
fixed depreciable assets that are an integral part of the
powerplant, including costs for the purchase, delivery, and
installation of powerplant equipment and material.
Investment
items are generally located within the confines of the powerplant
site. Allowable capital costs include, but are not limited to:
Earth and foundation work; plant structure; plant systems
(including
flash
tanks,
separators,
turbines,
generators,
condensers, cooling towers, and all associated pipes, fittings,
valves, and electrical control systems); transformers and other
switchyard equipment; support buildings (office, warehouse, shops);
freshwater wells and supply systems used for cooling and (or)
domestic purposes; sidewalks, fences, and plant roads; general
plant facilities; and administrative and miscellaneous costs that
are directly allocable and attributable to the powerplant's
construction.
The
following
are
specifically
disallowed
as
plant
investments: Land and right-of-way purchased by the lessee, field
gathering systems,
effluent injection/disposal systems,
and
hydrogen sulfide (H2S) abatement facilities.
The acquisition of
land is considered a nondepreciable investment and thus is not
allowed in determining deductions. More important, the lessee has
the specific right under section l(b) of the Geothermal Resources
Lease to use as much of the lease land as necessary for the
construction and operation of any facilities that produce,
transport, or utilize the resource, sUbject to environmental
restrictions.
The lessee also is generally entitled to surface
easements for the production and utilization of the leased resource
when the surface estate is private ...
Expenses for operations such as gathering, effluent injection,
and H2S abatement are considered the responsibility of the lessee
••. Regulations ... require the lessee to prevent unnecessary waste
of the resource and to operate the lease and manage the resource
in an environmentally sound manner.
Under the definition of

"waste" ... the lessee is responsible for constructing and operating
an efficient field gathering system to transport the resource from
the wellhead to the point of utilization.
The MMS considers all
pipelines connecting wellheads and powerplant as a field gathering
system, and all costs of gathering are regarded as productionrelated costs, which are the sole responsibility of the lessee.
In addition, all costs of effluent injection, whether to prevent
excess dissipation of reservoir energy under the definition of
"waste" ... or to mitigate environmental hazards, are considered
field-operation
expenses
to
be
borne
solely
by
the
lessee ... likewise, the installation of H2S abatement facilities to
meet air quality standards is a responsibility of the lessee to
manage
the
resource
in
an
environmentally
sound manner.
Accordingly, plant H2S abatement facilities are not allowable
investment items.
PGV Costs
In their March 26, 1991 printout, PGV includes the following
as capital costs: contingency, debt reserves and capitalized cost
of capital. These costs would not be allowable capital costs under
the MMS netback method. PGV includes expenses such as partnership
expenses, permit compliance, and excise taxes.
It is not clear
whether without more details on the nature of the expenses whether
or not these would be allowable expenses under the MMS netback
method, but it is likely at least portions of these would not be
allowable, the portions not directly related to transmission or
generation of electricity.
The MMS netback method does not allow steamfield costs in the
calculation of steam value.
However, there is justification in
allowing steamfield costs in that the steam would not have value
at all without the developer making the outlays to produce the
steam and lead it to the plant where it can be utilized. The costs
of contingencies, debt reserves and capitalized cost of capital do
not seem appropriate, however, because these are not directly
related to the cost of producing the electricity - these are
business related amounts that do not relate to actual costs of
generating electricity, but relate more to inherent business risk.
The MMS netback method currently in effect for valuing
geothermal resources for the purpose of calculating royalties for
the federal government is about to be changed. The new rules are
to be promulgated in Mayor June 1991.
The key factors that may
change are the limits on transmission and generating deductions and
the rate of return on undepreciated capital.
Percentage of Proceeds Method
Returning to Mossman's approach, his assumption of the value
of steam as 33% of the value of electricity sales has merit. This
approach is also used in certain circumstances by the MMS, and is

known as the percentage of proceeds method. In this method there
would be no arguing about types of costs to be included in the
calculation of the value of steam.
According to MMS staff, MMS
looks at each application separately, and must negotiate all the
items in the agreement, including various costs items as to their
allowability. With the percentage of proceeds method the value of
the steam would be 33% of the revenues from the sales of
electricity.
No other considerations would have to be made in
determining the value of the resource. This is also the valuation
approach taken in PGV's December 11, 1990 request.
However, in
their May 1, 1991 meeting with DWRM, PGV is now proposing a 27%
percentage of proceeds approach as one acceptable valuation method.
staff Recommendation on Approach to Waiver Consideration
The matter of whether or not to waive all or part of the
royalty should be a separate matter from determining the method and
amount of the royalty. That the royalty is due based on the amount
of steam produced is established by statute.
In this regard, it
is staff's recommendation to take Mr. Morris' approach of first
determining what the royalty is, and then looking at the firm's
ability to pay on a year-by-year basis.
In this regard, Mr. Morris has sent a list of questions for
PGV (based on PGV's December 11, 1990 letter) which could to help
determine the degree of necessity for a waiver.
These questions
are:
1.
PGV has indicated in the information submitted on December 11,
1990, that the ultimate term financial structure for the project
has not been finalized and is largely dependent on the outcome of
its royalty waiver request.
Please explain what structures are
being considered and what affect the royalty waiver has on the
considerations.
2.
In what ways will granting a royalty waiver for this project
provide benefits to the state in terms of encouraging the
development of geothermal resources?
3.
What affect, if any, does the royalty waiver have on the
financial viability of their project?
4.
PGV has asked the state to waive 60% of its royalty.
the 60% derived?
5.
What is the proj ect' s
electricity generation?

estimated annual

amount

How was
of gross

6.
What is the proj ect' s estimated annual amount of tailgate
electricity as measured on the high voltage side of the
transformer?

7.
What is the basis for using 33% of the electricity revenues
as the value of the resource for royalty calculations? How does
this percentage compare with other geothermal projects?
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Royalties Calculated Using PGV December 11, 1990 Figures,
Resource Valued at 33% Electricity Revenues
PGV
12/11/90
Waiver Request
WAIVER
YEAR
Full Partial None
1

0

220

550

2

0

220

550

3

0

220

550

4

0

228

570

5

0

237

592

6

0

246

615

7

0

256

639

8

0

266

665

Total

0

1893

4731

9

691

691

691

10

720

720

720

11

749

749

749

12

780

780

780

13

812

812

812

14

847

847

847

15

882

882

882

16

920

920

920

17

959

959

959

18

1001

1001

1001

19

1045

1045

1045

20

1090

1090

1090

10,496 12,389

15,227

Royalty Valuations Using PGV 3/26/91 Figures
PGV
P.of P.
Year Method
1

395

2

391

3

413

4

434

5

455

6

484

7

509

8

537
3618

9

572

10

603

11

637

12

673

13

712

14

753

15

796

16

843

17

893

18

948

19

1005

20

1065
13,118

Netbaek
ROI
Method

Netbaek
Depree.
Method

II

509

0

517

1Lu

Netbaek
variations

li

li

149

496
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Royal ties Calculated Using PGV December 11, 1990 Figures,
Royalty Amount Based on Current Netback Depreciation Method,
Available for Royal ties Based on Expanded Netback Method that
Includes Steamfield Deduction and No Generating Deduction Limit
Expanded Netback Method
Available for
Royalties

Royalty
Amount

Year

Royalties
Waived

1

$ 658,620

2

666,950

226,979

226,979

439,971

3

674,794

461,346

461,346

213,448

4

742,226

690,016

690,016

52,210

5

815,620

912,704

815,620

0

6

891,850

1,129,110

891,850

0

7

897,488

1,338,920

897,488

0

8

053 «104
$6,400,652

541« 805

053 «104
$5,036,403

1,

(12,815)

Royalties
to be paid

$

1,

0

$

1,

$ 658,620

0
$1,364,249

It.'
5/9/91
Calculation of Geothermal Royalties
Recommendation Regarding Waiver

Long

Term

Figures;

