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Draft
Envinonmental Impact Stiatement
Fonr .
Hawaii Biogenies, LTD
Hawi, North Kohala, Hawaii
County of Hawail

Inthoduction:

With the annoucement by Castle & Cook Inc. on March 1, 1971 of
the closing of Kohala Sugar Company and Lhe nesuliting cconomic dilemma
faced by the people of Kohala, the Hawail Siate Legisiature, The House
o0f Representatives, with the Senate concwwriing, passed House Conawvient
Resolution No. 60 (Appendix A) nequesiting Governor Joan A. Buwwns
" to appoint an Action Task Force ZLo necommend a plan of acition to save
the Kohala community." By June 1971 the Governon had completed his
appoiniments and the Kohala Task Fonce was cheated.

Tn Febauany of 1973 the author and his siaff were nequested by
M, Frederick C. Enshine, Directorn, State Depariment of Agniculture,
to do a feasibility study for the possibilities -of creating an
integhated Agrnicultunal and Aquacultunal program to utilize the
basic resowrces of Land and Labon in the Noath Kohala area.

An Towa Conporation composed of Iowa fawmers, the author, M.
Richand Metealf-President of Metealf Fauns Hawaii Ine, Mr. Kenneth
Butterns Sh., and the Law Finm of Stewant, tleartney, Gawmett, Jones
and Brodshy was forumed Lo finance the feasibility study and 4§ ihe
project was deamed feasibile to insilitute said project 4n cooperation
with the Depantment of Agriculitwre, and the people of the State of
Hawaii. . ' o

The feasibility study was prepared and submitted 1o Zhe Task
Fonce on June 13th 1973. The Task Force approved the profect and
commitied approximatly 1,000,000 dollars of Task Force funds fo be
used fon the project subfeet to othern finanding and equily capiial

{ See Appendix B ) g
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In Augusi of 1973 a prelininany Envinonmental Impact Statement
was f§iLled with the OEQC. (Form PE-01 Appendix C)

On September 14 the Land Board of the Department of Land and
Natuial Resources was petitioned to put up for auction 1,053 acnes gf
sdate owned Land Lying South of Upolu Point Ainpont. Such Land Zo be
used (on construction of the proposed complex and the growing and
hanvesting of various {énage and grain crops 2o feed the cattle and
calves in the complex.

The Land Board approved the propesal for auetion and aie
presently suwveydng, appraising and wiiting the Lease ﬂuwugh Zhe
Attonney Generals Office fon the auction.

In keeping with the Agrniculluwrwal concepts of the area, the
resuldant employment generated, the needs of the Local hanchens,
the resultant products ‘pfr.ad‘uced broadening the agriculiural
economy of the state,

The proposed complex and pro jcr'.r will help fulliile the needs
and will be a great plus o the State and the anea and people.

Project Descrniption & Location

The area ithat will be affected and basically enhanced by this
project &5 the Nonth Kohala district, County of Hawaii ( See maps 1 & 2 )

Nore specifically the complex will be built in Kohafa Sugar Co.
field known as number Upolu 1§ consisting of 86 acies mone on Less.
The complex will consist of a confined Holstein siecen operation §iom
binth to table, a custom Holstein heifer operation, a custom condined
feedlot for nanchers cattle, a swine fawiowing and nearing operation
and a Aquaculiwial unit for catfish and Malaysian prawns. The future
Wikl also call for a slaughtering, nendering and processing facility.
The béilance of the State Land and Lands Leased g/tom Kohala Conp.
Wil comprise an Aghicubtunal buffer to zhe complex on which gohage.
and grain crops will be grown. ,

A mone detailed description follows in excerpts 1 - XI from
the Preliminany Feasibility Study instituted fon Hawaii Biogenics, LTD
dated June 4, 1973
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PRELIMINARY FEASIBILITY STUDY

NORTH KOHALA PROJECT

1

This study concerns an Lnteghaied Agtucu,ww.e, and Aquacwwuw_ opeiaiion
in the Nonth Kehata Disindict, Coundy of Hawaii, Siate of Hawad .

This study was Lnsiituted fon Hawail Biogenics, Limited, of which
the authon is a directon o determine 4§ it 46 feasible for Lhis
eompany to institute a Laige conﬁmed Agnieultunal and Aquacullwwod
complex in ihe abaue stated area.

This situdy coqu the main thone of owt feasibility siudy. 14

£is based upon the wiiters evaluation of Lntorviavs and Lnformation
collected to date from sources Listed on the following paged.

1t 46 dmpontant o node that this siudy will be supplemented by

additional evaluated infoxmation as it becamu_auai,ﬁabﬂe.

The ﬁauauwtg is the wiitens personal opinion at this time, based
upon the Listed interviews plus his experdence 4n Holsiedn Dainy
Beef programs and Aquaculiuie. -

Authon - Jack E. Caple




T HARD GRAIN RAISING AND PURCHASING ' .

Hany studies pro and con have been made and much has been wnitten
nelating to hand ghain farming 4in flawaid. The people who have pre-
fommed the above are tremendousy more Lnfomed technically Znan the
wilten, however because I see a pattenn being foamed I shall from a
cattle feeden standpoint LLlusirate our position.

A. Raising
M@teaﬁﬁ Fawns Hawail Ine. shipped 2,441 .ton/b’ from LLs openation
on Kibauea, Kauai, Hawaii duwiing the perdod July 1971 through Ock.
1973, with tonage as high as 300 tons in Zhe months of July, Aug,
Sept, October and drasiically neduced fonage of 15 = 20 Lons dwiing
November thvwugh June. - . :

"Twice on field #2 consisiing of 20 acies they harvested 3 tons/acie

of 10% dw grain songham dunding 1972 and 4n October of 1972 on 134.7
acres in §ield #29 they averaged 2 ton per acre on the entire 134.7 amu."e

Kohala Grain Co., Tne. 0§ Nawth Kohata, Havaii {ndicates a yield
avenage of .1.43 dons per acre of 10% ghain sohgham duting Zhe pasit
thuee months on approximately 300 acres in production.

The College of Tropical Agnicubture, Undversdily of Havail in thein
memo of Oct 5, 1972 Zo Lt. Govemnon Aniyoshi,Chaiiman Kohala: Task
Fonce, siipulates the following under Largels of performance, "Finsd
yean production diy grain songham 2 tons per acke per crop with 3
enops pen yean. Thind yean production of dey ghain songham of 3
tons per acne per chop with 3 cuops per year. The above based on
160 acnes of moducﬂ'.an."

Guthnie states that, "szw.i‘.ug g/uuu songham 4n Kohala 48 nestrictive
due 0 the cosis 0§ production with respect Lo prifected ylelds.. v,
3
1. Reconds neceived from Richand Metcalf {5-16-73)
2 Recond necelved §rom Metcalf Faums (4-30-73
5 Letter from Charles Ritter, Manager Kohata Grain Co., Ine. dated 5-11-73
4 Memo gnom C. Peains Wikson, Dean & Directon College of Trhopleal Ag. 10-5-72

7
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Innigated d0igham production does noi offer enough plwﬁi,t. potential
Lo justify the nrequired capifal Lnvesiment. ul

Guthnie also states, "Sorgham plwduc,ti;n will not be .compeitiiive with
yellow conn undern inndigated conditions at Kohala. nl

Metealf observes that, "Raisding grain songham L8 much funther advanced
in Hawail than yellow conn and that yellow corn pfwduot«r.an faces many
problems befone economical production is accomplished. n

; . }
1 Page # § Feasibibity Study of Kohala Fwuming & Feedlot Project fon State
0§ Hawaii, Board of Aghiculture, Fredrnich C. Enshine by John Guthrie &
J. Les Guthnie November 1972 -
2 Inte)t.uew with Rcchcvui chaf.ﬁ of Me,tcaﬂﬁ Farums Hawa.oc. May 3, 1973

8
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Raising Coss

There 4is a considerable difference of opinion concerning costs fon hand
ghain songham production on Kohata.

The §oliowing TABLE # 1 indicates these differences.

Per Ton Crop Cosis detivered 2o Feedlot

 {TABLE #1]
j; Grain Costs
, 7 College og Kohala Kohala 5 ) Average
Crop Guthadie Metealf® |Tnopical Agi Grain Co. Feed Tesds | Costs

Dny Gradn’ o '

Songham 78,90 | ¢81.07 §70.00 $114. 68 40,00 $60.97*

Head Chop ' . '

Songham 35.55% 40.54 57. 44 45,51,

Silage . '

‘Songham 12.40 17,85 15.00 25,28 16,00 17.31
Yellow Corn - 78.82 78.82
Yellow Coan : .

Silage 11.42 11.42 -

ALfalfa 48.36 48,36

- The above. tables are based on intenpolation of {4gures presented Lo the
wilien and ane used §or dnformation oniy.. ' .

. ‘ s
1 Guthnics Feasibility Study, Depi. of Aghicubiure, State of Hawaii pages
32 § %12 based on {ntexpolation between 5 - 10 Zon per ache.
© 2 Metealf Fanm Reponts. '

' 3 Memo 2o Kohala Task Force from College of Tho

4 Letten from Kohula Grain Co. 5=11-73,
5 Kohala Feed Task Repoii.

9
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In conclusion we 4ind an average heponrted cost of $80.8_7'pe/t. ton for
gnain songham. Feedwell Inc. "1 presently paying (5-5-73) $83.00 per
ton for 10% grain songham delivered in Hike o Kohala Ghain co."!

