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ADJbhSf A~~~C1S UF G~OTHERMAL )~V~L IPMENT ON AGRICULTURE
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he l arid i', the ~::af1nho L:;E"c1the,rma.l F~esour-("l":'O Subzone l<a,s'5 bt':.'c7.'n CU] tl,v'-:l,-rc?d
f"'" n':;ntL'r-ips,. -:'i,r,=t by cl, If.l,lr']e po pi, ~atior1 of l-IaI-'JC:\,ii-3.f1s f o r:

C1lh<"'lstenr::e =t'ld in the If.\st LPntu'-y, if' OCDnc)micallv impor-t;:\nt c:r-CJP_"
of c:attl~ af'~ su~ar uf'til th~ mid 960s ~nd sincE ther \ fo~ or-chard a1d

lc ric ,ltuTe. I=O~ deCo.ides, c:in E';~te'lsi If? r'a ... Lr-oad =>'stern Li.n '.. -?<i ":1--_
r_, :5 at-- .£t.nd~.. of l<apoh:J 1:.( t _~ ~··ed.a.u. mi Lt , -rhp .i n c i p i.erit; (Japr;.\./-

i'iOI_lstr-V dev."looed p r i rnar i Lv in -I.-,he I<:GRS.

'Aqr-~c~ltural L_.n of nportanC? tr t~~ S+ate cf rl~~~_l

01 lie State L'gi~,l::\tL,\re, >",'en_ir'ed j:'ap2ya lar,C"'s c;._

ar~ USE w~ich fnust b? p J~ected The spaC'l .1 qualit_E: tba+
o '.:cp,ho tile :-ilhes 'La'.,ty '""_'"J2ya ~-ec, the __ t

, hi=' "-Pf\Oir t
C" or t- ae. t.~~d

sOP- _al
fT r:, ' r dCI,

r/c-od -n i x t.ure of 't'~ne sOLI p;::,.rtlcJes ard ro c kv 'J.nder-laymert \"1 'h
exc-ellert d··a~nage capc:ic:ty.

2. Consist.ent anel well dist...-j,tlU .ed liioder-at.e n a t.u r e I r-f.l,in-f.-=,·tl;
3~ High leve's of 5urlight (temperatu~e),

4. Excellent i,frsstr-uc-tur-e 0f cird~r- cDver'ed r-oads,
5a Mos"tly gently ~lopiflg gr-o~~rld wh8re ~Lli' of-f and porlding ar-e li"mite(j~

p\nel ;
6 hela,t.i v e ' y . r'e;,(p'~fl~.i 'e laflr:! t.1·'2t c ari '::l ~ p',I.I"·c"c;isec1 o r' l~ased

w~th the re ' enLES produce~ ~y :h~ crop.
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r-u t Lv a', Or) of +-'11=- aTeF.\. E"/tn

::If in'J L spd. "I l'e "Jlder la,Ids at
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\-.)1 11 d~ ecorlrJrrli<:" I' y signi of .i c an r
'12' -ararr.i.2 nut, c i, JU" <: d pi e of'
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r r 1pS h<3."L been -st.ud i.ed and del'lOn<·-t",:.> oed e!sewhe'·"e.

ii~77 "E11f"L'~e, ) Con':inuous H2S t=".\mj,(Jat..i..on on Sr-OJ
L. • C;; Fii VE"~"'-5 i d r E; t.'3,t. ?It-! i dc? ?h r- Po 1utiOf' ~~'e~.e':in:1-,

dir-ect sho· t ter-m phytoto! ie effects af ~2P I

not thF 2c_omranying CO'VEr-S~,_f1 ':0 802 an~ s.i]
fumigat=d bv H?S showed J,njur'i~s in di~f0rinn

')(lC),f1SC1n <3. '"1 d l<:3. _. S
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C !'""·11 mDistur·E.'-· dri~~r much mo·"·l ~usr·"':'r)+·it"lf".?

d , I-':'S rOllce'lt' <: t:.OI -- hic]I··ler· I€,= '=1,-5 mor e s\(sce l1.. '~I' IE:
" c f"f"t7'd (of q owit-- r·"':\pi.d qrow'rg fTn e ·:::;u<:.:;-.:>r:t ..... c.Ie
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c .~t S 3':20 h. r a 1

t::n~t'y ComfTlic's_o
(.:::. !~s=:. j '..JrlS 1n Loc <31

l~ul<3_ive Bio'ogira'
1'7',1 Sta-f-f :;:E:.t=lC t

'-cnjc: 101 l.evi=l
t~tion. Veg~ti3tic'l

In'p?cJ:s c.c t'
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ef fe l , . t:3 C,