In previous memos figures were provided based on either PGV's
December 11, 1990 projections or PGV's March 26, 1991 projections.
In this writing, the figures have been prepared using PGV's March
26, 1991 figures but with smaller capitalization figures. In stead
of using the full amount PGV capitalizes in its March 26 printout,
we have used smaller figures, ~ million for transmission capital
costs, and $60.165 million for generating capital costs, as opposed
to the $8.789 and $86.499 million figures, respectively.
The figures presented here show the current depreciation based
netback method, the current return on investment based netback
method, two variations on these methods using a 1.5 multiplication
factor as opposed to the 1.0 factor in the current methods, and
33% and 27% percentage of proceeds figures.
The five columns are
presented below, with sums calculated at eight years and at thirtyfive years.
In the first years of the project, the methods yielding the
highest royalties are the current versions of the netback method.
The lowest yielding method is the depreciation based alternative
to the netback method which has no tailgate limit on the generating
deduction and uses a mUltiplication factor of 1.5 of the S&P BBB
industrial bond rate. The next lowest are the return on investment
based variation of the netback method, also using no tailgate limit
and a 1.5 mUltiplication factor, and the 27% percentage of profits
method.
In the middle is the 33% percentage of proceeds method.
At the 35 year point the figures look somewhat different. The
current netback methods still yield the highest figures, but they
are relatively closer than they were at the eight year point, at
$112.1 million and $107.8 million, respectively.
The variations
on the netback methods yield royalties of $107 million and 97.2
million, respectively.
The methods that differ sharply from the
netback based methods are the percentage of proceeds methods which
result in royalties of $52.4 million and $42.8 million over the 35
year period for 33% and 27%, respectively.
Clearly there is a major difference in the long term between
the percentage of proceeds resulting royal ties and the netback
based royalty amounts.
Though for the short term eight-year
period, the 33% percentage of proceeds figures appear to be a
compromise among the possibilities presented, the long term picture
for the percentage of proceeds should not be acceptable to the
state of Hawaii under the current PGV projections.
The 33%
percentage of proceeds method yields only $52.4 million compared
to the lowest netback result of $97.2 million. The 27% percentage
of proceeds figure proposed by PGV in their 5/1/91 meeting with
DWRM is even worse at $42.8 million.

iHteE£

staff Recommendation Regarding Method
Al though in the short term the current depreciation based
netback method results in a lesser amount of royalties than the
return on investment based netback method, in the long term it
produces more, and accordingly is the choice recommended by DWRM
staff as the preferred method for evaluating geothermal resources
in the state of Hawaii.
Even if the MMS changes their netback
methodology by altering multiplication factor and/or tailgate
limitation, the depreciation netback variation still outproduces
the return on investment method in the long term, and is therefore
preferable.
staff Recommendation Regarding Waiver
PGV has been very candid in sharing proprietary financial
information with DWRM staff and consultants.
This is both a
blessing, in that it gives DWRM staff access to "real" facts and
projections to work with, but there is also a corresponding burden
of confidentiality in dealing with the information before the
pUblic in determining pUblic policy.
Nowhere will it be more
difficult in dealing with this information before the public than
concerning the matter of a request for waiver of royalties.
Accordingly, it is DWRM staff recommendation that rather than BLNR
dealing with proprietary financial information, BLNR follow the
lead of MMS and consider waivers only after the public annual
financial reports of PGV are available, and base the decision on
whether or not to grant a waiver on the standard accounting
principles based results of PGV's annual operations.
In this way
the waiver can be discussed in terms of financial results that are
fully open to the pUblic and audited by pUblic accountants.
DWRM staff further recommends that if a loss is shown in the
annual report, then the "extended" netback method will be brought
into play.
The royalty will have been calculated by the
depreciation based netback method currently in place with the MMS
(either the one currently in place or the one about to supercede
it) .
The availability of funds to pay for the royalty will be
calculated by the extended netback method (no tailgate limit on
generating deduction, mUltiplication factor of 1.5, and steamfield
costs included). The royalty to be paid in a loss year will be up
to the amount available to pay as calculated under the method just
described. Each month during the year prior to the release of the
financial records, the netback depreciation based amount of
royalties will be accrued to the state. At the end of the year the
determination will be made as to what amount of the royalty due
will actually be invoiced to PGV based on its operating results for
the year.
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Steam Sale Contracts

/

•

Method of Payment

$ per 1000 pounds per hour
of steam delivered
Range of Prices in the Geysers

$ 1.60 - $ 1.80 per 1000 pounds per hour
Annual Revenue from a 60,000 Pound Well

$ 1.60 - $ 840,960
$ 1.70 - $ 893,520
$ 1.80 - $ 946,080
(60,000 pounds x 24 hours x 365 days
x $ 1.60 per 1000 pounds per hour •
$ 840,960 )

Steam valuation for Royalties

Method of Calculation
Allocation of electricity revenues
Range of Percentages Allocated to
Steam Value
350/0 - 50%
Annual Revenue from a 60,000 Pound Well
35% - $ 414,000
42% - $ 497,000
500/0 - $ 591,000
( 25 Mw plant x 90% availability x 24
hours x 365 days x $ .06 per Kwh price
for electricity x 35% allocated to
steam value x 10 % allocated to 60,000
pound well
$ 414,000 )
II
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MEMORANDUM
William W. Paty, Chairperson
~h, n('"~
FROM: Manabu Tagomori, ~i:loh of

TO:

WC1tet

SUBJECT:

Resource Managelttell~

Calculation of Geothermal Royalty

BACKGROUND
DLNR Administrative Rule section 13-183-31 (a) provides that
"The rate of the royalty to be paid to the State for the production
of geothermal resources shall be determined by the board prior to
the bidding for or granting of a mining lease, but the rate shall
not be less than ten percent nor more than twenty percent of the
gross amount or value of the geothermal resources produced under
the lease as measured at the wellhead and sold or utilized by the
lessee."
Section 13-183-31 (b) also states that "For the purpose of
computing royalties, the amount or value of geothermal resources
produced shall be determined as the gross proceeds received by the
mining lessee from the sale or use of geothermal resources produced
from the leased land as measured at the wellhead.
In the event
that geothermal production hereunder is not sold to a third party
but used or furnished to a plant owned or controlled by the lessee,
the gross proceeds of the production for purposes of computing
royalties shall be that which is reasonably equal to the gross
proceeds being paid to other geothermal producers for geothermal
resources of like quality and quantity under similar conditions
after
deducting
any
and
all
treating,
processing,
and
transportation costs incurred."
Ideally, in a situation where steam is sold to a third-party
under an "arms-length sale", gross proceeds are computed as
follows:
Gross Proceeds = (total pounds of steam produced and
measured at the wellhead) X (unit value of steam, $/lb).
However, the current situation in Hawaii is different from
that described above and the calculation of gross proceeds as
provided by section 13-183-31(b) for a no-sales or non arms-length
arrangement should be as follows:
in the event that steam is not
sold to a third party and is used by a plant owned or controlled
by the lessee, the gross steam proceeds, for purposes of computing
royalties, shall be determined by measuring the steam (lb/hr) used
by the lessee's facility and multiplying that amount by the steam
unit value ($/lb) utilized by other similar geothermal steam
producers.
A problem arises, however, that although an equivalent unit
value
of
steam
($/lb)
equal
to
that
paid
to
other
producers/suppliers of steam of like quality and quantity could be
used to calculate gross proceeds, no such "standard" unit value of
steam is available for computing gross proceeds.

.