_ The above indicates a ghain songham cosd on todays production of

R approximately $80 - 83.00 per Zon, Fok the punpose of ihis siudy
' we. shall use the bakance of average igwres as shown din Table # 1

— nealizing that in yellow conn and alfabfa we aie onty using a pontion
| of Guthnies figunes. |

3

| Intenvien with Ragnond Tanouge Nay 5, 1973 in Hito, Hawail.
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1
€. Hand Grain Purchasing
Tn nefenning to Table # 2 fnom Guthnics nepont, Selected Grain Prices

1962-1971, the indication 44 that il 44 cheaper 2o buy grain from Zthe
Maintand than to ghow them on Kohala.

Howeveh Lot us now consdder some other Afems not shown £n Zhe 10 year
table.

1973 commodities contracts closed with Chicago May conn at $2.03 Zo

$7.04 a bushel on $3.63/cwt. which 4b 48¢ higher Zhan Los Angeles "highesi

10 year price. This does nox nefleet freight to L.A., therefore
your # 2 yellow corn cost L4 up now by $17.60 pen Lon.

The next item i8 that present corn and atl grain neserves with the
exception of oats 44 at an all time fow and it &4 predicated that the
€.C.C. will noi have any sitoned nesenves al the beginning of harvesi

1973,

Although millions of acnes are beding nedeased by the Goverument Feed
Grain Progham, extremely wet weather i the Midwest and sLow xeceeding
of ftooded major nivers and wwsually Eow tenperatures has many
experts feaning that Lange numbens of coan and soybean acies will noi
be planted. S :

May futwees §or 1974 for Chicago conn closed on May 20 ai $1.81
pest bushel, S

AL of the above 46 exemplified whene the workld grain needs and U.S.A.
expontation of grain 48 ballooning plus the' Mainland catifeman Ab
expanding his hends and the feedlots are §ull causing a high demand
fon hand ghains. oy |

- Othon aneas of consideration when nelying on ‘Mainldnd ghains are

fnieght cosis, dock sinikes and zhe themendous Aesenves for sitonage

A
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needed to proiect againsi shoiiages.

ALL of the preceding shows us that total reliance upon Mainfand
ghain 48 nozt sound business practice.

Sugar 46 going out of production on Noath Kohata. A cattle feeding
and nelated swine culture by uecebb&g nequire an agricultural bugfer
swutounding £t. for protection from fudiue problems, Because of the

. high cost of the swuounding Land plus the need fok employment Ln Zhe
area, the Land should be put o use. ALso ferntilizing the Land by
application of the valuable by-product, processed Liquid manure fox
crop on pasiure production gives the complex an additional $10.00
per animal wnit. '

13
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7. Conclusion
Ouwn Anitial study, through necessdity, has been based on the use of
Hainkand grains. Owt reasons belng, £Low and wicertain yeifds and
high costs of production. The future of owr operation Lies 4in an
even balaice between {awming §on hard grains fed as iigh moisiwre,
sibage and alfalfa production, pwichase of supplements and partiol
back up of grains grom Mainlands, Amproved pasiure for cull animals
and the dairny heifer program. '

An integrated operation feeding boith beed and ‘h.bgé 04fens zhe best
chance for survial of hard grain fauning as the present market §or hand
ghains &8 Zoo nawwow in Zhe Nonth Kohala anea. There <& no doubt

that this manket can improve drastically. Bedng ablfe fo mariket youl
product through Livesitock has .hept many a Midwest grain farmer solvent
duning hand times. With this, guaraniteed base madketing and furcher
expansion of haul ghain farming can be accomplished.

Lot us take a Lesson from Mainfand hisfory. Grop fasming was £nsti- -
futed on the Mainland and efsewhere £o supply basic needs of man and
beast. The Leauring process was enhanced due o self consumpilon.

As own stony fanmer tnereased his education and production he found
“himsel{ with an excess of product over and above his oun basic needs.

At this point in time gnain faning as we know A% Loday had L

beginning.

The Learning process in Hawail can be gheatly helped by an integrated
‘operation of Livestock consumption of what 44 grown on the Tslands
white having Mainland nations available duiing this Leaining phoceds.
Once the needs of the Livestock have been fulfilled on a ne_gwt’.a/:.

basis and as mone Land use and production 4s accomplished, we can Look:

L

Lo producing products for outsdide consumpiion.
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71 SILAGE AND FORAGE PRODUCTION

Much of the silage and forage production cosis and neponts were
discussed 4in seetion 1 and table T.

The secnet 1o success in Noath Kohala for integhated operations §7)
the effective use of quality songham on con silage, songham head chop
and atjalia hay. Along with this a good pasture progham Lo utilize

manginal crop Land will make the integratable operaiion moie effective. -

These methods will be explained Later on in this nepont.

Successful sforing and ensilage 04 silage and head chop along with
high modlsture ghain nanks number one £n dmpontance £n obtaining needed
answens . :

A phogham musit be dnitated Xo expesiment with stoning £n and {eeding
fnom oxygen gree Lype sinuetunes and ok proper trench 2ype ground 84ilos
with proper packing, covering and use.

The wniter suggests an Lmmediate fesd 0f an A0, Smith Hanvesion
wiit to §ind these needed answa/is.

* Having the abibity ito grhow, hawwest, sZoke and {eed high moisiure

ghaing, sitage and head chop is one of the hey factons to successful

_ beef, dainy beef, dairny hedfer and hog feeding piaognamé. This factor

enhances toital utilization of Land, L2abor and environment for the
Nowth Kohala Project. :

15
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11 STLAGE AND FORAGE PRODUCTION

Much of the silage and forage production costs and neponts wene
discussed 4in section 1 and table T,

The seonet o success <n Nonth Kohala fon integnated operations Ab
the effective use of quality songham on corn silage, songham head chop
and aljalia hay. Along with this a good pasiture progham 1o wtilize

manginal crop Land will make the i{ntegratable operation moAc effective.

These methods will be explained Laler on in this nepont.

Successful storing and ensifage of sitage and head chop afong with

high moistwre ghain nanks number one in impontance 4n obtaining needed

ansbwess .

A progham musi be initated o expeniment with sitoning 4n and {eeding
{nom oxygen free Lype sinuctwies and on phopen trench type ground 84iL0s
with proper packing, covesing and use.

The writer suggests an lnmediate test 0f.an A0, Smith Harvesion
undt to §ind these needed answels.

 Having the ability to gnow, harvest, sione and feed high moisiure

gnains, silage and head chop 4s one of the hey factons to successful
bee, dainy beef, dainy heifer and hog feeding proghams. This §acton
enhanees total utibization of tand, 2abor and environment for the
Noath Kohala Project.
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111 HOLSTEIN STEER - BIRTH TO DEATH

1t is a dact that 525 of the beef demands of the Isfands of Hawa id
ane mel by Ampontation. This amounts Lo roughly 35.3 mitlion pounds
per yeanr. Tsland production L6 approximately 32.2 million pounds
per yeat. |

Hawaii has approximately 10,000 Holstein mill cows produclg luid
milk., Using the §igure of 90%, Zthe calf chop with % o the crop
born as bulls and allowing 10% death Loss produces approximately

4,000 bull calves bonn each year.

Presently this 4,000 head by-product of the Dainy Indusiny has very
miviimal value on the Tslands. He is with good neason, highly desdred
on the Mainland, hence L& ‘ex}oototed. This exportation gives veuf
Little netwut to the Hawaii dajJLymah. There 48 no employment generated
fon Hawaiian workers by his nemoval gnom the Lelands. Thus 4his by-
product has no opportunily Zo produce any economic benefits for Hawaii.

Let us considen heeping Zhis valuable by-product at home Ain Hawaii.

Through proper,inied and proven management proghams these 4,000 head

' of bubl calves can be raised from 100 pounds to 1,050 pounds Zhus

5 LE 3 13

BT, Yo

L

creating 2 miliion 520 thousand pounds of Lean Lendex, Low-chodce
beef for Hawaii. This would DECREASE the dmpontation of beef by

By usdng this Hawaiian by-product 4in and for Hawail, the calf witl
' oneate employment through his need fo be cared for, employment through

the necessany slaughter and processing phase and empLogment <in producing

the feed he requires. In addition Zo the employment he will generate,

he also will make good use of Hawaiian Land and hesowrces.
|

The calf's end product, Lean and tenden meat will be que,llo_gme.d in

" the Isands supermankets and on the table of any Hawaiian homemakest

16
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With controlled envinonment facilitics, proper management and caopvmztian.
with the 1sLand Daimymen we can change an wwsed by-product info an
ecconomically beneficial produck.

Since the Lange majordity of the Holstein dainy cattle ane Located

on the ITsland 0§ Oahu, a pick-up phase will be Lnstituted and a
sitonage oi nwwseny facilidy will be constiueted fon the calves. This
will atlow the baby calf, which has had Zhnree days of colosinum
milk, 1o be nemoved from Zhe dainy 4in a well bedded Truck and placed
in an environmentally controlled atmosphere where he will receive
phoper care uniil a group of approximately 80 calves are collected.