10<::;5e<:o ~:.:> E

~)eLi2S 3pecifi~ to a long list of Califor'lia's n~tiv~ trE?-. T~e

eY1issio jC: ....!pre low in H::~5, '!ut. t he .~= c+ e c t. r5 wprt=: dt\t. p r (1-, v"
t o ':~eoi:'lE'!rmal J y Jp.net-atecl aci.d rain .:.'l.l"lci pa.l~ti.c'.I.1<':H-l,/ BOt-on s.<3.J ts j 1

the st.eam mi.st.s. Boron concentrations of emissions have bpFn
increasing over time and been faDn'] to te i .. thp immediate vicinity
lA'e 1 1 <3.5 t ransj:'or::ed C}V'"?t- Cn r

,..:: , • I 'f't-ab 1 e d ist ::\Iices" This st.urly :::, 1so
110+'p cS ':~s may c ""use ch~<.nges 'JI ~::;t=lec' es composi tion in t he '1<3turc;'
\/pv-'tati..an dt'P t o 'ne\'en _;;+.ressPC' )l r'if'fpt-ent spec:'es.

- i dings a.>50 rro te t Ll d t c lny J=?t" l"W' 0+ H2S to mov-t= . h"tr)t.o" i" Sf::-
I~':; O:I(ITS ~_ri les~ than j2 liD_l'·..S <'~f)C this becads<:? o f '';''mlted d i.Li .... ]
21 cis, e"-sion CB" produce 10 e co c~ .. trated effec'_5 ~h2" pre 'ic_s:
tric dc;'lL.

r'\ir npw in-_rl1~+irl) on the r:, i/er"s~or -ritE o f H;S
~eartion tim? ~-f 12-~8 ~o (1"_ in5tep~ c f 42 ~ours

fTlf),c;t~ big" .... a~nta' windwa.r-l ::,r'"' S' of tre GRS, 5J?
O'Jt a.s suI furie :lLid m'.... c h c r,)';;"" anrl rnuc h mo r e
fLJrme'ly a.ssu. e~

:) S~2 ; nd _ - _ :-
° 'rid 2' the l_ 11 r

wo,.lrj pr?=i;-,':'_'l. ~

cnncEntrated t~3""