Puna Geothermal venture's (PGV) geothermal resource mining
lease R-2, section 5, provides that the State shall receive a
"royalty of ten (10%) percent of the gross proceeds received by the
Lessee from the sale or use of geothermal resources produced from
the leased lands and measured at the wellhead without any deduction
for treating, processing and transportation cost, notwithstanding
Rule 3.13 b. of Regulation 8" (now identified as Sect. 13-183-31
(b». It should be noted that contrary to the regulation, mining
leases R-1, R-2, R-3, and R-4 have language which disallows the
deduction of those costs allowed in section 13-183-31(b).
Only
lease R-5 has language contained therein which allows the deduction
of any treating, processing and transportation costs incurred.
Notwithstanding any conflict between the regulation and the
leases, the PGV 25 MW project is a typical case where the lessee
both produces the geothermal resource and utilizes it in its own
power plant to generate electricity.
In this situation, the
electrical energy is sold, and not the geothermal resource (steam).
The resultant gross revenue is a function of the sale of
electricity generated rather than from the sale or use of steam.
Therefore, there is no steam sales transaction by which to measure
the value of the geothermal resource and an alternative method must
be selected in which to calculate the value of the geothermal
resources produced.
NETBACK METHOD
There are several alternative valuation methods that are
currently used, one of which is the federal "netback" method. The
U.S. Department of the Interior, Minerals Management Service is in
a similar position to the State of Hawaii, in that it leases land
for geothermal development and receives royalties on the value of
geothermal resources produced.
In situations like that of PGV,
where the lessee both produces geothermal resources and utilizes
the resources in its own plant to generate electricity, the
Minerals Management Service (MMS) uses a method called the
"netback" method to assess the value of the resource in order to
calculate the royalty.
In the current MMS netback method, calculations are expressed
in terms of cost rates (i.e. $/kWh), however, cost figures alone
(rather than rates) may be used to determine the value of the
resource, without expressing them in terms of kWh of electricity
produced or sold.
In this method, the costs of generating and
transmitting the electricity are subtracted from the gross revenues
received from the sale of electricity to arrive at a value of the
resource.
The factors used in the netback method to calculate the value
of the geothermal resource (steam) are: (1) transmission costs;
(2) generating costs;
(3)
transmission deduction, which is
calculated by adding any wheel ing charges to the transmission
costs, and is limited to 50% of the value of delivered electricity;

(4) tailgate value of electricity which is equal to the total
revenues minus the transmission deduction; (5) generating deduction
which is determined by comparing the actual generating costs
calculated in (2) against 2/3 of the tailgate value (i.e. if the
actual cost of generating the electricity exceeds the 2/3 tailgate
limit, then 2/3 of the tailgate value is used as the generating
deduction); (6) value of the geothermal production (resource) which
is computed by sUbtracting the generating deduction from the total
revenues, to arrive at the value of the geothermal resource.
Generally, the MMS will not accept a resource value that is less
than one-third of the power plant's revenue.
Under the current netback method rUles, if the actual
generation deduction exceeds the tailgate limit, then 2/3 of the
tailgate value of electricity shall be used as the generating
deduction, and not the actual generating costs.
Therefore, in
simple terms, when the generating costs are greater than the 2/3
tailgate limit, the value of the resource will be equal to 1/3 of
the tailgate value of electricity.
The present netback method uses the Standard and Poor's
monthly average BBB industrial bond rate with a mUltiplication
factor of 1.0 to calculate the allowable return on undepreciated
assets for the depreciation method, and to also calculate the
annual return on allowable capital investment for the return on
investment method.
Two methods are used in the netback calculation, either the
return on investment method or the depreciation method.
In the
return on investment method, the current investment rate of return
is applied to the entire allowable capital amount with no
deductions for depreciation. In this method, allowable deductions
include
operation
and
maintenance
costs,
generation
and
transmission costs, and an annual return on allowable capital
investment.
The transmission costs are based on the annual
operating and maintenance expenses (E(t)), plus the annual return
on allowable capital investment, (R(t)).
Generating costs are
equal to the annual operating and maintenance expenses (E(g», plus
the annual return on allowable capital investments (R(g»).
In the depreciation method, allowable deductions include the
costs of operation and maintenance, generation and transmission
costs,
annual depreciation,
and an annual return on the
undepreciated investment. The transmission costs are equal to the
annual operating and maintenance expenses (E(t»), plus the annual
straight-line depreciation of allowable (transmission) capital
investments (D(t)), plus the annual rate of return on the
undepreciated investment balance (I (t)) .
Generating costs are
equal to the annual operating and maintenance expenses (E(g)), plus
the annual straight-line depreciation of allowable (generation)
capital investments (D(g)), plus the annual rate of return on the
undepreciated investment balance (I(g)).

Based on the above, both netback methods can be shown by the
following formulas:
Return on Investment Netback Method
Transmission Cost (Cost (t»:
Cost (t)

= E(t)

+ R(t)

Transmission Deduction (TD):
TD = Cost (t) + (Wheeling charges, if applicable)
(Note: TD cannot exceed 50% of delivered electricity value)
Generating Cost (Cost (g»:
Cost (g)

= E(g)

+ R(g)

Generating Deduction (GD):
GD

= Cost (g), provided that GD cannot exceed 2/3 of tailgate value

Tailgate Value (TV):
TV = Total Revenues - TD
Resource Value (RV):
RV = TV - GD
Depreciation Netback Method
Transmission Cost (C(t»:
Cost (t) = E(t) + D(t) + I(t)
Transmission Deduction (TD):
TD

= Cost(t)

+ (Wheeling charges, if applicable)

(Note: TD cannot exceed 50% of delivered electricity value)
Generating Cost (Cost (g»:
Cost (g)

= E(g)

+ D(g) + I(g)

Generating Deduction (GD):
GD = Cost (g), provided that GD cannot exceed 2/3 of tailgate value

Tailgate Value (TV):
TV = Total Revenues - TO
Resource Value (RV):
RV

=

TV - GO

ANALYSIS
In addition to the netback method described above, three
proposed variations of the current netback method were evaluated.
Also presented is the "proportion of profits" method proposed by
the Geothermal Resource Association. The MMS is currently revising
its rules for calculating the value of steam and the new rules are
expected to be promulgated in Mayor June 1991.
The proposed
revisions to the current MMS netback method and variations thereof,
include increasing the bond rate mUltiplication factor from 1.0 to
1.5 times the S&P average BBB industrial bond rate for the first
month of the annual reporting period for which the deduction is
applicable; and eliminating the 2/3 tailgate value limit on the
generating deduction.
In the examples that follow, all figures are for the year 1992
(the first full year of production) and are based on confidential
financial data submitted by PGV, except for those estimated by
OWRM.
The current MMS netback method is shown using both the
return on investment and the depreciation method, and the proposed
variations of the netback method are presented using only the
depreciation method.
It should be noted that the capital costs
used in these examples are those presented by PGV. As such, they
may contain costs not allowable under MMS rules.
1t

CURRENT NETBACK - RETURN ON INVESTMENT METHOD (using the 2/3
tailgate limit and a 1.0 mUltiplication factor of the Standard and
Poor's average BBB industrial bond rate of 9.0%)
1992 Transmission Costs

Dollars ($)

Operation and Maintenance

170,000

PGV

Annual Return on Allowable Capital
Investment
($8,789,000 X 9.0% X 1.0)
Total

791,010

DWRM

961,010

1992 Generating Costs

operation and Maintenance

3,634,000

PGV

Annual Return of Allowable Capital
Investment
($86,499,000 X 9.0% X 1.0)
Total

7,784,910

DWRM

11,418,910

1992 Total Revenues
Minus
1992 Transmission Deduction
(No wheeling charges are applicable)

16,469,000

Tailgate Value of Electricity

15,507,990

1992 Generating Deduction

10,338,660

(961,010)

PGV
DWRM

DWRM

(Note: Although the generating cost is equal to $11,418,910, the
generating deduction is limited to two-thirds (2/3) of the tailgate
value, $15,507,990 X 2/3 = $10,338,660.)
Value of the Geothermal Resource
1992 Tailgate Value
Minus
1992 Generating Deduction
1992 Resource Value
1992 Royalty Amount
(Based on 10% of the resource value)

$15,507,990
($10,338,660)

PGV
DWRM

$5,169,330
$516,933

However, based on the MMS minimum resource "floor value" of
1/3 of the power plant revenues, the royalty amount would be
$16,469,000 X 1/3 X 10% = $548,967.

CURRENT NETBACK - DEPRECIATION METHOD (Using the 2/3 tailgate
limit, and a 1.0 mUltiplication factor for the Standard and Poor's
average BBB industrial bond rate of 9.0%)
1992 Transmission Costs

Dollars(S)

Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated Balance
($8,663,000 X 9.0% X 1.0)
Total

170,000
251,000
780,000

PGV
PGV
PGV

1,201,000

1992 Generating Costs
Operation and Maintenance
Depreciation (35 years S.L.)
Interest on Undepreciated Balance
($85,264,000 X 9.0% X 1.0)
Total

3,634,000
2,471,000
7,674,000

PGV
PGV
PGV

13,779,000

1992 Total Revenues
16,469,000
Minus
1992 Transmission Deduction
(1,201,000)
(No wheeling charges are applicable)

PGV

Tailgate Value of Electricity

PGV

15,268,000

1992 Generating Deduction
10,178,667
(Based on the 2/3 tailgate value limit,
$15,268,000 X 2/3 = $10,178,667)

PGV

DWRM

Value of the Geothermal Resource
1992 Tailgate Value
Minus
1992 Generating Deduction

$15,268,000
($10,178,667)

1992 Resource Value
1992 Royalty Amount
(Based on 10% of the resource value)

PGV
DWRM

$5,089,333
$508,933

However, based on the minimum MMS resource "floor value", the
royalty amount is equal to $548,967.