Adtern a group of 80 calves are assambled, they will be ransponted
£o the ainpont and Loaded aboard a chartered aincraft. They are Zhen

§Lown to Upolu Point Admport. They are then Zaken Zo the calf facilities '

proposed for construction Lin that area. Theirn jowney by air hequires
about one howt as compared to the noumal 20 Zo 30 hours by bange.

Safe and dry in his new home at Nonth Kohala; the young Holstein
baby calf will be given plenty of T.L.C. (Tender Loving Care) Here
he 48 nalsed Zo about 200 pounds on milh and grain, :

At 200 pounds he 44 sonted by size and Lemperment and moved Zo a

weaner barn which puts the calf on steel slates, wider ro0of with
natwwal ventilation. He now neceives free cholce of ghain and waten

as his diet.

Owe huskie calf stays Ln this home until he weighs 400 pounds. fle

" then walks over to the big feedlot where he joins other calves on

concrete slates, under n004 and natunal ventilation. Here he 48
fed fnee choice of grain and water plus a small percentage of sikage.

) 3 -
At about 1,050 pounds he can then watk 2o Zhe phoposed slaughtering

 facitity and be processed into packages of sieak, noasis and hamburger.
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With controlled enviromment facilities, proper management and coap@za,téor{
with the TsLand Dainymen we can change an wiwsed by-product {nto an
economically beneficial product.

Since the Lange majority of the Holsitein dairy catile are Located

on the 1sland 0§ Oahu, a pick-up phase will be Lnsiituted and a
storage on nwiserny facility will be constucted for the calves. This
will allow the baby calf, which has had three days of colostrum
milk, Lo be nemoved §rom the dairy in a wetl bedded truck aind placed
in an envinonmentally controlled atmosphere where he will receive
proper care until a group of approximately 80 calves are collected.

Aften a group of 80 calves are assembled, They will be mwponxcd
2o the ainpont and Loaded aboard a chartered aincragt. They are then

§lown Lo Upolu Point Alwpont. They are then Zaken Zo ithe cal facilities '

proposed for construction 4in that area. Theirn fowwmey by aln requiies
abowt one howe as compared Zo the nommal 20 Zo 30 houns by barge.

Safe and dry in his new home at Nonth Kohala; Zhe young Holstein
baby calf will be given plenty of T.L.C. (Tender Loving Care] Here
he 44 naised to about 200 pounds on milk and gradin,

AL 200 pounds he £s sonted by size and tempesment and moved Zo a

weaner ban which puts Zhe calf on steel slates, under roof with
naturnal ventilation. He now neceives ree choice of ghain and water
as his diet. '

Our huskie calf stays in this home untif he weighs 400 pounds. fle

" then walks over to the big feedlot where he foins other calves on

concrete sfates, under 1004 and natuwl ventilation. Here he Ls
fed fnee choice of grain and water plus a small percentage, of silage.

) 3 -
At about 1,050 pounds he can ithen walk o Zhe proposed slaughiering

- facility and be processed into packages of steak, noasts and hambunger.
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And now his round trip Licket refwwms him o Honofulu in the fonm
0§ a needed and desdinred Hawalian commodity.

CRADLE TO TABLE ~ 350 DAYS




IV HOLSTEIN DAIRY HEIFER
REPLACEMENT PROGRAM

The following 46 the method by which the Hawail Dalryman is presently
solving his heifer neplacement needs:

The Hawaii Dainy Industuy presently requines approximately 3,000 head
0f neplacement springing heifers annually. This need {4 mekt by 60%
béing haised on the ITskands and 40% being imported. The §igure of
40% neprnesents about 1,200, The writern has been L{nformed that up Zo
2,000 head per year have been Lmported.

Considering that 4,000 heifer calves are boan in Hawaii each year
we must Look at why Hawaii must Lmport. The neason is: Heifer
calf death Loss nuns approximately 30% or 1,200 calves per yedn.
In the wiitens opinion this is due to impnoper oi unavailable ealf
naising {acibities andfon methods, nutnition and management. This
46 brought on in great pant by the dainymans tremendous wonrk Load
and in an age 'of specialication, Lack of experience and capital

The heifers now being imponted weigh §rom 800 to 1,000 pounds. The
cost o0f the animal {reight included nanges from $750 Lo $800.00 each.
Tnelusive in this price L& approximately a cost of $200.00 per animal
fon §reight. '

In onden to sinengthen the Hawa il Dainy industny and Lowen Zhe dainy-
mans cosis we deel that a system must be dnstituted, Lo within a

 nealistic time phase out springing heifer imponts.

This probfem should be a,ttacféed.ﬁnom w0 addes simubtaneously.

One sfep is o set up a progham which wil cut baby heifer mortality
and reduce the over~all costs of heifer naisdng. This can be accom~
plished through utilization of viniiuatly Zhe same system outlined
fon the bbuth..to 400 pound cycle of the baby bull.calf.
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" dn dmponts in eighteen months, natwiwally foflowed by an elimination

6

, dau’.aw.

From binth 1o 250 pounds the heifer and bull calf facilities and
management are the same. From 250 to 400 pounds . the facilities
and progham are the same with the addition of the introduction of
noughage o the helfens nation.

AL approximately 400 pounds the heifer will be placed in a properly
managed pasiune. flere she can be raised to breeding age and size.
This pasiuning method can be accomplished by the existing Ranchers
on his own nanch and/oxn by placing the animal on the buffer zone
pasture adjacent Lo the feedfot. This buffer zone pastune will be
nealized {rom marginal crop Land. B ' '

This progham can be Lnstituted by two methods. We can purchase the
baby hedifen and sell her back 2o the dau:.ymm on condracit oxn we can
preform Lhis phogram on custom basis. -

The othen siep in Ao-fiw.ng £Lhe helfer replacement problem would be

to contract with Midvestern calf raisens Lo custom raise baby heifers .
from binith Lo 400 pounds. - Advantages of this procedwrie axe:  You .
Will be centain of the breeding backghound of the heifen; gou will

be centain that you are not pwrchasing a cull Lype animal and most
Amportant, Lf this is done on a cooperative basis a nepresentive

of the Hawaii Dairy Association ean personally select the animals .
desdired fon Ampontation, An additional Lmpontant consdideration L4 of
course the neduced shipping cost of a 400 pound animal in nelation

Zo the now dmponted 800-1,000 pound animal.

Should this two fold plan be started now, you would see a decline

of same. An excepiion might arise thiough an incheased §Luid milh
demand hence creating a need for increased size of the Tslands

dainy herds., : s

ALL of Zhe above pproaed programs are designed Zo help .the. 1sLand
daing ymen eut thein L22-F Benefits Lo ihe consumer will natwwally
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V CUSTOM FEED LOT FGR RANCHERS CATTLE

As podnted out in Gutlviies Study, a 10,000 head capacity fecdlot Ls
far more economical per animal wiit construction cost than a 5,000
head capacity unit. Overhead of openation 48 also Less cosily in:
the Langern unit.

The same economic. z:heozu.u arne thue Ln the naisding of 5omage. and
hand ghaind. ‘

A Langer capacity {eedlol allows waug!xm and p!wc.ebémg facilitics
2o become {easible.

Sdince Hawaidl imponis 52% of iis beef we can readily see that an
additional feedlot is needed.

Thus custom ﬂeédbmg 04 Ranchers catiie Ln conjunction with our oun
dainy beed and the daiuman's helfer progham L8 a natunral.

The abL{lity to cusitom 5eéd Ranchers eattle increases ouwr capacity.
1% helps the hancher by providing him a place Zo feed his catile .
. hence allowing him more usable ghass Zo expmzd his cow hends,

The progham helps Zhe. meat puweyor and Lthe entine state by mma.s.mg
- the amount of £ocal beef produced.

An additional benedit goes to ithe state and the employee consumer
through the ereation of more jobs and the use of Local kesowrces.

Our presently proposed facillity for feeding out hancherns caitle
dnom 400 Lo 1,000 pounds has a one Lime capacity of 4,000 head Lo s

8, 000 head pen ye.afa _ .

. The feedot barns would be constructed night along side the dainy
beed unitss They would be buili and used 4n zhe same way. '
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The beed animal coubd use a higher percent of silage in his nation,

This will incnease the amount of acres Zo be fanumed.

The wnits are desdigned s0 that any hation can be 4ed to any pen of
cattle and the amounts fed can be weighed on a daily basis. The unit
is also designed s0 that water monitonding and/on theatment can be
perdonmed on an individual pen ok Lots basis.

Any Zesit the College of Thopical Agriculiune, Univensdty of Hawaid
desines 1o perfoam on feeding beed cattle could be done on-a cusiom
basis utilizing these facllities with the cost set just as the hanchen
would pay. This would give a uwe indication of nesubts on a commesedal
basis. '

Commencial scales would be available for any iest welghing that
L8 nequined, ' : '

At the prescnt time approxinaiety 28,000 head ate ghass fatiened

“and consumed and 3,000 o 7,000 are exponrted out of the Tsfands.

