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1. The various and ohemioal properties whioh
geothermal effluents and may effeots

to natural environments have been desoribed by Ellis , and there is
other reoent l i te ra ture on effeots. In the first diploma

of the Auckland University Geothermal Inst i tute,
were given on airborne and waterborne wastes. This paper w i l l there-
fore not refer in deta i l t o speoifio geothermal effluents, but
rather deal with some environmental of geothermal ex-
ploitation and environmental issues i n relat ion t o partioular areas
of New Zealand.

2. The following are some general features of geothermal

2.1 Quantities of potential pollutants i n geothermal effluents

ation which have environmental implioatione.

nay vary greatly from fie ld to field. The of natural
ems t o assimilate pollutants and the risk of they may oause
ere also very variable. So different of environmental problems
are l ike ly to ar ise for development.

In power generation or nuolear mining, pro-
cessing and generation usually occur at separate but geo-
thermal generation the Fuel oyole is restr loted t o the s i t e , in
prinoiple on the environment.

(around oompared t o foss i l o r nuolear stations, and water
dominated fields may present thermal pollution I n t h i s
regard, disposal of oondensate i n steam dominated f ie lds is
l e s s difficult.

Geothermal power stations have low thermal

Oeothermal effluent may have direot toxio effeots on plants
and animals, and the plant nutrients it oontains stimulate pro-

of algae and rooted plants i n water bodies
of nuisanoe Other inolude the inoremental
effeot a discharge may have i n reduoing the assimilative
of a partioular environment lake or r iver) , and the
oal of pollutants whioh depends on the ohamioal form 

whioh they are released o r deposited.

oharaoterisation of i ts ohemistry generally require prolonged
Thus large quantities of s t e m and are often produoed

at the dr i l l ing and test ing stage when reinjeotion oapability or
other means of waste disposal are oommonly not available.

waste disposal usually t o a large extent on the
of the s i t e area t o pollution. Information on the likely ex-

tent of must oome from eoologioal and other investigations..
take than a year t o where they oonoern seasonal

biologioal o r olimatio ohanges, and must be ini t ia ted at an
early i s required also f o r environmental

linked t o the development o f engineering prinoiple,

Assessment of the potential of a borefield and

The design of oomponents of geothermal plant with

Solution of pollution is

.



these oould generally be eliminated by
use of known But i n praotise many promising
for effluent o r treatment have yet be proved on an
quate for example, reinjeotion field. The
geothermal industry still at an early stage i n the application
of many known methods.

poses may vary i n the i r environmental oonsequenoes. Confliot of
interests withdrawal of f lu id fo r power production
has oaused of hot-spring of value t o tourism.

Tourism is a strong for first oonsideration where
established o r i n areas of beauty. It be the
best able t o make good use of geothermal

Oeothermal exploitation oan have a direot people,
and either nuisanoe smells or visual effeots be
ered i n particular oases to have greater disruptive than
effluent pollution.

publio of development
better than for most other energy produoing

being generally regarded as It
for safety as is nuolear generation.

Simultaneous of a geothermal for different

2.2 In t h e same context, some partioular features of
f i e lds i n New Zealand

of the is looated i n the Taupo
Voloanio Zone, a relatively small but environmentally sensitive
part of the

Geothermal fields i n th i s appear t o be water dominated.
f ie ld i n is t o be Zealand's f i r s t

field.

3. Main environmental issues oan be ooneidered relat ion to
partioular areas, as follows.

3.1 The Haikato River.

The of possibly exploitable f ie lds i n New Zealand
appear to be within the River drainage basin. Almost all
thermal inputs to the river ooaur i n the upper 100 They profound-

entrations of various metals well above levels usual for fresh water
and the loading of plant nutrients On the basis of mass
flows of ohloride, probably a approx-
imation oaloulations indioate a to ta l flow of 6 t o 9 m of geother-
m a l f luid from natural souroes, by through the river
bed as well as by tributaries draining geother fields. In addition,
Wairakei power station about 4000 of hot effluent,
and river temperature by direot for oondensor

influenoe water ohemistry along the entire river, elevating conc-3

aooling.