PROPOSED NETBACK MODIFICATION NO.
1
DEPRECIATION METHOD
(Variation of the current MMS method that eliminates the 2/3
tailgate limit, increases the bond rate mUltiplication factor from
1.0 to 1.5 times the S&P average BBB Industrial Bond Rate, and
assumes no minimum resource "floor value".)
1992 Transmission Costs
Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated Balance
($8,663,000 X 9.0% X 1.5)
Total

Dollars(S)
170,000
251,000
1,170,000

Salrce

PGV
PGV
PGV

1,591,000

1992 Generating Costs
Operation and Maintenance
Depreciation (35 years S.L.)
Interest on Undepreciated Balance
($85,264,000 X 9.0% X 1.5)
Total

3,634,000
2,471,000
11,511,000

PGV
PGV
PGV

17,616,000

1992 Total Revenues
16,469,000
Minus
1992 Transmission Deduction
(1,591,000)
(No wheeling charges are applicable)

PGV

Tailgate Value of Electricity

14,878,000

PGV

1992 Generating Deduction
(Based on no 2/3 tailgate limit)

17,616,000

PGV

$14,878,000

PGV

($17,616,000)

PGV

PGV

Value of the Geothermal Resource
1992 Tailgate Value
Minus
1992 Generating Deduction
1992 Resource Value
1992 Royalty Amount
(Based on 10% of the resource value)

($2,738,000)
$0

(Note: This proposed method results in a negative resource value
and therefore, no royalty)

PROPOSED NETBACK MODIFICATION NO. 2 - DEPRECIATION METHOD (Using
a multiple of 1.0 X Standard and Poor's
average BBB Industrial Bond Rate, and no minimum resource "floor
value". )

DQ 2/3 tailgate limit,

1992 Transmission Costs
Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated Balance
($8,663,000 X 9.0% X 1.0)
Total
1992 Generating Costs
Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated
Balance
($85,264,000 X 9.0% X 1.0)
Total

Dollars ($)
170,000
251,000
780,000

Sa.Jrce

PGV
PGV
PGV

1,201,000
3,634,000
2,471,000

PGV
PGV

7,674,000

PGV

13,779,000

1992 Total Revenues
Minus
1992 Transmission Deduction
(No wheeling charges are
applicable)
Tailgate Value of Electricity

16,469,000

PGV

(1,201,000)

PGV

15,268,000

PGV

1992 Generating Deduction
(Based on no 2/3 tailgate limit)

13,779,000

PGV

$15,268,000

PGV

($13,779,000)

PGV

Value of the Geothermal Resource
1992 Tailgate Value
Minus
1992 Generating Deduction
1992 Resource Value
1992 Royalty Amount
(Based on 10% of the resource
value and DQ minimum resource
"floor value".)

$1,489,000
$148,900

PROPOSED NETBACK MODIFICATION NO. 3 - DEPRECIATION METHOD (Using
the current 2/3 tailgate limit, a mUltiple of 1.5 X Standard and
Poor's average BBB Industrial Bond Rate, and no minimum resource
"floor value".)
Dollars(S)
170,000
251,000

1992 Transmission Costs
Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated
Balance
($8,663,000 X 9.0% X 1.5)

1,170,000
Total

1992 Generating Costs
Operation and Maintenance
Depreciation (35 year S.L.)
Interest on Undepreciated
Balance
($85,264,000 X 9.0% X 1.5)
Total
1992 Total Revenues
Minus
1992 Transmission Deduction
(No wheeling charges are
applicable)
Tailgate Value of Electricity

sa.rrce
PGV
PGV
PGV

1,591,000
3,634,000
2,471,000

PGV
PGV

11,511,000

PGV

17,616,000
16,469,000

PGV

(1,591,000)

PGV

14,878,000

PGV

1992 Generating Deduction
(9,918,667)
(Based on the 2/3 tailgate value
limit, $14,878,000 X 2/3 = $9,918,667)

DWRM

Value of the Geothermal Resource
1992 Tailgate Value
Minus
1992 Generating Deduction

$14,878,000
($9,918,667)

DWRM

1992 Resource Value
1992 Royalty Amount
(Based on 10% of the resource
value and no minimum resource
"floor value".)

$4,959,333
$495,933

PGV

PROPOSED PROPORTION OF PROFITS METHOD
In this method,
proposed by the Geothermal Resources
Association, transmission operating costs, generating operating
costs, and resource operating costs are subtracted from gross
revenues to calculate operating income. To calculate the value of
the resource, an allocation percentage is applied to the operating
income, and the resource operating costs are added back to that
product to arrive at the value of the resource.
The Proportion of Profits method differs radically from the
netback method in several regards. First, it allows the deduction
of resource operating costs in the calculation of the resource
value. These costs are not allowable deductions under the present
netback method. Second, this method does not include capital costs
of transmission and generation,
return on investment,
or
depreciation and return on undepreciated assets.
Third, this
method first subtracts resource operating costs from revenues and
then adds them back to the resource operating income share to
determine the value of the resource. The resource operating income
share is based on the premise that the resource (steam) contributes
to a proportionate share or percentage of the total assets.
PGV
calculates the percentage allocated to the resource at 26.97% of
the total assets, which is then used to determine the resource
operating income share.
The figures for 1992 based on the proportion of profits method
are as follows:
Total Revenues
Minus
Transmission Operating Costs
Minus
Generating operating Costs
Minus
Resource Operating Costs
Operating Income

Dollars($}
16,469,000
(170,000)

PGV

(3,634,000)

PGV

(732,000)

PGV

11,933,000

Resource Operating Income
Share
3,218,000
(Based on $11,933,000 X 26.97%)
Plus
Resource Operating Costs
732,000
Resource Value
Royalty Amount
(Based on 10% of the resource
value)

Source
PGV

3,950,000
$395,000

PGV
PGV
PGV
PGV

SUMMARY AND COMPARISON OF ROYALTIES
Current Netback Method:

1992 Royalty Amounts

1) Return on Investment Method

$516,933 ..

2) Depreciation Method

$508, 933

~

*

k7$U~~ no t11·,Y1i..,.,.... m r'"e~l.-'Yl:c.. ".{Jf~y v~lM.t:- • •
Proposed Netback Modification No.1
(Depreciation Method)
$0
Proposed Netback Modification No.2
(Depreciation Method)

$148,900

Proposed Netback Modification No.3
(Depreciation Method)

$495,933

Proportion of Profits Method

$395,000

The figures indicated above are for 1992, using PGV
assumptions of the amount of kilowatt hours of electricity
delivered. The royalties will change each year depending upon the
kilowatt hours delivered and the energy rate (i.e. avoided cost)
payable during that period. In the proportion of profits method,
the royal ties will change depending on the percentage of the
resource assets to total assets committed to the project.
RECOMMENDATIONS
Based on the preceding analysis of several methods available
to calculate the value of geothermal resources (steam), staff
recommends adoption of the current Minerals Management Service's
netback depreciation method for computation of royalty payments to
the State.
Should this netback method be selected as the
Department's procedure for calculating royalty payments, provisions
which allow for incorporation of any future changes to the current
MMS netback depreciation method should be considered.
However, any such provision which would require periodic
updating of the State's methodology in order to match the federal
government's version, may warrant further discussion.
Automatic
adoption by the Department of any federal changes to the MMS
netback method should be carefully reviewed because some revisions
may not be beneficial to the State (i.e. proposed modifications to
the netback method which may result in a reduction of royalty
payments).