Assuming that we could a,tta:-rt a Large percentage of these cattle
to the proposed facility owr one Lime capacity of catile would be

15,000 to 20,000 head. The eapacity of the feedlot could be

dncreased by an Linerease in beef cow nunbers. On the other hand,
Hawaiian §eedfois may desite Lo expand hence neducing owr proposed
capaciiy. We must also consider othen outen iskand facilities which
could Limit us to the Big 1sfand bonn caitle.

Through custom feeding of present ghass fattened cattle and higher
weight pastune catile in the proposed gacility, more ghasd will be

available to incnease beef cow nunmbens.

The wniter nealizes that objections could be naised Ln negand'to .

. eliminating grass fatten eatile and moving Lighter cattle %o feedlois.
" The obviows objection &s of cowrse cost of gain per pound. Let us

considen that ghass produces X number of pounds of beef per acte.
AlRowing mone ghass for additional numbens of cows will give us

incneased numbens of beef. ALso having the use of the same grass
: - na




b~ Lands {or increased numbers of cows will Lower operational and equipment ~
- cost per cow unit,

The proposed facility will provide an outi of Zhe radn and oul of Zhe
mud envinonment fon the nanchens cattle. This s a big step in
Anereasdng the production of beef on the Islands.

Using the proposed operations, ranchers cattle and daiiys beef comlement
each othen An heducing beef Amponts. :




V1 SWINE RAISING

Hawaii presently Lmponts 63% of the poik consumed An the Tsfands.
Thus, as with beef, inoneased Asland production of pork -4 a
necessiiy.

An Antegrated swine and catile operation 48 economically sound 5:&5‘:1:
the siandpo.ini of capilal cosis and openational cosis.

Capital costs ane Lessened by using the same shop, offdice, ghain
stonage, mill facilities, tnuchs, wctons, Lools, grain harvesiing
equipment ele. as ate wsed for the catile.  The manuie hand@ing and
disposal can be Antegnated with the beef unit. !

Openationad cosls e out 4in dual use of managemert, clenical,
acoounting, uwtiiities, madlntenance, CAOp raisding elc.

An additional advantage L& the possible. use 0 scneened processed
solid waste of the beef cattle as a pantial feed for Lhe sous and
gilts £n Zhein {avowing phase. '

The staughtoring and processing facibity used for the beef can be used
for the swine Thus Lowerlng cosis and making *he capital expendituie
mone elastic and feasible. '

As in cattle oun swine projeci £ howsed in conifinement. This neduces
Pollution and increases efficlency.

The swine halsing should be done in steps. The el s42p @.m construci
feeding facilities fon pigs 40 pounds up o 180 pounds. Next nuwrsery
and fariowdng facibities will be added.

Effective ‘u,téﬂézaﬁan 04 top swine management and effleient use of
beed facilities and beed wasie next calls for a 1,000 £o 1,200 head
sow hend. This would produce 10,400 0 12,500 hea.d"’aﬁ mastketable

175 pound and up hogs per year.

{ Memo §nom Richard E. Sievens, Faum Loan Represeitative, Dated 1/20/70
20 Richard T. Monimoze, Farm Loan Division Head., Subject: Swine Phoduction.
' 24
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The writer feels that the preceding esiimate 48 very conserveaiive.
Projections based upon conservative esiimates have a way of noi pro=
dusing unpleasant swiprises. Should any surprises arise they are,
under these cincumsiances generally pleasant.

These production figures would realize noughly one and one third

£o one and fwo thinds million pounds of §resh pork per year, This
would neduce the impontation of pork by about 11%. "This amount-
0§ ponk could be slaughtered by Local slaughtens with about 4,000
head being consumed Locally and the batance sold on Oahu‘.'i

The swine openation should be instituted on a phase basis in units '
of 100 sows stanted at a time and with facilities based upon these
numbess. ' ' -

“The above <in no way infers that a 1,000 head unil 48 maximum. 1

45 a good s0lid operating unii which enhances the desinability of
slaughten and processding facilities. ' '

Swine production un.&éfz.e beed production can be increased very rapidey.

A successful swine unit Ln confunction with the beef and farm units
would go a Long way towards eliminating ponk imporls Lnto the Tskands.

L]

I Tntenview with James T Vagd', Vice President Kubana Foods LTO
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VIZ CATTLE AND SWINE GRAIN HANDLING,
STORAGE AND PROCESSING FACILITIES

A Lange complex such as we ane siudying requines extensdive ghain,
silage and supplement stforage and processding facilities. The holstein
operation nequires sforage for bagged on bulk mith powder. The farming
opernation réquires stonage for seed and fertilizen.

Stonage accommodations for the above items must be designed. Methods
of efficient material handling musit be - formubated. Consideration
should be given for adequate space fonr heserve storage Zo combai
such problems as dock stnikes, bad weather and/on crop failuwre.

Consddering a unit of this magnitude calls for careful management
of stonage facilities. Unlike the Mainfand,. there are noi viriually
unbimited souwrces of supply.

A very sirong plus to the above 44 the fact that Feedwell Ine. of

Hilo, Hawaii 4s construeting and refuvenating e Large ghain handling,
stonage and processing center at Kawaihae, Hawaii. This plant is
only 16 miles §rom our proposed site. This center has storage capacity
of 11,000 tons and mileing capacify of 20 tons per houwr. Using
Feedwell Inc. for our stonage and processing gheatly neduces our
Anitial need fon capital expenditures.

12 may be feasible Lhrough the above methods and cosi savings developed
in owr Lange complex, Lo secuwie Mainland grains an Kawaihae jusit above

. the cosis of ghains godng into Imperial Valley feedfots in California.
. 1§ this can be accomplished then Hawail meat can become compeiitive

with Mainland grown.

Presently, storage and processing for forage crops {4 noi available.
Thus methods for Large fonage production must be refined and Pange
stonage constructed Lo cover Lhe needs duning exiremely wet condifions
of hanvesting and/or enop failune. '
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To the writens knowledge, abthough orage siorage and handling has
made considerable proghess on the Mainland, not much has been done
in Hawaii, There £s no neason io believe that Mainfand practices
Wikl not work in Hawaii, however these practices have noit been tried

" on a Lange scale.

1t 48 vital that considenable attention be gdven to {onage raising,
stonage, handling and processing, NOW.

The capital cost of ghain and forage siorage, handfing and process
facilities are greatly neduced per animal unit through an dntegrated
beef, dainy beef and swine operation.

Until such ime as succeds ful grain faming 48 accomplished owt
Lnitial attention should be concentrated on forage with basie atiention

being given Lo small sfonage of hand.gnains and suppleménts,. bagge.d

milk, seed and ferntilizen,

We evmutua.&ﬁy will parnitially phase out the nee.d dor Mainland grains
hence cheating the need on additional hard ghain Momxge and plweeéémg
at our facility,

he -
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VIII PASTURE PROGRAM

With the news of Kohala Conponation closing ils sugar operation on
Nosth Kohata, comes the idleness 0§ some 14,000 acres of Land.
Approximately 5,000 Lo 7,000 acres of this can be used for grain
and fonage production. This Leaves 7,000 Zo 9,000 acred of potenial
good pasiure. ,

In own Anteghated operations as discussed previously some of the
pasture can be used gon the dainy heifer replacement program. Some.
can be used by Local ranchens to dncrease thein cow heads and some

musi be used as explained betow.

The onlfy way to make ouwt proposed dairy beef and dainy heifer e~

" placement progham feasible 48 to contract o purchase all of the

bull caltves bout and att the heifer calves boan except those needed
by the individual dairyman fon his own heplacement progham. Sdnce
we. -can not selectively puwrchase we hnow hat we will have a percent
0f culk andmals .

In doing this pasi expenience has shown ud that at Least 20% of atl
the calves born will be small and/on choss bred. :

with the cost of feed as high as it 48 and with no market §o potential .

cull calves. or catife a piogham musi be devised using an Intensdive
Cane Calf Facility plus an Meghuzed pastwie and §inish program 1o
handle these calves and cattle. '

Pastuning with creep 5e.a.d£ng-.€,b a necessity for these calues from
200 1o 400 pounds and pastwring from 400 Lo 800 pounds with a short

stay in ithe feedlot 1o {inish the catile &6 a necessity.

Thus Zthe agnj.auuuua?: buffer for the §eedlot encompasses many facets.
Grain and Forage Production fon Feed and Pasiwre Management for

_Dtu')ng Heifer and Potential Culls,
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IX AQUACULTURE

Very Little has been done on a commencial basis in Hawail in Aqua~
cultune and Less has been done in confined aquaculture facilitics.

Aquaculiune and Agriculiune sharne one common need - water. Water
for Aquaculture {4 the basic environment for {ish as air 46 in o
envingnment. '

Water for calves, catile and swine £8 for duninking o increase feed
- gadins and water fon cops 48 fon growth,

The supply, storage and use of water in a Large Aquaculiwie o Aghi-
cubtwre operation 46 necessary and expensive, Water £& an exinemely
. valuable nesounce that L8 Limited in supply.