SUC'l c:\c_.d ra i.n ~ffect.s have tlP'pn b road Lv n o t.ed rind u.ncler l.es>
::once.. tl~at.ed <:;l.t_\·:\'_ion~5 t han ..:>'\n be e;.:per:ted t.o a.ccr-ue in the -3.r2as i)'~

~~~\otrH_rrn{"J deYF,olonfTll-?nt, ha.Y,=' 'Iead to ~"'jt-onic 3.cidi:ica.tion and
r~sultjnq disruption of natJraJ soj.l chsmistry resulting in deat.r cf
IIIC:\l"'lY plant. sp£·'cies. ~lJhilE.. i.r- c\ fa I" rn set.·':ing" soil ,:~.cid.ifi.c;"lt.:i.on '::c:\r' ")~~

r r; Intp!~","'j bl incrpased l Lm i.n q , produc ,i iity ill -s t i 11 be n,egati\ ely
·tect~("I. F'a~tic:u_r~rly, with the a.detition of B:J .... on, ,('-,-omJ2\.nir~rj I.)y f3J2

in HalAlaii's ge'')t,..~rmal (~miSSlc'nC ,I the 'very dE::l'c,:':l.t.f.- ,::Ind dif·fic'..\'i tC'
~) li3nce CalciL'1"l-'Tlc,g'les~Lrn-...·,rr i corn ':ev ''<Ii 1] ]r.lwpr (- -rp /ie'd.::i a.n I

, l r'ea::,"" cos t s ,

( n )Ie ·'r t ~ .. i (".,,- " k::i'l liE a .. 1 .11';::, at'e .~ ... c i' ""U I D "T' 1i. ~

IT' it·t '3 k:. 'a.'_,oa. ~-j'o Goct"I?~n.:.'lJ f', 'zrnt' ':on .es t:. C-",,-
I- -~ng) to b ... i .sf' mg/:g of luicJ, ~ Od I"'a'f _t.a: et=lu"'t\=;'G ~~::ctt,~u.- _c

:. 5 table 5-'<:) for- I:.,eysers, 2.n':! SIJ a.rE.~ en viranm"2 '1ta1
1y ccmpa.-a.ble.

'..jilWpyer tl,e m)!::>+- <:.-e~~")t'.S effec .... of l;eo'_""r.:>t-'l1a.1 err, sc:; ')ns is 'i e~~ tl
b~ the direc~ ph,totoxic ~f~~ct~ IJf dl?li~ate sulrLrje acij r~ii

~ .. ·ti n ,} cle jcate ·r.lLJw·=r~, fo'l iagE., ':::"1 d I''"'uit j"'i's:':inpd +e t t'-,e t-18m:'st
fy r"c y 1'-"" markc~i_ Spotted ere . ds .3.l'l thur iums. r_a::Ja; ';:1.S a.lld c t·v:
J.l ~r tIl COls,.lrnec' r-xoducts ,::\rp. Inm.:::,,~k tOl')le: p(-2r~'laps foY" many m,n c

f( 11 'ol/",Ilnq eVE'ry inr ide,- t of cppr\ u.na.LJ{;1. ted 'len til-H]. F 1a,!e"- d r-op ar C
t <, ~Ut: '''li5cDlorat.J on r the tomc:\.h,J macadamia '1ut. ane! cof f~':2

.tr1C' sj riJ=?S in ~::El'U. a.nd ~::ona has b'?en dirertly tjed to i-.he sanH':'

['fTlj ~:,~;;i{)n cClmponE~nt~5 21.5 wot..!.l d be f.?'·~ PF~C ted in t.he c:lClwnlA.linc! p 1 u.rnE·? 0 f Elny
~ell field. ~hl? Kana tomato industry has beef) fereE.d to ~o ~[

rt "L.llitcuses pt ima.rily due to -Iolr3.n _c "2mis·5j::ms. 'L~wa.i~ r~gri,-u'tlw.:,,·,l

~_< '.sties Service Repc"..t~ ir lQS9 fer Avocados, Cof 'ee ard Mara~ami2

1 1 i :;.t ( j"I Cl n I- ~ p r"....- 1 )
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r:« f V':2Y t.=; t r' ~~C:;;..

"'I f,c Lv f o r n i.e , water conta,mirh3+;0-, [1'/ geo_ie~rnal ~luids has heen I-,' a-ne-d
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,:;. ti_s3ue abso"-bt on a .. d r"l 3,tpd t o x i c e'f'fect5 of folia!"
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'_;I_'C[ l':..',-,,:\f _-use cy"rj:d"l,ma,ge _)'E~
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Botanical Survey Areas
and Ecosystem Types in

ohia-a(2)

ohio-aO

ohio-aO

ohia-a(2)

Emergency exit road

Approximate loca tion of
Adenoohor'Js perians s ig ht i n9
by USrWS Forest Ird Survey

Locat ion of Cyanea tr itomantha
(out si de of des l9na teO subzone)

Locat ions of l ar ge concentrat ions
of 80bea t imonio ides . Scattered
treesoccur el sewhere i n oh ia
a(2) forests .

Tetraolasandra hawaliens ls is
very IIldespread throughout the
subzone and surround ing areas
usually occurlng as scattered
