





ADVERSE AFFECTS OF GEOTHERMAL DEVELOFMENT ON AGRICULTURE
EXISTING USES

The land in the Kapoho Gepthermal Resowrce Subzone has been cultivated
for centuries, first by a large population of Hawaiians for
subsistence, and in the last century, in =sconomically important crops
af cattle and sugar until the mid 1940s and since then for orchard and
floriculture. For decades, an extensive railroad system linked the
rich sugar lands of Kapoho to the Feaau mill. The incipient papaya
industry developed primarily in the EGRE. <

The report "Agricultural Lands of Importance to the State of Hawaii®,
contracted by the State Legislature; identified papaya lands as a
special land uwuse which must be protected. The special gualities that
make much of kKapoho the highest guality papava arsa in the state
ArTeE s

1. BGood mixture of fine soil particles and rocky underlayment with
excel lent drainage capacity,

e Consistent and well distributed moderate natural rainfall,

2e High levels of sunlight {(temperatures)},

4. Euxcellent infrastructure of cinder covered roads,

9. Mostly gently sloping ground where run off and ponding are limited,
arcl g

4. HRelatively inexpensive land that can be purchased or lesased

with the revenues produced by the crop.

The high quality of Kapoho' s ‘land can @ be seen by the nearly 100%
cultivation of the area. Even areas of the 1953 and 1260 flows are
being used. The older lands are intensively cultivated crop after
crope. Today, the lands of the KBRS raise over 1/% of the state’s
papaya, a $i4 million a vear industry, over 5% of the State’s bananas,
a $4 million a year industry, the majority of the state’'s vandas, as
well as economically significant amounts of other nursery, flower,
macadamia nut, citrus, and pineapple crops.

The affects of geothermal developmentit and emissions on vegeitation and
crops have been studied and demonstrated elseswhere.

Thompson and Kats ,1977 "Effects of Continuous H28 Fumigation on Crop
and Forgst Plantsg”, U.C. Riverside, Statewide Air Follution Research
Center assessed Tthe direct short term phvtotoxic effects of HIZE on
certain plants, but not the accompanying conversion to 802 and soil
acidification. Flants fumigated by HEE showed injuriess in differing
amounts based ons

a, species— some much more susceptible
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. 801l moisture~ drier much more susceptible
d. H28 concentration- higher levels more susceptible
2. apeed of growth— rapid growing more susceptible

The report further points out that part of the seffect of exposurs is
due to the uptake of sulfur by plant tissue.

California Energy Commission’s "Cumulative Biological Impacts of the
Geysers Geothermal Development®”, ' 1981, 8taff Report of LCalifornia
Energy Commission, assessed the chronic low level effects of the
Gevesers emissions in  local wvegetation. Vegetation losses were

speciss specific to a long list of California’s native tress. The
emissions  were low in H25:; but the e=ffects were dug primarily
to geothermally generated acid rain and particularly Boron salts in
the steam mists. Boron concentrations of  emissions  have been
increasing over time and besen found to be in the immediate vicinity as
wall as transported over Y considerable distances". This study also
notes HEZE may cause changes in species composition in the natural
vaegetation due to uneven stresses on different species.

The findings alsc note that conversion of H2S to more phytotoxic S02
gas occurs in less than 12 hours and thus bscause of limited dilution
and dispersion can produce more concentrated sffects than previously
thought. .

This new information on the conversion rate of HZS to S02  indicates a
reaction time of 12-18 hours instead of 48 hours. Under the humid,
moist, high rainfall,; windward areas of the GRS, 502 would precipitate
out as sulfuric acid much closer and much more concentrated that
formerly assumed.

Such acid rain effects have been broadly noted and wnder less
concentrated situations than can be expected to accrue in the areas of
peothermal development, have lead to chronic acidification and
resulting  disruption of natural soil chemistry resulting in death of
many plant species. While in a farm setting, soil acidification can be
countered by  increased liming, productivity will still be negatively
affected. Farticularly. with the addition of Boron, accompanied by S02
in Hawaii‘s geothermal emissions, the very delicate and difficult to
balance Calcium—magnesium—boron complex will lower crop vields and
increase costs.

Boron concentrations in Kilauea fluids are reported (D. Thomas
testimony, Exhibit B, kKilausa MER Geothermal Subrone Contested Case
Hearing) to be 1.358 mg/kg of fluid, about half that reported {Kahaualesa
ElIS, table 5-3) for Gevsers, and so are environmentally comparable.

Howsver, the most serious effect of geothermal emissions is likely to
be the direct phytotoric effects of delicate sulfuric acid rain
hitting delicate flowers, foliage, and fruit destined for the blemish
free fresh market. Spotted orchids. anthuriums, papavas and other
directly consumed products are unmarketable perhaps for many months
following every incident of open unabated venting. Flower drop and
tissue discoloration in the tomato, macadamia nut and coffes

industries in kKa'uw and Eona has been directly tied to the same
emission components  as would be sxpected in the downwind plume of any
well field. The EKona tomato industry has  besn  forced to go to
greenhouses primarily duse  to volcanic emissions. Hawail Agricultural
Statistics Service Reports in 1989 for Avocados, Coffee, and Macadamia
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rlﬁb&é”ﬂaggféér 0; Crop 1055;
plantations attribute reduced crop yields +to increased sulfur and
acidification due to volcanic emissions.

Geothermal emissions behave very much like volcanic emissions after HES
converts to 502.

#In California, water contamination by gesothermal fluids has been blamed
for infertility and stillbirths in cattle at Maynard Fresmamn’'s ranch.
University of San Francisco scientists have found unusually high levels
of copper,lead, boron. strontium, zinc, titanium and manganese

adcumulating in  the tissues of rodents and fish in the fevsers Arsa.
Geothermal wastes in the Beysers area are termed "hazardous waste",

Thus, the bknown effects of the chemicals contained in geothermal

emissions and their break down products include:

. the phytotoxic effects of HZ2E and 502;

« acidification of soils, and the resultant imbalances caused in the

delicate soil chemistry of KBRS soils:

F.  tissue absorbtion and related toxic effects of foliar
applied emissions of sulfur and boron. Some slements are btoxic at
vary low rates such as boron on papayas and sulfur on bananas.

Some of these effects are unknown at this time but dessrve further
study.

i3

While the chemical emissions themselves especially under venting,
blowput, and downed transmission line and poweser plant systems not
reinjecting can cause crop damage, other effects of siting geothermal
power development in this highly developed agricultural area includes:

1. Fotential direct loss of land use due to acreage removed from
cultivation for well pads, power plants, pipe line corridors
(i.@. Funa Geothermal Venture s 25 MW = 500 acres).

2. Fugitive emisseion, venting and other emission releases, resuliing
in H28 ambient levels to reach above the odor threshold of
9 pph will result in further difficulty in obtaining agricul-
tural employees dus to the significant nuisance and hesadaches of
smelly rotten eggs 40 hours per week.

The low elevation lands found in the KBRE are irreplaceable to the
papaya, banana, flower, and tropical fruit industry of today and in the
future.

The conflict for land use is direct as well as indirect with nuisance
to workers, depressed land wvaluation teo farm investors, increased
cultivation costs to offset acidification, and potential phytotoxic
effects on Hawaiian crops raised for their fresh market perfection.
Flowers damaged by S02 and HZS will be unsaleable as foliage and may
cause deflowering of papayas and spotting on fresh market froit.
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