To have the bes utilization of this resowrce 48 reason #1 fon the
sharing of and reuse of water between §4ish, cattle, swine and cops.,

This shanring 48 accomplished as follows:
Develope this nesouwrce and move Zhe water to the site to be dispersed

in the §ollowing mannen - Fiwit introduce the water into the (Lah
facility dividing Lt befween trout, catfish and prawn,

The water 50!:. the trout is cooled §nom 70% 2o 66° deghees by a heat
punp and the energy from this is used to heat the water fon the
catfish and prawns §rom 70° 2o 80°,

An alterwmative to the preceding approach as outlined in Section XIT1

Water and Power L8 Zo use diesel genenatons for power and heat Zhe
water for the catfish and prawns from the cooling water of these

generatons, .

Boih modules handle ihe waten by neuse and §iliening, The waten

29
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is then netuwwed Lo the sysitem clean and fresh, either cooled or
heated. The cool neused trout water then L8 moved An total, Less
evaponation of about 3% 20 the eatile and swine unit for drinking
and what £s not consumed 44 put into ivigation fon crops. The
coolen waten 48 benefdeial Lo gains.,

The catfish and prawn water al 80° is moved §nesh and clean in total,
Less 3% evaporation Lo the baby ealf unit which nequinres 105° waten
to mix mikk, The panﬁan not consumed {4 moved on out foi Anuigation
0§ cropsb. : -

Thus the Aquaculiune unit does noi consume waten except by evaponation.
Aquaculiwie makes use of this nesounce as Lt passes by creating
valuable food protein Zo be consuned by Hawaiians and Tourisis alike.

The advaitages of cost sharning of capital and operating cosis wonks

with confined Aquacubiune Modules as it does. with the catile and suine.

Th.é waw-te.. {rom Zhe g§ish can be progitably used as 4% L8 An the catile
and hogs, hendering it a valuable by-product.

Conclusion: Total nesounce use of Land, people, ma)nfie,t and water
requines .-tom&:inxeghazéon o4 Agnicultural and Aquaciliurdl phoghams.

A
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X SLAUGHTERING, RENDERING AND PROCESSING

In a Lange complex that we are considering a necessary addition 4s
slaughtening, rendesing and processing.

. Much has been wriitten Ln the preceding pages concerning Hhis phase

of the complex &0 we shall noit dwell on Lt now, excepi 1o poini
out the following: :

- When the complex 4s at a capacity of 5,000 head of cattle, .and 12,000

hogs per unit, consdideration should be given fo the introduction of
1his phase in cooperation ot foint ventwre with the ranchens and
meat puwriveyons, o '

. Meetings have been held with Kahua Beef Sales, Vice President, Mn.

AlLex Napien and preliminary agreements have been nreached fon his

group of nanchens o custom feed in oun facilities and Lo market

owt dainy beef through thein organization, Kahua Beef Sales. They.aze
considening worhing with on foint venturding slaughtering facilities
once own undt 48 up Lo capacity.

Being able Zo wath the cattle on hogs §rom the §acilities Lo the
saughtern plant and shipping them in pachages eliminates §reight
on gnom 25% f£o 50% thus reducing cosis.

Slaughtering, rendening and processing akso increases employment.

Rendesing allows §or by-products.

Conclusion: SPaughtoening and hebated indusinies are a must in the

futwrie of the complex.

L
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XI MARKETING

In all agricubtural operations manketing £8 one of the mos& Amportant
jacets. '

A manhet fon beed, ponk and §ish exists &n Hawail. The present sales
system could be success fubly used in the dispersment of products

grom the proposed profect., M. Alex Napier, Kahua Beef Safes, has
indicated a desine to marhet our dairy beed and pork atong with thein
oun catile, custom fed Ln owr Lois. -

Mr. James T. Yagi, Kulana F;Oodé, has also Lindicated a desine Lo
mashket hogs produced Ln the operations. -

Hanketing of fresh water §ish in Hawadi 48 noi established on a Lange
seale at this Lime, therefore the manket fon this product musd be
oeated. The wniten {eels. that a market exists howeven he 446 nol

surne of the method to procure same.

Experdience £n Mainland manketing indicates that with Hawail's population
& market fon 300,000 pounds of Lrout ok eatfish would be available.
Howevenr there are more gacets £o manketing §Ash Ain Hawaii than population
alone. Therefone in the Aquaculiunal enterprise a % module apphoach

to naisding and test mawiketing should be instituted.

The marketing of Land grains and sifage can be Anitially accomplished

by feeding it Zo the Livestock in the complex. Once yields and cosis

ane unden control, with a constant supply to handle complex Livestock,
then increasing production and crop masketing can be accompfished

with Less cost and a Lower degnee of nisk than presenily being experdlenced.

1
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Probable Impacts of The Proposed Profect

Eanth Impact
Soil type hene £8 semi-anid to sub-humid, ranging in efevation from
about 300 to 1,000 {eet. Predominate s0ils are of the Hawi series, deep
moderately fine in fexture, well durined, the rainfall ranges §hom
25 10 40 inches annually and requires innigation. The Land 48 easily
tilled. Skope in the arca i8 Less than 5 Lo as much as 20 percend.
Cancful selection of sites forn any wasie handfing, water Lheatmend,
and Lvigation witl be nequined. ALsG some mindmum Leveling and
grading will be nequined and ioad access o property will be improved.

Water, land, Atmosphere, Power Impact

See enclosed Seetion XIT Land Ne.edzs. and Section XII11 Water &
Power §rom Feasibilify Study of North Kohala District.
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X11 LAND NEEDS

The accumualation of Land §on the proposed complex increases as the

size and need of the complex increases. The following 48 and approximate

need shown by stfages as the modules and phases are consdtweied and
instituted., However we musit consider initially that to allow this
profect Lo reach its tofal potential in the future, ceriain basic
acreage musit be ear-marked for future use in the projfect,

Table #3 is based on an average projected yield as used in Table #1,
based on todays situation in Nonth Ko{w.ﬁa.

Sorgham Sitage _ 20 ton/acne/year
Songham Grain 4.2 ton/acne/year
Pasture 500 Lbs grain/acre/yean

The following figures are in no way ultimate. Subsiituting conn
and corn sdlage Lf practical, would reduce acerage needed Xo feed
Livestock and allow mone grain and silage 1o be markeled.

A well managed pasiure p@gmm could produce awice zhe stated gatins
usdng Anigation, fertilizen and Zotal noiation of animals.
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CONCLUSTION:

A 150 acre anea must be set aside and developed fon fotal futwie

wse as the site §on the physieal planit and heant of ihe operation.

A ménmum 2,000 acne buffer zone should suwuound £his 150 acre sile.
This buffer can be pasiure aind crop Land. The balwice of the needed
2and can be developed as needed, eiinen by our development o/ oulsiders.
Qutsiders could mean present Land ownens such as Kohata Coxp. o

they may desine smallesr individual operaitions who could develope
smallen inacts with bulli-in cusiomen fon Zhere pfw‘duc,té.

Once the basic needs of Lhe complex are satisfied, excess produciion
and/on grain can be maiketed. -

1t is ithe writers undenstanding Lhat Kohala Coip. desines X0 up-gaade
all manginal crop fand as L comes out of sugat pnodﬁc,téan. Aften
improving pasiuwes with good jencing, waten and fentilzen, Zhey Ln
twwn would nent this pasiture Lo Locak nanchens on the complex on an
andmal unit basis. This can also be done by Kohala Conp., within Zhe
Agriouliunal buffer zone suwrounding the complex with the complex being
the nenten of Zhis land.

The enclosed map # 1 and 2 shows Zhe basic area where Zthe wiiten feels
the complex should be built.

The adumitagu 0§ Lhis area of the Nonth Kohala Distrnict ane as §oLLows:

Close proximity to a 4,000 §£ Long, 150 §¢ wide Land surface public

alrpont, to be able to {Ly the baby calves in to and remove the §inish

products of beef, pork, and gish Lo Oahu.

' The profected anea L8 ai the extreme Nonth tip of the Tskand of Hawail,

on the windward and on the Leewand side of the Tsland.

Access by h;é_r'jluuay is good, over dmproved roads conneeding the area with

the Village of Kamuela [ Route 25) and with zhe Harbor of Kawaihae [ Route 27)
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2o the Southwest. The U.S. Auny Engineers have dock faciliiies ai
the Kawaihae Harbor about 16 miles fnrom the centern of the pruofected

- CULM.

Annual rainfall varnies with the elevation above sea Level and the
Locations relative Lo the tradewinds which strike the Island {rom the

Nontheast. The alignment of the afore mentioned ainsinip at Upolu

Point 46 paralled with the direction of the prevailing winds. Land

on the wes of Hawi recelves Less rainfall than Land east of Haod,
{Approximately 30 - 50 Lnches per year) Making this anea baitter suiied
fon catile mainly due Xo naingall and the trnadewinds, moving any

odonr bach o ithe sea,

Just 15 miles §rom Haol, on the upper slopes-of Kohala Valeano, aniual
nainfall averages about 175 Lnches per year, Thus helping provide wates
for Wwvigation and power via ihe Kohala diteh. (See map)

The profected area also Lies between Awo exdsting shafis that can _
provdde waten fon the complex and {8 close io ;thg Hawi Hydnoelecitric
Plant, which could be used to supply power £o the complex.