Regardless of whether or not the current MMS netback method
(with or without any future revisions) is the best valuation method
for the State, selection of an alternate method will require
adoption and incorporation into the Department' s Administrative
Rules, Chapter 13-183, "Rules on Leasing and Drilling of Geothermal
Resources".
Selection of a resource valuation method is vital to the
Department's current evaluation of PGV's request for waiver of
royalty and needs to be resolved as quickly as possible before any
further action can be taken on the waiver request.
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"Valuation of Federal Geothermal Resources - Electrical Generation"
provides for costs as follows:
Transmission Costs
Operating and Maintenance Expenses -- Allowable operating and
maintenance costs include, but are not limited to:
(1) Direct wages paid to employees and supervisors while
engaged in the routine operation, maintenance, and repair of the
transmission line.
(2) Expenditures for supplies and miscellaneous replacement
parts associated with normal operation, repair, and maintenance.
(3)

Rental for transmission line rights-of-way off of the

lease.
(4) Insurance, ad valorem property taxes, and payroll taxes.
state and Federal income taxes, severance taxes, and royalties are
not allowable expenses.
(5)
General and administrative overhead costs (telephone
service, office supplies, salary apportionment, etc.) that are
directly allocable and attributable to the operation of the
transmission line.
Capital Investments -- Capital investments are those costs for
the purchase, delivery, and installation of transmission-line
equipment and material, including administrative and miscellaneous
costs that are directly allocable and attributable to the
construction of the transmission line. The costs of constructing
ancillary tansmission-line operating and maintenance faciltities
can also be included. Capital investments include only those costs
for fixed, depreciable assets that are an integral part of the
transmission line.
The cost of purchasing transmission-line
rights-of-way is not allowed as part of the capital investment
because the acquisition of
real
estate
is
considered a
nondepreciable expenditure. (However, costs of leasing or renting
rights-of-way can be included as part of the annual operating
costs. )
Generating Costs
operating and Maintenance Expenses -- Allowable operating and
maintenance costs are those nondepreciable expenditures directly
related to the routine operation of the powerplant during
generation of saleable electricity.
operating and maintenance
expenditures include, but are not limited to:
(1)
Direct wages paid to employees and supervisors while
engaged in operating and maintaining the power plant.
(2)

Expenditures

for

miscellaneous

replacement

parts

associated with normal repair and maintenance.
(3)
Contract labor, materials, and suppl ies required for
routine repair and maintenance of the plant.
(4) Arm's length rental or leasing expenditures for the plant
site when the plant is located on private surface.
(5)
Chemicals and lubricants used in powerplant equipment,
except those chemicals used in hydrogen sulfide abatement
processes.
(6)

Insurance and taxes,

except state and Federal income

taxes.
(7)
General and administrative overhead costs directly
allocable and attributable to the operation of the powerplant
during generation of saleable electricity.
Capital Investments -- Capital investments are those costs for
fixed depreciable assets that are an integral part of the
powerplant, including costs for the purchase, delivery, and
installation of powerplant equipment and material.
Investment
items are generally located within the confines of the powerplant
site. Allowable capital costs include, but are not limited to:
Earth and foundation work; plant structure; plant systems
(including
flash
tanks,
separators,
turbines,
generators,
condensers, cooling towers, and all associated pipes, fittings,
valves, and electrical control systems); transformers and other
switchyard equipment; support buildings (office, warehouse, shops);
freshwater wells and supply systems used for cooling and (or)
domestic purposes; sidewalks, fences, and plant roads; general
plant facilities; and administrative and miscellaneous costs that
are directly allocable and attributable to the powerplant's
construction.
The
following
are
specifically
disallowed
as
plant
investments: Land and right-of-way purchased by the lessee, field
gathering systems,
effluent injection/disposal systems,
and
hydrogen sulfide (H2S) abatement facilities.
The acquisition of
land is considered a nondepreciable investment and thus is not
allowed in determining deductions. More important, the lessee has
the specific right under Section l(b) of the Geothermal Resources
Lease to use as much of the lease land as necessary for the
construction and operation of any facilities that produce,
transport, or utilize the resource, SUbject to environmental
restrictions.
The lessee also is generally entitled to surface
easements for the production and utilization of the leased resource
when the surface estate is private ...
Expenses for operations such as gathering, effluent injection,
and H2S abatement are considered the responsibility of the lessee
... Regulations ... require the lessee to prevent unnecessary waste

of the resource and to operate the lease and manage the resource
in an environmentally sound manner.
Under the definition of
"waste" ••• the lessee is responsible for constructing and operating
an efficient field gathering system to transport the resource from
the wellhead to the point of utilization.
The MMS considers all
pipelines connecting wellheads and powerplant as a field gathering
system, and all costs of gathering are regarded as productionrelated costs, which are the sole responsibility of the lessee.
In addition, all costs of effluent injection, whether to prevent
excess dissipation of reservoir energy under the definition of
"waste" ... or to mitigate environmental hazards, are considered
field-operation
expenses
to
be
borne
solely
by
the
lessee .•• likewise, the installation of H2S abatement facilities to
meet air quality standards is a responsibility of the lessee to
manage
the
resource
in an
environmentally
sound manner.
Accordingly, plant H2S abatement facilities are not allowable
investment items.

Ro
PGV
P.of P.
Year Method
1

395

2

391

3

413

4

434

5

455

6

484

7

509

8

537
3618

9

572

10

603

11

637

12

673

13

712

14

753

15

796

16

843

17

893

18

948

19

1005

20

1065
13,118

Valuations Us'
Netbaek
ROI
Method
517

Netbaek
Depree.
Method

Netbaek
Variations

II

509

o

li

1.1

149

496

Royal ties Calculated Using GV December 11,
F' ures,
Royalty Amount Based on Current "!~~~~~~~~~~~ Method,
Available for Royalties Based on Expanded e
efJ10d that
Includes Steamfield Deduction and No Generatin
uction Limit
Expanded Netback Method

Year

Royalty
Amount

Available for
Royalties

1

$ 658,620

2

666,950

226,979

226,979

439,971

3

674,794

461,346

461,346

213,448

4

742,226

690,016

52,210

5

815,620

815,620

0

6

891,850

891,850

0

7

897,488

897,488

0

8

1.053,104
$6,400,652

$

(12,815)

Royalties
Waived

1,541.805

$

0

1,053,104
$5,036,403

$ 658,620

0
$1,364,249

.

· .....

Royalties Calculated
Resource Valued
PGV
12/11/90
Waiver Request
WAIVER
YEAR
Full Partial None

11, 1990
Revenues

Brad
Mossman
Pro
Forma

1

0

220

550

2

0

220

550

3

0

220

550

4

0

228

570

5

0

237

592

669

6

0

246

615

702

7

0

256

639

737

8

0

266

665

774

Total

0

1893

4731

5254

9

691

691

691

813

10

720

720

720

853

11

749

749

749

896

12

780

780

780

941

13

812

812

14

847

847

15

882

882

1089

16

920

920

1144

17

959

959

18

988
8471

1037

959

1201

1001

1001

1261

19

1045

1045

1324

20

1090

1090

1390

090

10,496 12,389

15,227

18,191
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PGV
12/11/90

s. Morris

Waiver Request
WAIVER
YEAR
Full Partial None

Netback
Method
Royalty

Brad
Mossman
Pro
Forma

1

0

220

550

659

550

2

0

220

550

667

578

3

0

220

550

675

607

4

0

228

570

742

637

5

0

237

592

816

669

6

0

246

615

892

702

7

0

256

639

897

737

8

0

266

665

1053

774

Total

0

1893

4731

6401

5254

9

691

691

691

813

10

720

720

720

853

11

749

749

749

896

12

780

780

780

941

13

812

812

812

988

14

847

847

847

1037

15

882

882

882

1089

16

920

920

920

1144

17

959

959

959

1201

18

1001

1001

1001

1261

19

1045

1045

1045

1324

20

1090

1090

1090

1390

10,496 12,389

15,227

18,191

PGV
Prop.
of
Profit
Year Method

Netbaek
Return on
Investment
Method
517

Netbaek
Depree.
Method

Netbaek
Method

509

0

II

li

II

149

496

Morris
Expanded
Netbaek
Method

1

395

2

391

227

3

413

461

4

434

690

5

455

816

6

484

892

7

509

897

8

537

1053

3618

5036

9

572

10

603

11

637

12

673

13

712

14

753

15

796

16

843

17

893

18

948

19

1005

20

1065
13,118

J

0

Explanation of Columns
First Column:

Year of the project

Second Column:
Based on December 11, 1990 figures, twenty years
projected royalties with full waiver for first eight years - value
of resource: 33% of electricity revenues
Third Column:
Partial waiver (60%) - value of resource: 33% of
electricity revenues
Fourth Column:
revenues