A reoent report on the Waikato the ohemioal
and biologioal ohanges whioh take in the geothermal bet-
ween Taupo and largely determine the biologioal oharaoter of
the lower below Cambridge. Although the lower r iver
larger inoremento of the nutrients nitrogen and phosphorus, this does
not lead t o in beoause t ime of
the water thero about two The report also that



.

the river only a very limited potential for assimilating
hout nighttime oonoentrations t o drop be-

of potentially toxio e oontributed
f rom souroes do not appear at present to

undesirable with the of

low 5 the from to

The not of Hew Zealand rivers beoause of
length and extended water residence time. Its the

most intensively deweloped in the
the oatohaent is one of the most populous and a large
proportion of the total and industrial produotion. It

prerently under stream,
i n need of

Clearly a oentral f r o m environmental and
viewpoints is t o maintain water quality a t least at the
ent level. Development of industry with
fields in the at a or

produoe various types of effluent, and development for
power w i l l of produoe waste water and

of those effluents a major teohnioal
ion would be an that not leakage
t o

ent ra r i ty of mortality aquatio biota whioh
indioate i n potentially toxio
argues that the river assimilator the

and other On the other hand, oondit-
in and probable to additional p i

indioate that for further assimilation ore
known about river biology and

and the opportunity provided to determine
possible on aquatio biota of prolonged exposure to
mal tha t of a power station, is rare and per-
haps unique. There are that populations are under

and levels of have been in
trout

In short, the river strongly influenoed throughout
length
Dtation ohemioal oharaoter, and geothermal

to nutrient loadings. Further geothermal
input undesirable.

Hear the stream whioh drains t o the river from a
hat area, of sheep and oatt le and death are

to stream water. or t h i s
im oorreot, It would be t o whether

tend to i n of stook In
the of t o geothermal

to under fur ther stress, and

at or fields ,

The good water quality of the river and the appar-

geothermal input i n upper Wairakei power

3.2 area.

environmental are raised by possible
development the area of the

laker. of hot phenomena-and of land-
major

on tho and tho



bring well-known tourir t the shallow
reservoir under hot water t o many

awareness has that expanded or even oontinued
use of the resouroe for heating w i l l
at is

in aquifer disturb the
whioh the i r In a similar way,

of nearby f ie ld for ray be expeoted t o
of with established tourir t l e r r

however,

Another of the main issues w i l l be tho effeots upon the
about symptoms of in Lake
publio interest in the of nutrient ea-

Lakes and are presently influenoed by
ohemioal inputs from The of these
inputs is not olear, but flowing into Rotorua,
the nutrient nitrogen, as

entering Rotoiti the Tikitere region and
froa the lake bottom. appears to l i m i t phytoplankton in
Rotorua during growth Heat flow rate through the bot-
tom of Rotoiti has bean estimated The w i l l

bo sensitive to ohanges whioh oould be brought about by geothermal
exploitation. In nutrient addition would have
deleterious Withdrawal of f luid and Taheke res-
ervoirs be t o modify, the fluid
and heat t o both faker.

In thio area, w i l l affeot the
of industrial plant. while Wairakei

of teohnioal pioneering history and the of
well-head plumes, w i l l hardly be repeated for

of reduotion of noise and
likely to be

Confliot between the of tourism and of heat
a t Rotorua be solved by of the i n

other words by oontinually assessing the reservoir and
withdrawals f r o m it. The f ie ld has of

been managed for some time t o power output, but management
t o sat isfy and possibly eaoh a t some

level, is a different oonoept. Users who withdraw energy or
who t o maintain geothermal are i n
for a limited resouroe. There are obvious analogies with
of water bodies, or perhapr more with ex-
ploited t o maxima yield.

The idea of management ham important environmental
On one hand and are am

and valid usee of field. On the other,
aneoua withdrawal of energy not

are possible.

3.3 f i e ld on the lower River
tonnes per hour of for pulp and paper and

t o t/h of geothermal effluent direot t o river.
exploitation of this f ield oould rapidly the

ra t io of effluent t o river t o
a power would probably

effluent But tha lower 22 of
the river polluted pulp whioh

t o
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made t o improve pulp waste treatment and water qua l i ty .

This s i t u a t i o n poses a ahal lenge perhaps t o
t h e p r i n o i p l e of environmental conservat ion than beoause of
reason of u t i l i t y at present. of r i v e r water downstream are
few, and t h e on ly obvious evidence of p o l l u t i o n is its blaok
There are many examples where i n s i m i l a r

t rea tment has been and r i v e r s have i n e f f e o t been
w r i t t e n o f f as i n d u s t r i a l sewers. Such s i t u a t i o n s present an
in whloh eoonomio reasons have t o be balanoed aga ins t more

ones.

3.4 The Ngawha f i e l d Northland d i f f e r s geology
and ohemistry from t h e o t h e r f i e lds . more of t h e
oha rao te r and of e f f luen t , t oge the r wi th f o r
r e i a j e o t i o n , i ts environmental lmpaot may b e estimated.
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