AL of the above items with the pus o4 good crop Land and good potenial

pasiune ghound fon the Aghiculture buffer needed for the complex makes
the selection of this area plausibie. |
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SECTION XITT.- WATER AND POWER

Raindall and Resowrces. - Summary Conclus.ions.

Tnnigation waten will be needed for gaain crops.

Stonage facilitics adequate fox at Least three months supply of
Livestock feed will be needed.

Stuetwies and Livestock must be protected againsit sheet runoff
to depths of 18 inches and Lasting for several howrs.

14 the present waten collection and distribution sysiem is main-
tained, the total {iun supply of water for all uses from ihe
Kohala Diteh is about 9 mitlion gallons per day. Twidgation
water fon ghain crops would come from that fium supply.

Waten conveyed by Zhe _'Kc'whcu"ia Diteh sysiem &4 adequate {n all
nespects as Lvdgation waten, _

Sunface water 46 not suitable for use 4n §ish facilities on for
consumption by Livestock because of the phesence of nematodes.

ALL pumped grouwndivaten from Uie basal aguifer Located east fnom
the east end of Hhe Upolfu Point Alyont will be satisfactony
fon Livestock and for indoon fish growing.

‘Pwnped groundicaten from the basal aquifer Located west from the

east end of the Upolu Point Alwport will be satisfactory fon
Livesioch but may, depending on the distance from Zhe ocean, be
Less than optimum foa Lndoor production of Catfish.

ALL Project structures should be Cocated at Least above 65 {eel

highen than sea Level and preferably ligher Zaan the alnport..
Drainage and waste disposal considerations will probably cause
selection of sites at considenably highen elevations.

Powen and Water - Summary Conclusions.

Tnitial Project water nequinements fan the Livestock and aqua-
culture will be about 500 gallons per minute. That waten
should be pumped §rnom the basal aquifer in wells newly developed
at the most advantageous Location fon the Project.

Feed grain waten supply will be primanily rainfall and that
supply may be supplemented with water delivered via the
Kohata Ditch system., Presently developed sources of waler
and present waten storage facilities do not have sufficient
capacity to provide a neliable supply of Lunigation water
duing prolonged drought pendods.




3. The cosi of providing a fLun supply of Luigation watern eithen
by stoning excesses dwiling wet periods on by pumping ghound-
waten and delivening Lt £o the §ields is prohibitively high.
Thenefone, there will be times when feed grains will not be
hanves ted in sufficlent quantity for Prejfect needs because
of 4nadequate water supply forn the creps.

4. 1§ only a feedlot 48 contemplated, annual costs will be about
the same with electrlicity purnchased from the Hilo Electric
Light Compay, Lid. and with electricity genernated at a
Profect-cwned Diesel-clectrnic plant.

5. 1§ aquaculture is part of the Project, then the initial
electiicity supply and the juturne supply should be fuwunished
by a Project-owned Diesel-electric plant.

6. The cosi of ownding and rehabilitating the Hawl Hydrnoelectric
plant as a neplacement sounce nstead of conswning Diesel
fuel oil may be Less than the cost of Diesel fuel odll saved
theneby., A guanantec of reasonable supply of water mosi o4
the time musit be obitailned and guananteed maintenance of the
Kohala Ditch system musit be assured.

C. Rainfall and Waten Resowrces. _

Annual nainfall varies with the elevation above sea Level and zthe
Location relative to the tradewinds, which stnike the isfand from
the nontheast. The alignment of the State of Hawaii-owned 4000 feet
Long Upolu Point Ainpont is parallel with the dixection of the
prevailing winds. The amount of nainfall averages about 57,62
inch.e,é per year at Hawi, but variations ghiom the average are Large.
Annual maximum §on the same station 45 over 101 inches per year

and anual minimum &5 Less than 26 inches. In genuali., Land at
highen elevations neceives more redinfall than Land at Lowen eleva-
tions. ‘The' area east gnom Hawi, and closer to the tradewinds,
necedlves more rainfall than the arnea west grom Havi., Average
anual §all at the Mauna Kea Beach Hotel, south fnom Kawaihae Harbor,

L8 onky 7 Anches pen g-;ch.. Jus thirteen miles from Hawi, on the
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uppe sLopes of Kohala Voleano, annual nainfall averages about

175 Ainches per year,

Rainfall was analyzed since it may significantly afiect the choice
of the site fon the proposed integrated Livesiock, aquaculture,
ghain production complex. 1In ateas ulfhe/ze drought L8 Likely Lo
occun, such as the area close to the Pacific Ocean and wesit from

a Line connecting Upolu Point and the chest 0§ Kohala Voleano (sece
Map 2}, there may be entine months with no nainfall whatsoever.
Further, £in those areas, thenre may be came.cuaiive Ao month periods
with only an inch total nalinfall and even at Haul thene wexe
consecutive thaee. month pezz,;'_od‘s with Less than two and one half
inches naingall. Such perdiods occwired moxe than one time .in

Zhe past 66 %o 67 yeanrs,

Substantial iwigation waten supply will be needed if grain crops
are Lo be ghown duning dny periods. Rights Zo use of an adequate:

~amount of Luigation waten showld be seewred and anrangements fon

maintaining the iwigation water supply system should be made

“before developing the area fon ghowing grains, As wikl be discussed

Later in this Section, there is more than one possible sournce of

water fon Lwigation.

High raingall perdiods wmé also analyzed. A summanry {8 given on
Table 4. Hawi, about aversge 50/1.‘an area where raingall may

be higher £o zhe east and at highen elevations and Lowen to the

west and at Lowen elevations, had a recond high nainfall o4 mone
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than 28 inches in one month., Total raingall in huo consecutive
months exceeded 25 inches thuee times and was almost 35 inches
in one dwo month period. The lighest rainfall in a Zvee monin
consecutive period was more than 45 x;uche.s; 1% 48 Likely that
ghain creps will noi ghow duning periods of excessive rainfall.
Thenefone, provisions -should be made fox stoning pontions of
wheviouws harvests ofa'écm. pwichasing and stoning grain sufficient

fon three on more months feed.

Duwning extremely intense nadn, there 48 a haz:md 0§ fLooding

caused by sheet h.w1065 from the Kohala sLopes towand the Pacdidic
Ocean. The 5£oadmg hazarnd 48 greciten in the area cast from

Hawi than in the area to the west. However, the baAa.&t Zava ito the
west is Less weathened and Less porous, s0 a smallern naingall 4Ls
nequined in the west fon the same anount of sheet runoff as in

the east. Difjenence in Location of the facilities within the

" Project anea should not significantly affect the amount of sheet

nuno §§ expected on Zhe amowit of protection required for avodding
damage to buildings and Livestuek. From preliminany analyses, 4%
appeans Likely that protecting againsi a §Lood wave of about

18 dnches depth and Lasting fon a few howws should be adequate.

The only supply of waten in the Kehala area which {4 immediately
nesponsive to differences in rainfall are the Honokane and-the

Pobobfu stneams. Oihen sounces arne also responsive Lo nainfall, but

, not immediately on directly s0. Since only Awo pcnennj.az. stneams

exist within neach of the Kohala Ditch and thein fLow L8 nol Auﬁ&cuewt
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" fon the {wigation of the f.Evtgc ampunt of Land culiivated by the

Kohata Couporation, Lange investments have been made over a period
0§ about §0 years for developing an adequate and reliable supply

0§ {iwigation waten. Because much of the developed supply must be
pwnped and dves not reacl the 6y¢»tem' by gravity, a neliable 6up);‘lﬁtj
0§ power for the pumping was also necessany. Thus, power and waten

nequinements for the area cannet be separated and examined apart.

Bricfly, the existing systan for supplying Lrrigation waten divents
waten 6!.L0m the Honohane and Pololu Streams, when it L6 available.
That supply 45 augmented by waten pumped from wells, fwwel drdfts
into perched water tabfes, and sprnings. An additional supply of
waten fon Luvigation comes by pumpdiig from vertical Ah.aﬁ«ta {maud}
ne.aﬁ the oco:m shone. Kohala Conpomi‘iau phesently ):nunpé f/om
three o4 fowr such shagts, using the waten from one shagt (Kohata)
fon cooling watern supply for the sugar mill sfeam plant and water

Jaom the other two shafts [Hoea and Walkare) for Lrwrnigation.

There ane 37 tunnels {nto water tables perched on older basali
surnfaces which weathened sufficiently that they beeame nelatively

impemeable and can hold waten. The supply (h.echcuige} gorn those

_ penched waten sounces comes from percolation of nainfall down grom

. the ponous basalt above. UlLtimately, those perched supplies now

neaching the prineipal iwigation. water conveyance, the Kohala Diteh,
do come from the na&ﬁa&&. The perched sowricesd naache;d via the
tunnel drifts are noi Likely 40 extensive that they could be counted
on for a neliabfe supply of ;ua.ten aftern a period of prolonged drought.

"
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The waten §rom eleven springs s also delivered to the Kohala

D.c',tlcﬁ. Two othen springs are now dry, The Largest spaing 4s situated
in the East Fork of the Honckane Nui Canyon below the Kohala Ditech.
That spring yields about one and one quarieir million gallons per

day. The entite system is estimated to have a finm supply of about
nine million gallons pern day of goed quality water. AL times, the
Aupp.{’.y has been as great as foaty-three million gatlons per day.