No waiver - value of resource:

33% of electricity

Fifth Column: Steven Morris' calculation of royalties based on PGV
December 11, 1990 figures and using MMS netback method to calculate
value of resource
Sixth Column: Brad Mossman I s calculation of royalties based on PGV
December 11, 1990 figures and valuing resources at 33% of
electricity revenues
SECOND PAGE
First Column:

Year of the project

Second Column: Royalty calculated by PGV using PGV proportion of
profit method, with PGV March 26, 1991 figures.
Note, all costs
are included, including "resource" costs.
Third Column: First year royalty calculated by DWRM using current
MMS return on investment netback method but using PGV 3/26/91
figures which include certain capitalized costs not allowable by
MMS.
Fourth Column: First year royalty calculated by DWRM using current
MMS depreciation netback method but using PGV 3/26/91 figures which
include certain capitalized costs not allowable by MMS.
Fifth Column:
First year royalty calculated by DWRM using a
variation of the MMS netback method with DQ generating limit and
a 1.5 mUltiple of the S&P BBB industrial bond rate.
Figures are
PGV 3/26/91 figures that include certain capitalized costs not
allowable by MMS.
sixth Column:
First year royalty calculated by DWRM using a
variation of the MMS netback method with no generating limit and
a 1.0 multiple of the S&P industrial bond rate.
Figures are PGV
3/26/91 figures that include certain capitalized costs not
allowable by MMS.
Seventh Column:
First year royalty calculated by DWRM using a
variation of the MMS netback method with a 2/3 tailgate limit
on generating deduction and a 1.5 mUltiple of the S&P BBB

...
industrial bond rate. Figures are PGV 3/26/91 figures that include
certain capitalized costs not allowable by MMS.
Eighth Column:
steven Morris' calculation of net royalty to be
paid to the state of Hawaii under his "expanded" netback method.
He uses PGV December 11, 1990 figures with a 1.0 mUltiple of the
S&P BBB industrial bond rate, and no limit of the generating
deduction. He also allows a deduction for "steamfield" costs which
MMS currently does not allow. The resulting amount left available
to pay a royalty is compared with the royalty calculated under the
standard MMS netback method.
I f funds are available under the
second calculation to pay for the royalty, then those funds are
applied to the royalty, up to the amount available.
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Discussion of Evaluating Waiver Request
section 182-18, Hawaii Revised Statutes, prov1des t at
" .•• where the board determines that it is necessary to encou age
the initial or continued production of geothermal resources the
board shall have the authority to waive royalty payments 0 the
State for any fixed period of time up to be not exceedi
eight
years."
On December 11, 1990, PGV requested a 60% waiver
royalty
over an eight year period. This request would result 'n projected
royalties to the state of $1,893,000 instead 0
PGV's full
projected royalties of $4,731,000.
PGV followed t
s request by
a different request. In a March 27, 1991 meeting etween PGV and
DWRM, PGV requested using a "proportion of pro ts" method for
calculating royalties which would in effect
ovide projected
royalties of $3,618,000 over the initial eight- ar period with BeC
waiver. Over twenty years, these methods would esul t in proj ected
royalties to the State of $12 million for the 60% waiver, 15
million for the full royalty, and 13 millio under the proportion
of profits method.
Presumably the rationale for a requ st of royalty waiver is
based on one or more of these consi erations:
higher than
anticipated start-up costs due to perm' ting delays; normal heavy
loading of costs compared to revenue at start-up; a perceived
desire on the part of the State ,of H aii to encourage geothermal
development for the pUblic good and t erefore a perception that the
State would provide financial ince ives for geothermal companies
beginning or continuing operations in Hawaii.
The question for the State o determine is whether or not a
waiver is necessary as justifie for any of these or other reasons.
PGV's December 11, 1990 letter states " ..• with the royalty
waiver requested herein (6 % for the first eight years), the
project can support its ad tional capital costs of approximately
$3 million. These additi al costs were incurred as the schedule
was extended to allow fo project delays ... The project costs also
reflect the costs of utilizing a zero discharge generation
technology (Best Ava' able Control Technology or BACT) ... This
request for royalty w iver is fully consistent with the inte~ of
the Hawaii Revised tatutes (HRS) section 182-18 and the public
policies and laws f this State to encourage the development of
Hawaii's
altern e
energy
resources,
including
geothermal
resources, in or er to reduce our State's dependence upon imported
fossil fuels (S ate Const., Art. XI, section 1; the provisions of
the State Pla, ing Act, HRS sections 226-10(a), and (b), -18(c),
and -103(f); nd HRS section 269-27.2)."
Two consultants have reviewed the PGV figures and requests of
December 11, 1990 and came up with an 8-year calculations of
royalties and suggestions for viewing the royalty waiver request.

Valuing
Mossman has
royalties to
His analysis
capital from

the resource at 33% of electricity sales, Mr. Brad
come up with a projected total of $5,254,000 in
the state over eight years with no waiver of royalty.
has not considered PGV's ability to pay its cost of
its projected operating income however.

Mr. steven Morris used a combination of approaches that
resulted in two figures - one the royalty based on application of
the netback method, the method used by the federal government in
calculating geothermal royalties, and one the amount available to
pay the royalty based on an "expanded" netback method.
The
expanded netback method allows a greater amount of allowable costs
to be included in the calculation. Mr. Morris suggests comparing
these two figures year by year.
He suggests that the royalty
calculated by the federal netback method should be paid up to
whatever amount is available to pay it, as determined by the
"expanded" netback method.
Using his "expanded" netback method, Mr. Morris projects that
for the first year no royalty would be paid, and reduced royalty
amounts would be paid the second through fourth years.
By the
fifth year funds would be available to pay the full royalty. Under
Mr. Morris' calculation, the full royalties over eight years total
$6,401,000.
The amount that would actually paid over the eight
years would be $5,036,000.
Using the same December 11, 1990 PGV figures, Mr. Mossman, PGV
and Mr. Morris have come up with projections that are within
$523,000 from the low of PGV's estimate without waiver, $4,731,000
to the high of Mr. Mossman's projection based on 33% of electricity
sales, of $5,254,000, also without waiver. Mr. Morris' figure of
$5,036,000 falls in between these two estimates and still contains
a waiver feature.
Over eight years, these differences are quite
small, less than $66,000 per year, when considering the amounts of
the annual cash flows involved in the projected PGV operation.
Mr. Morris makes the point that the focus of whether or not
to grant a waiver should be separate from the calculation of the
royalty .
As steam is produced the royalty becomes due on its
production, but the cost of the operations involved in using the
steam to generate electricity may differ radically from year to
year. It is normal for start-up costs to be high, and it is true
that the permitting process has been very lengthy in the case of
PGV, lengthier than anticipated; however, regulatory agencies
cannot regulate based on reducing risks for developers. In its
rules for calculating geothermal royal ties, MMS specifically states
that:
The lessee must demonstrate an operating loss before a
royalty rate reduction will be considered. Royalty rate
reductions are not intended to subsidize a lessee for
higher than normal start-up costs; to support poor or
inadequate engineering designs, bad business decisions,
or poor operating practices; or to compensate the lessee

for losses incurred as a
Likewise, a royalty rate
~f the apparent purpose
or to mitigate the intent

result of market fluctuations.
reduction cannot be considered
is to maintain a profit margin
of lease terms and regulations.