lnd lvldUils or small groups of
trees .

Ma intenance/serv ice roads

Access roads

Power plants (5 - 8 acres)

Drilling sites (Z - 3 acres)

Planned exploration/dev. area

' ohi ' a forest with exot ic
subcanopy and shrub layers

l ava f l ows wi th pioneer
vege ta tion

' ohi' a -uluhe woodla nd

wet ' ohi ' a for es t wi t h
na t I ve sped es

wet ' ohl ' a forest ..ith nat ive
spec ies and exot ic shrubs

' ohi ' a-k ukui forest .. i th mixed
nat i ve and exot i c shrubs

Pu' o 0 '0 flows

Geot hennaI Resources
Subzone study area

sur vey route ( t hi s s t udy)

Char & Lamou r eux (198S)
transect route

80"'0.:
CHAR I LAMOUREUX, 18851»

Lava

ohia-b

ohia-a (3 )

ohia - a (Z)

ohia- ul uhe

ohia -a (ll

LEGEND

111111111

•



51.

(j)

.:
I_ _ .Ji

IK./

..-----.. 0
Od

re« . C ~I AC .

-

L ' C ' A yv " rd

o

I

0 '1<

p L A T

u

A

p

,
"

E.

R om an Catholic Ch urch

w

o

" --- " -"--~~=?l'I-

E

\

\ ""'" Po
e C '

....-------- ..........".........,.........-..,.,lh:>.,." ,,,., .................__.... OCZU""'-....r__....__...=_..F055......_..--...,.... .... ... ....... ~-_.:.~

85/~

I

.5

0_...,,.,-.1 .". """"C4!:' /J " "-; /8.. ~ ;: ..!'t1, \
Z~ ~JO

r"'I>.....,.g p~,...-».p _ ~L'#

t:'~"~,,.,;,., • ./D.l e' .,./~

.-r'

~J

41
[P
( " ~.
\..:

<
"-,J

POI" of WA1AI<:AHIULA ~· ICAOHF. H MSTDS, PUNA ,HAWAII . :1f.'!'..!:V ~ LSfJEF ·r..~......_m_....._':":'~~~~_":~~--~~~~~~- "'"'_-----_, --~~....- ... "''''''------- . ,_z.a ~~~l !R. : ' ! ' :' "(t ) I. '": .' 1 d ' i

Q.
43 ('tCI""I" 11 ).,rcri· Vs
-.e (0 ~ JlI ". ,f;_ ) ·s"b · :Y"
~.""I II c. ~. L fJ "- e­
~fv."~ G..$J"V'-~ ": J/ T

3 328

)/:.

: ' ':'' ~ ~I

ir· ~ :-

i~':

... ...
I': ·

-'-~ .----- - - - - - - - - - --- - _ ._ - - - - - - - - - - - - _ --.:..:..:.......:..:.-_ - - - _ ..:.-__--.:-:....=.~--.:.--.:-_-----------------------_--.:...=--_..:....:..:..-

. ~ . ." .';
~_..~.~~7'-
J::; ::r.lED • I ( ;)i •

.,. . 1 9 19:39 d£t i ::'t~

J:'~ E I !,3S ~ ~ ~

? H . , ;:d rOO

FP I J '; J'

, I '
1 .1
·~ l

·~ .... ,· .:. .

. , ­· ,

·.

..-c·; ~ I'.'

rc ' :J'::l

: t,l ' . .. ~ #
. "!"J ~:

::.
T : D "c'
vr : , ' "1~ 1

., ~ 1)~d

s 1 J 19&3

'.' ~j

C'1 - ' .",
H\. 1'1:';
:AR~l q 9

j~ ' i ' f ':

..... , J...... ; J
r; ." ,
~.



_ t~ rf.:__""ce ..
JI' , Z":J()

•o,
>~ d . "

"OJ' ~..;
~. ~ :c C t:"

Q ·71'
o

; /23 .•

I) .J~~" P. I­
O S"~r~{ If
;n;~~,...,~

'._~~e-r .-.t_

-... . '&!}

,"j"
~ ~~"""'~-~
l) "' ''' '_0 '';'
l" J o#..." r. - '.

Q , , ~

OJ4'_'1"41 C~~ '<I

~ M""<;''''''~i C .'

~'~(J...!'-; ~ d , t' C

.,.te A .., Po
(J S",r~~/

) r ::;;.l,:--o; d

": ~*"r ............,.
I~ <9.

~ d . ='.

, ~. 2:"a~ ) ·:
u ~!·r.;-~ .e .....
~ ~-r.~ .c; ~ T •

•.

", • . • Too' A
":~.Q E i ;"'':rJ b
o L ' H·I""
~

» ~ d , 3Cc:.

" ~ .c

: ;~:~r;o:;.;;...

I .

I
'.

1.

u u
Nt A

/

V £.

,--&,, ,
I __~

r- - "")
I /, ,, /
V

!!JO/~.OA••

OB ·

PUN .~

T R t: :5 t: R:5Ror

' "-~---~-~---n-;J~=~;-TT:'T'~-
_______ -' - r L..Ar Z'z ::-- - P L".. .A 'r ~3 - , ;:-.t....."r- ~~ - "-,,,,4;- 44 . . _d: _

\ \

~ ..--.-----..-PL.AT

\ I '
rORf:S T Rt:.3t:RV£ , PUNA , . J-IAWA II.,...-....-=- ~ ~.:.L. : ..-- --- -,-----

-j I J< A H CV A
I . i.->: ~eC. /r

l @

1:.

r
I
!
~

!
I

'.
\,)

t'I
('\ C.
-\ ~-0

L.

~

~.-
':t> \"f· -1,

~

.'

.5·3