The swriface water and the water coming grom the perched tables and
the spnings are generally Low in toZal dissolved solids. The mineral
content of the waten appeans to be balanced between chforides and

sulfates.  While zthe wafer deLivened from the shafts s relatively high

in dissolved solids, most of the Project area can be supplied with

water of a quality suitable fon the proposed uses. The quality of
the waten 48 discussed in more detadl below, because that information

may be wseful in chooding the Project site.

The ghoundwater gencrally comes from fwo different kinds o4 'fsouncu.
Perched souwnces and springs will have Low tofal solids, because the -
waten 46 hain water which has pencolated only a shont distance through
the nock, dissolving minenals on its way to its place of diversion
into the !?a;hata Ditch system. Some of the shallow wells in the area
also heach penched sounces with Low total dissolved sofids. However,
in dn;j times, those high qucLE.Li:y watens coming grom shallow sources
will not be nechanged and they are noi a reliabfe source of water.

1¢ is the decper wells and the shagts which provide the reliable

quantities of groundwater fon innigation and othen uses,

[



The deepen wells and the shagts skim water gnom waat is called the
basal aquifer. Ocean waten peuneates the vessicles in Zhe basalt.
Ralnfall percolates dowwwvard $nom the sungace and eventually nests
on the sea water which peumeated Laterally from the i{sLand margin.
Because there s only a small dif 5uéuce A specd fie gravity be-
dueen the sea waten al.‘ld the fnesh waten, 4t is believed that the
depth vf gresh waten will be many imes as mu.ch below sea Level as
Lt 45 above sea Level. Thus, we can pletue a skewed douﬁﬁe. convex
Zens of gnesh waten above the sea water, Those water masses occupy
the small voids £in thé Langen mass of basalt which §Lowed §rom the

Kohala voleans and fommed the nonthewn part of the Tsland of Hawail.

T2 seems neasonable to expect that where the nechaige from pen-

colating rainfall is greater (that is, where the rainfall L8 greaten),

the dimensions of the fresh waten Lens above the sea water (the

basal aquifer) will be greater. That supposdition L& confirmed by.

plotting the elevation above sca Level at wiich fresh waten £i8 finst

encountered from above, along a Line e.x-feudéng lﬁzwm east to wesi,
as was done on Map 3. 1In -the east, whexe naingall and rechange anre
gheaten, the surface orﬁ the basal aquiger 4s about eight feet above

sea Level. 1In the west, at Waikane Shaft [at the wesiean end of the

alnstrnip) the upper sunface of the basal aquigen 46 only one fooi

above sea Level,

The sea water and the §resh water mix 4in the voids in the basalt

masses at the edge 0.6 the Téﬁahd. The mixing occurs nearest the

"acean and also occuns whene the recharge i4 Least. Thus, water near

44
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the ocean and west §rom Hawi will be saliien than waten near the
ccean and east from Hawi. Water Zaken from wells shimming the
basal aquifer a mile grom the ocean and east §rom Hawl has Low
total dissolved solids. 1t would prebably be necessary Lo J’Tocaze
wells thaee on foun mifes gnom the ;::ceau, and consequently wells
0§ much greaten depth, to obtain water of similan quality wesl -
fnom Upolu Point. Present aunbers which may be used as a general
guide are the gollowing: |

Wells 4rom Hawi east at about the same elevation dé
Highway Route 27 yleld water o4 about 150 Lo 200
ppm solids.

Wells west from Hawd and ubout the same elevation as
Route 27 will probably yield 500 Zo 700 ppm s0Lids.

Shafts near the ocean east from Haui yield wa/té)y of
1200 ppm solids on Less. )

Sha§ts near the ocean and west faom Upolu Point will
probably yield waten of 3000 ppm and more solids.

The salinity of the punped water will be affected by changes “in both

dhe quawf;&téu of pumpage and in the amount of water ct‘éve.futed' grom

othen places and used fox Luigation on fields whene the water per-
colates Lo ﬂta basal aquifer nean the wells and shafts. As the
Kohala Conporation §inally ceases diventing watern from upper Levels
and to the east towand the present cultivated area, the necha)t.ge.'ta
the basal aguifer in the neighborhood of the wells and shafts wéll
diminish. Salt water will intrude into nock vessicles furthen intand
and the total dissolved s0fids should increase, in time. Thal effect
would be 5woﬂ1e)‘n aug:hgsLted i§ the nate of pumpage grom the wells and

shafts were increased, since evaporation exceeds naingall in the atea

45
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and since the pressure of §resh waten hofding back the salt waten

would be decreased.

Howeven, it is mone Likely that even with development 04 the proposed
Livestock, aquaculiune, agriculiure complex, the rate 0§ pwnpage may
be neduced. Reducing the amount of water withdrawm {rom ﬂzé_ basal
aquider will act towand déminishing the extent of salt water in-
frusion. With Less intwusion and Less evaporation, the total dissolved
solids should tend to decrcase. 1% -.{',5 not wonth the effort of thy-
4ing to predict the Long Lesum salinities becauA'e 40 many of the

factons detenmining the sabinity are elther unknown oh Lnsuffi-

ciently knowsn.

White the mineral céntcuut and tunbidity of the surface water supply
appear. usable on the proposed Project lsalts ean easily be added o
the catfish waten Lf they are required), the bioidgicaﬂ quality of
the waten taken §rom surface sowrced ox conveyed in open ditches and
;tunne&é 48 a malten forn concelut. Ne.ma.to&e,s are-a present menace and
measwies must be taken to avoid their invading the Pro feet facilities.
Pinwonms, hookworms, and the trichinae are noi desinable guesis for
the cattle, the §ish, on the swine. ALL water fox Project Livestock
and aquaculture should be pumped ghoundwater from thé basal aquiger,
conveyed in closed pipes. .Ca.ttte. will have no trouble diinking water
with considernably higher salts than any obtainable in the Project ared.
Cat{ish supply water éhau,t’_d be hept below 2500 ppm solids for best

| gn.owth. On the othen hand, ca,tﬁush gnowth will be faster in waiern

having 1200 ppm s0Lids on mone than dn waxm with Less dissolved solids.
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D. Taunamis.

One additional waten-related considenation is protecting Project
stauctures fom damage and protecting Livestock from Tsunamis, oA
waves generated by eanthquakes in the Pacific Basin. The highest
neconded aunup fuom Tsunamis dn the Havalian Tslands L& about

65 5eet On the 1skand of Hawaii, at a place near Akakoa Bay,

muzup was measwied o an elevation of 16,7 metens (54 § feet) during
the Taunami o4 Apndll 1, 1946, Runups from Tsunamis necently re-

conded near the Upolu Point Atwpont anes

Apnil 1, 1946 . 6.0 meters (19.7 feet)
Maneh 9, 1957 3.3 metens (10.& feef}
May 22, 1960 2.7 metens | 8 9 6awt)

The ainport 4s more than 80 feet abouc. sea £e.ue,8 u:uleu thene 46

some overniding neason, the Projeck dacilities .éhaui’.d not be situated

at a Lowen elevation,

Princdpal waten supply sources of concern for s4ting the proposed
P!r.a jeet are shown on Map 3. A general cownelation showing that |
Koha,?.a Canpam,tc.an annual pumpage increased during pendiods of Low
nainfall and decreased duiing periods of high J:.a,mﬁau_ is on Chant 1.
1t is not wonrth the -eﬁﬁamt 2o thy to funthen nefine that connela-

- tion, because the amount and Location of {wiigation supply Lo the

* cane §ietds, the seasons of the year , and operation -0f the sugar

mill steam plant affect the amount of waten pumped.
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E. Water Requinements.

Both the sunface water and the ghroundwatern will be used in the
Project., Surnjace waten will be used for Luigating grain crops
and the groundvater will be used fon all Livestock and aqua-
cultune purposes. The surface waten will be delivered fo zhe
grain lﬁ.ée,i’.db via the Kohala Ditch Company sysitem and the on-faum
wa,try'a distribution ditches and pipelines. Groundwater will be
delivened to the Livestock and §ish facilitics by pumping from
new w._e,&ﬁa into the basal aquifer and transponiting the waten to

point of use in a closed pipeline system. By that means, con-

) Lamination and Losses will be minimized.

Water nequirements fon the various” proposed uses are given on
Table 5. An initial deedbot with 4,000 Holsteins and 6,000 to
§,000 steen feedens will nequine about 500 gallons per minute water.

The gnoundwater temperature is about 72 degrees galrenhielt, which
44 fine for the Langer arnimals. Caluves will nequine waten heated Lo

105 degrees and when §ish are added, the waten will require heating

[for catfish, to 76 deghees minimum) oxn cooling (for rout down Lo
about 58 d(’.gl.l.e.%}. No additional water will be nequﬂied forn §ish
growing facilities producing 200,000 pounds or.less annually.

Water will also be nequired 4’.6- Profect powen {8 generated ail site
nathen than puwrchased nom the HLéo ELectnic Light Company, Lid.