The expanded netback method does allow the regulating agency
to look at both the royalty that normally would be required using
federal rules, and comparing the royalty with a modified netback
method that allows a higher percentage of allowable costs to be
deducted in the calculation of resource value and allows steamfield
costs to be deducted from the calculation of resource value.
This approach seems reasonable,
allowable costs are acceptable.

if the

assumptions

about

The Mineral Management Service rules
for calculating
geothermal royalties using the netback method are explicit
concerning certain costs that can be included in the netback
calculation and certain costs that cannot.
The costs must be
directly related to transmission or generation, but they cannot
include expenses such as taxes, royalties or property acquisition
costs.
In their March 26, 1991 printout, PGV includes the following
as capital costs: contingency, debt reserves and capitalized cost
of capital. These costs would not be allowable capital costs under
the MMS netback method. PGV includes expenses such as partnership
expenses, permit compliance, and excise taxes.
It is not clear
Wke.h&5 without more details on the nature of the expenses whether
or not these would be allowable expenses under the MMS netback
method, but it is likely at least portions of these would not be
allowable, the portions not directly related to transmission or
generation of electricity.
The MMS netback method does not allow steamfield costs in the
calculation of steam value.
However, there is justification in
allowing steamfield costs in that the steam could not be sold at
all without the developer making the outlays to produce the steam
and lead it to the plant where it can be utilized.
The costs of
contingencies, debt reserves and capitalized cost of capital do not
seem appropriate, however, because these are not directly related
to the cost of producing the electricity - these are business
related amounts that do not relate to actual costs of generating
electricity.
The MMS netback method currently in effect for valuing
geothermal resources for the purpose of calculating royalties for
the federal government is about to be changed. The new rules are
to be promulgated in Mayor June 1991. The key factors that may
change are the limits on transmission and generating deductions and
the rate of return on undepreciated capital. Additional allowable
costs may be added in the new rules.

Returning to Mossman's approach, his assumption of the value
of steam as 33% of the value of electricity sales has merit. This
approach is also used in certain circumstances by the MMS, and is
known as the percentage of proceeds method. In this method there
would be no arguing about types of costs to be included in the
calculation of the value of steam - it would be 33% of the revenues
from the sales of electricity. No other considerations would have
to be made in determining the value of the resource.
The matter of whether or not to waive all or part of the
royalty would be a separate matter. In this regard, returning to
the PGV December 11, 1990 materials, the return on equity over the
eight year period in question varies little whether or not the
royalty waiver requested is granted. The return on equity with the
royalty waiver averages 18.08%; the average return on equity with
partial royalty waiver (60% waiver) is 17.93%; and the average
return on equity with no waiver of royalty is 17.73%.
Finally, Mr. Morris has sent a list of questions for PGV which
could to help determine the degree of necessity for a waiver.
These questions are:

Mr. Manabu Tagomori
March 25, 1991
Page 2

CONFIDENTIAL

Comments and Questions for PGV
1.

PGV has indicated in the information submi t ted on
December 11, 1990, that the ultimate term financial
structure for the project has not been finalized and is
largely dependent on the outcome of its royalty waiver
request.
Please explain what structures are being
considered and what affect the royalty waiver has on the
considerations.

2.

In what ways will granting a royalty waiver for this
project provide benefits to the State in terms of
encouraging the development of geothermal resources?

3.

What affect, if any, does the royalty waiver have on the
financial viability of their project?

4.

PGV has asked the State to waive 60% of its royalty. How
was the 60% derived?

5.

What is the project's estimated annual amount of gross
electricity generation?

6.

What is the project's estimated annual amount of tailgate
electricity as measured on the high voltage side of the
transformer?

7.

What is the basis for using 33% of the electricity
revenues as the value of the resource for royalty
calculations? How does this percentage compare wi th other
geothermal projects?

If you have any questions or comments on the above items or
if you would like to discuss any other issues related to the
projected cashflows prepared'by PGV please give me a call.

Very truly yours,

Steven E. Morris

·"l

•
PGV
12/11/90
Waiver Request
WAIVER
Full Partial None
YEAR

PGV
Prop.
of
Profit
Method

s.

Morris
Expanded
Brad
Netback
Mossman
Method
Amount Pro
Royalty Paid
Forma

1

0

220

550

395

659

0

550

2

0

220

550

391

667

227

578

3

0

220

550

413

675

461

607

4

0

228

570

434

742

690

637

5

0

237

592

455

816

816

669

6

0

246

615

484

892

892

702

7

0

256

639

509

897

897

737

8

0

266

665

537

1053

1053

774

Total

0

1893

4731

3618

6401

5036

5254

9

691

691

691

572

813

10

720

720

720

603

853

11

749

749

749

637

896

12

780

780

780

673

941

13

812

812

812

712

988

14

847

847

847

753

1037

15

882

882

882

796

1089

16

920

920

920

843

1144

17

959

959

959

893

1201

18

1001

1001

1001

948

1261

19

1045

1045

1045

1005

1324

20

1090

1090

1090

1065

1390

13,118

18,191

10,496 12,389

15,227

' ..

...

~qht Year Projections

Two consultants have reviewed the PGV figures and requests of
December 11, 1990 and came up with an 8-year calculations of
royalties and suggestions for viewing the royalty waiver request.
Valuing
Mossman has
royalties to
His analysis
capital from

the resource at 33% of electricity sales, Mr. Brad
come up with a projected total of $5,254,000 in
the state over eight years with no waiver of royalty.
has not considered PGV's ability to pay its cost of
its projected operating income, however.

Mr. steven Morris used a combination of approaches that
resulted in three figures - one the royalty based on application
of the netback (depreciation) method, the method used by the
federal government in calculating geothermal royalties; one the
amount available to pay the royalty based on an "expanded" netback
method; and a third, the difference between the first two figures,
which is the amount of the royalty that will be paid in a
particular year based on the availability of funds to pay it. The
expanded netback method allows a greater amount of allowable costs
to be included in the calculation of availability of funds.
Specifically, Mr. Morris includes "steamfield" costs in his
calculation of how much PGV can afford to pay.
Steamfield costs
are unallowable under the MMS netback method. Mr. Morris compares
the first two figures - the netback calculation of royalty vs. the
calculation of availability of funds - year by year. He suggests
that the royalty calculated by the federal netback method should
be paid up to the amount available to pay. Mr. Morris calls this
method the "expanded" netback method. The expanded netback method
provides both a royalty figure and the amount of the royalty that
will be paid in any particular year.
I

Using his "expanded" netback method, Mr. Morris projects that
for the first year no royalty would be paid because funds will not
be available to pay it, and reduced royalty amounts would be paid
the second through fourth years because funds to pay the full
royalty will not be available. By the fifth year, however, funds
will be available to pay the full royalty.
Under Mr. Morris I
calculation, the full royalties over eight years total $6,401,000.
The amount that would actually paid over the eight years would be
$5,036,000.
Using the same December 11, 1990 PGV figures, Mr. Mossman, PGV
and Mr. Morris have come up with projections that are within
$523,000 from the low of PGV's estimate without waiver, $4,731,000
to the high of Mr. Mossman's projection based on 33% of electricity
sales, of $5,254,000, also without waiver. Mr. Morris' figure of
$5,036,000 falls in between these two estimates and still contains
a waiver feature.
Over eight years, these differences are quite
small, less than $66,000 per year, when considering the amounts of
the annual cash flows involved in the projected PGV operation.

Transmission Costs
operating and Maintenance Expenses -- Allowable operating and
maintenance costs include, but are not limited to:
(1) Direct wages paid to employees and supervisors while
engaged in the routine operation, maintenance, and repair of the
transmission line.
(2) Expenditures for supplies and miscellaneous replacement
parts associated with normal operation, repair, and maintenance.
(3)

Rental for transmission line rights-of-way off of the

lease.
(4) Insurance, ad valorem property taxes, and payroll taxes.
state and Federal income taxes, severance taxes, and royalties are
not allowable expenses.
(5)
General and administrative overhead costs (telephone
service, office supplies, salary apportionment, etc.) that are
directly allocable and attributable to the operation of the
transmission line.
Capital Investments -- Capital investments are those costs for
the purchase, delivery, and installation of transmission-line
equipment and material, including administrative and miscellaneous
costs that are directly allocable and attributable to the
construction of the transmission line. The costs of constructing
ancillary tansmission-line operating and maintenance faciltities
can also be included. Capital investments include only those costs
for fixed, depreciable assets that are an integral part of the
transmission. line.
The cost of purchasing transmission-line
rights-of-way is not allowed as part of the capital investment
because the acquisition of real
estate
is considered a
nondepreciable expenditure. (However, costs of leasing or renting
rights-of-way can be included as part of the annual operating
costs. )
Generating Costs
operating and Maintenance Expenses -- Allowable operating and
maintenance costs are those nondepreciable expenditures directly
related to the routine operation of the powerplant during
generation of saleable electricity.
Operating and maintenance
expenditures include, but are not limited to:
(1)
Direct wages paid to employees and supervisors while
engaged in operating and maintaining the power plant.
(2)
Expenditures for miscellaneous replacement
associated with normal repair and maintenance.

parts

•

(3)
Contract labor, materials, and suppl ies required for
routine repair and maintenance of the plant.
(4) Arm's length rental or leasing expenditures for the plant
site when the plant is located on private surface.
(5)
Chemicals and lubricants used in powerplant equipment,
except those chemicals used in hydrogen sulfide abatement
processes.
(6)

Insurance and taxes,

except state and Federal income

taxes.
(7)
General and administrative overhead costs directly
allocable and attributable to the operation of the powerplant
during generation of saleable electricity.
Capital Investments -- Capital investments are those costs for
fixed depreciable assets that are an integral part of the
powerplant, including costs for the purchase, delivery, and
installation of powerplant equipment and material.
Investment
items are generally located within the confines of the powerplant
site. Allowable capital costs include, but are not limited to:
Earth and foundation work; plant structure; plant systems
(including
flash
tanks,
separators,
turbines,
generators,
condensers, cooling towers, and all associated pipes, fittings,
valves, and electrical control systems); transformers and other
switchyard equipment; support buildings (office, warehouse, shops);
freshwater wells and supply systems used for cooling and (or)
domestic purposes; sidewalks, fences, and plant roads; general
plant facilities; and administrative and miscellaneous costs that
are directly allocable and attributable to the powerplant's
construction.
The
following
are
specifically
disallowed
as
plant
investments: Land and right-of-way purchased by the lessee, field
gathering systems,
effluent injection/disposal systems,
and
hydrogen sulfide (H2S) abatement facilities.
The acquisition of
land is considered a nondepreciable investment and thus is not
allowed in determining deductions. More important, the lessee has
the specific right under Section l(b) of the Geothermal Resources
Lease to use as much of the lease land as necessary for the
construction and operation of any facilities that produce,
transport, or utilize the resource, sUbject to environmental
restrictions.
The lessee also is generally entitled to surface
easements for the production and utilization of the leased resource
when the surface estate is private ...
Expenses for operations such as gathering, effluent injection,
and H2S abatement are considered the responsibility of the lessee
•.. Regulations ..• require the lessee to prevent unnecessary waste
of the resource and to operate the lease and manage the resource
in an environmentally sound manner.
Under the definition of

"waste" ... the lessee is responsible for constructing and operating
an efficient field gathering system to transport the resource from
the wellhead to the point of utilization.
The MMS considers all
pipelines connecting wellheads and powerplant as a field gathering
system, and all costs of gathering are regarded as productionrelated costs, which are the sole responsibility of the lessee.
In addition, all costs of effluent injection, whether to prevent
excess dissipation of reservoir energy under the definition of
"waste" .•• or to mitigate environmental hazards, are considered
field-operation
expenses
to
be
borne
solely
by
the
lessee ••• likewise, the installation of H2S abatement facilities to
meet air quality standards is a responsibility of the lessee to
manage
the
resource
in
an
environmentally
sound manner.
Accordingly, plant H2S abatement facilities are not allowable
investment items.
PGV Costs
In their March 26, 1991 printout, PGV includes the following
as capital costs: contingency, debt reserves and capitalized cost
of capital. These costs would not be allowable capital costs under
the MMS netback method. PGV includes expenses such as partnership
expenses, permit compliance, and excise taxes.
It is not clear
whether without more details on the nature of the expenses whether
or not these would be allowable expenses under the MMS netback
method, but it is likely at least portions of these would not be
allowable, the portions not directly related to transmission or
generation of electricity.
The MMS netback method does not allow steamfield costs in the
calculation of steam value.
However, there is justification in
allowing steamfield costs in that the steam would not have value
at all without the developer making the outlays to produce the
steam and lead it to the plant where it can be utilized. The costs
of contingencies, debt reserves and capitalized cost of capital do
not seem appropriate, however, because these are not directly
related to the cost of producing the electricity - these are
business related amounts that do not relate to actual costs of
generating electricity, but relate more to inherent business risk.
The MMS netback method currently in effect for valuing
geothermal resources for the purpose of calculating royalties for
the federal government is about to be changed. The new rules are
to be promulgated in Mayor June 1991.
The key factors that may
change are the limits on transmission and generating deductions and
the rate of return on undepreciated capital.
Percentage of Proceeds Method
Returning to Mossman's approach, his assumption of the value
of steam as 33% of the value of electricity sales has merit. This
approach is also used in certain circumstances by the MMS, and is

known as the percentage of proceeds method. In this method there
would be no arguing about types of costs to be included in the
calculation of the value of steam.
According to MMS staff, MMS
looks at each application separately, and must negotiate all the
items in the agreement, including various costs items as to their
allowability. with the percentage of proceeds method the value of
the steam would be 33% of the revenues from the sales of
electricity.
No other considerations' would have to be made in
determining the value of the resource. This is also the valuation
approach taken in PGV's December II, 1990 request.
However, in
their May I, 1991 meeting with DWRM, PGV is now proposing a 27%
percentage of proceeds approach as one acceptable valuation method.
staff Recommendation on Approach to Waiver Consideration
The matter of whether or not to waive all or part of the
royalty should be a ,separate matter from determining the method and
amount of the royalty. That the royalty is due based on the amount
of steam produced is established by statute.
In this regard, it
is staff's recommendation to take Mr. Morris' approach of first
determining what the royalty is, and then looking at the firm's
ability to pay on a year-by-year basis.
In this regard, Mr. Morris has sent a list of questions for
PGV (based on PGV's December II, 1990 letter) which could to help
determine the degree of necessity for a waiver.
These questions
are:
1.
PGV has indicated in the information submitted on December II,
1990, that the ultimate term financial structure for the project
has not been finalized and is largely dependent on the. outcome ot
its royalty waiver request.
Please explain what structures are
being considered and what affect the royalty waiver has on the
considerations.
2.
In what ways will granting a royalty waiver for this project
provide benefits to the state in terms of encouraging the
development of geothermal resources?
3.
What affect, if any, does the royalty waiver have on the
financial viability of their project?
4.
PGV has asked the state to waive 60% of its royalty.
the 60% derived?
5.
What is the proj ect' s
electricity generation?

estimated annual

How was

amount of gross

6.
What is the project's estimated annual amount of tailgate
electricity as measured on the high voltage side of the
transformer?

7.
What is the basis for using 33% of the electricity revenues
as the value of the resource for royalty calculations? How does
this percentage compare with other geothermal projects?

Royalties Calculated Using PGV December 11, 1990 Figures,
Resource Valued at 33% Electricity Revenues
PGV
12/11/90
Waiver Request
WAIVER
YEAR
Full Partial None
1

0

220

550

2

0

220

550

3

0

220

550

4

0

228

570

5

0

237

592

6

0

246

615

7

0

256

639

8

0

266

665

Total

0

1893

4731

9

691

691

691

10

720

720

720

11

749

749

749

12

780

780

780

13

812

812

812

14

847

847

847

15

882

882

882

16

920

920

920

17

959

959

959

18

1001

1001

1001

19

1045

1045

1045

20

1090

1090

1090

10,496 12,389

15,227
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.

Royalty Valuations Using PGV 3/26/91 Figures
PGV
P.o! P.
Year Method
1

395

2

391

3

413

4

434

5

455

6

484

7

509

8

537
3618

9

572

10

603

11

637

12

673

13

712

14

753

15

796

16

843

17

893

18

948

19

1005

20

1065
13,118

Netbaek
ROI
Method
517

Netbaek
Depree.
Method

Netbaek
Variations

II

509

o

1£

II

149

496

I

11 : 1

,;'

l;·erS-$

..
Royalties Calculated Using PGV December 11, 1990 Figures,
Royalty Amount Based on Current Netback Depreciation Method,
Available for Royalties Based on Expanded Netback Method that
Includes Steamfield Deduction and No Generating Deduction Limit
Expanded Netback Method

Year

Royalty
Amount

Available for
Royalties
$

0

Royalties
waived

1

$ 658,620

2

666,950

226,979

226,979

439,971

3

674,794

461,346

461,346

213,448

4

742,226

690,016

690,016

52,210

5

815,620

912,704

815,620

0

6

891,850

1,129,110

891,850

0

7

897,488

1,338,920

897,488

0

8

1,053,104
$6,400,652

1,541,805

1,053,104
$5,036,403

$

(12,815)

Royalties
to be paid

$ 658,620

0
$1,364,249
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