1§ Diesel-ebectric units ane installed, about 0.4 gablons per
minute per tunbocharged Rilowatt houn will §low through the
radiatons. Tataﬁ nadiaton cooling water quanbé.ty witl depand on e

48

S e b el Lt o S e e




size 0§ Livestoch facility and the total Project power requirements.
1§ peak Load 48 about 300 hilowatts, as At will be with the initial
deedlot mentioned above and with addition in the near future of about
100,000 pounds annual Live weight of §ish, then the cooling waten
ci/acMﬁd would amount Lo 120 gal’,ﬁblw per minute, but mosit would
be aecitculated 4in a cﬂqbed system. Any system supplying the wat&a
needs of the Livestock will also supply the water needs of the
Dicsel-electric units, Altenatively, the _jache-t c.oa!j.ng waten

can be used to heat the w@t&a supply for the nest of the system.

In that manner, all waten for the §Lsh and dm'.ﬁ!ulng water §on
(.:.aﬂue,é can be hea,téd without additional power expense.

Surface water nequirements will ua}Ly with the amouni of .{ia;_id on
which feed grains are grown. 1% has been supposed that fwo crops

pen yean can noumally be grown, Each crop will nequire about

 thnee acre-feet of water per acre. fowever, crop water require-

ments are not unifoam {in Zime. Relatively Large quantities of

water ane nequined fon producing healthy stems and Leaves and fox

forncing g!r,a.i.ﬁ heads. Zo jfaow to a unifonn elevation, which eases
hanvesting. " Relatively small quantities of water are needed at

times when the §Lowers should develop, when .thg. ghain heads are
matuning, and before and duning harvesting, when Zhe fields shoutd

_bo. dny. Thus, the water Load facton will be lbetwaen one thind

ancf one haﬂd. Peak waten supply t.aa,te will be fwo fo three :&unaé

the aueﬁage nate. Duning perdods of Little or no, rainfall, either
the crop will fail in ﬂza absence of water or very Lange quantiiies

of water will be taken from the combination of the Kohata Ditch system
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and gnom other storage, which docs not now exist. Even with the
Andtial quantity ef Land, about 3500 acnes after conversion §rom
<mponting grain o usding Project-ghown grain {see Table 3}, one
month A.ton.aQG. to avoid crop failuwre would nequire abowt 5000 acre-
feet of usable neservoin capacity. Even a reservein fon daily
v-!:f(:cmfage. for all the crop Land would cost mone than half a miliion |
dollars and would occupy mone than one hundred acnes of Land.

The existing system of .th.e !éo!za.ﬁa Diteh Company has suppleménted
the dupply of waten from natwral rainfall. The. system does not
have deueﬁaﬁe.d resources Lo function as alp}u',many sounce of. waten
'50& a Lange irnnigated area 100 percent of the time. When water
45 available from the Kohala Ditch fon .('Jwéga;'i;'i.on, L can be sup-
plied to the grain erops via existing channels and pipelines
distnibuting ditch waten to the fields.

The exisiing Kohala Ditch Company water sysitem does not have any
substaniial holdover stonrage §rom which water could be withdrawn
durning peju‘a& 0§ Low wa,ten supply., White the sysiem {Low averages
about 27 million gallons per day, the §inm supply durning periods
of drought is only about 9 million gallons per day. 1§ a drought
Rasts for a Long period, many of the shallow water sources duy up.

F. Waten Sowrces.

The groundwaten -sounces already developed are mentioned here ih
nelation to thein utility fon the proposed Project. Individual
dounces are showin on Map 3. Shaft No. 4, Kohala Shaft, is a water
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supplis makeup forn the sugan mill steam plant condensern cooling.
Pumpage has been about 73 million gatlons per day at the iimes

when the steam plant 4is processding tie sugan cane. Power fon

that pwnpag‘e' has come §rom the turbine-generatons installed at

the steam plant. The Kohala Shaft is far frnom areas whene Project.
water will Likely be consumed. 1.’Juub5 portation and pumping cosis
will bé. veny high when there it no phocesd industny . .use for the steam

plant.

The next wa)du'.ng shagz, Hoea Shagt, No. 2, 4is nean the existing

) 5ee.d£a.t and Hoea Camp. The shagt is at Low elevation. Watern pumped

a,t the shaft i» delivered by pipeline to fughe.tc efevations fon
duigating existing cultivated fields. Power ﬁan. that pumping
comes grom the Hauwl Hydroelectric Plant. The waten discharged
5me the Hawi Hydroelectnic Plant L negulated in a small redervoir
at abowt 300 feet above sea Level and from there LT 4s wmbmd
to neanby fields. The Haui Hydroelectric PLant discharges about
§.5 million gallons per day when operated at aboul 300 hilowatts
au,tpu;t. That amounit of water would be adequate for Ludgaiing

500 1o 750 ac'tw,b duning Zimes of peak water neqw&umcnﬁ. Maximum
output of the Haea Shaft for éuppl’. ying Luigation water has been
about 2000 md;&wn gallons pen ye.afr., on an average of 5.4 million
gallons per day. The combined waten {discharge grom the hydro-
electric plant and wa{en punped ghom the shadt) would be sufficient,
with some daily pondage capacity atready exisding, fon Lnvigating

§00 £o 1200 acres: Thus, the combination of the Hawi Hydnoelectric

Plant and the Hoea Shaf would be sufficient for iuigating




20 d:a 30 pencent of the initial ameaga fon growing 6eed ghain (see
Table 3). 1t should be noted, however, that the Hawed Hydnoe,temc
pPant would then consume almost all of the §ium waten supply from

the Kohala Ditch and there would be almost none Left for other wsens.

Funthen, 44 the Hael plant 48 used, the water will be discharged
at a Low elevation, where it canmnot be used elsewhene, except for’
the 'ﬂocaﬂ innigation, without additional expense §or pumping and |
thans pontation. | '

(When pumped {viigation water wowld be needed, jdwzj.ng pe)x,i.oda' when
there is insufficient water 4in the Kohala Ditch, the pumping of that
water from the Hoea Sha4t would conswre abmosit the entine available

-swz.ﬂace. watern supply.

Wcu.fzane Shaﬂt [No. 1) .us just west grom Upolu Point Adnpont. Power
601:.. pumping water from the shaft to higher elevations, whenre 4t
can be used for dwigation, 44 supplied from generation e,aewhene.
1§ the sugar mill sieam plant 48 noi 4}u operation continuously,
then pumping powen would eithen come §rom Project geneaating plants
on uwould be purchased §rom the Hilo Electric Light Company, Lid.
The .caé.t of 'pwnp.éng Lange quantities of wailern with eithen sounce of
power will be prohibitively high. Thus, while small quantities of
waten nu.ght be pumped and distnibuted to Livestock and aquaculiuwre
facilities at a neasonable cost, crop Luigation watenr cannot be
pumped §rom the shafis at a neasonable cost on a rebiable basis,

aften the sugar mxﬂlu shut down.




Besides the shafis neaching the basal aquifen, wells have been
dnilled forn specdal punposes. The Halawla Well {No. 2-1 on Map 3)
supplies domestic and potable watern. The pumping capacity {is about
2 million gallons pen day. The water {4 very Low in total dis-

- solved.solids and high prionity usens will probably take all of LL8

ouitput,

Union MLLL Wells Nos, 1 and 2 neach the basal aqu.édé.fa and also phro-
duce water Low in dissolved solids. Power fon.pumping comes -from

the Union Hydroelectric PRant. Water for operating the Union Hydno-

" electric Plant comes §rom the Kohala Ditch. Duning £imes of Low

watern supply, there will not 'be aué.ﬁicj.mt'wcutm dn the ditch sysiem
for openating both hydroelectric plants on, consequently, gon pump-
.ér:xg 5no:ﬁ both the Hoea Shaft and the deep wells. When the well pumps
can be operated, the water will phobably be uded outside .thé proposed

Project.

While water pumped from the shafts and the existing we,m would be
adequate foxr the Livestock and the fish, the Location of the watern
souwrce may not be advantageous with respect to Locaiion of the pro-
posed integrated operation. The cost of transponting the water a
mile Lo its area 0f use will be about the same aA the cosi of
developing new wells, Tnstalling new pumps and mofors £i& a cosit
which will be {ncwwvied whethen new‘ wells are developed on whether

waten L& taken §riom the exxléténg‘ shafts. The exisiing pumps are 100

Larnge and would soon need neplacement with equipment sized fon the job.
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1t is moxe favorable that new wells be develLoped at the séte
selected §on the Project. Tnitial capacity will be about 500 gallons
per minute, Since the supply must be 'ne,uab.f‘.e, Avo wells should be
installed, . Each well pump should be able to supply all of the waten
needs for the Livestock, aquacmé facilities and the poweaplant
(4§ c.m‘e. i dnstalled) . '

G. Power Requirements.

Project power requiremeits are swnmwiized on Tabfe 6. Aboul
300 hilowatts are requined foi the initial 6aa¢,£<,au A safe,’
neliable supply must be provided. Initial Project needs coutd be

" met either by a Diesel-electric plant on by purchasing electnicity

from the Hilo Efectric Light Company, LZd. Inf,ti.a,ﬁ annual operating
coau wou,td be similar, on the onden of $52, 000 However, 4f aqua-
cu,(’,tme. ﬁac,omu ane pant of the initiek Pro jeet on if they are
added i’.a,tm, costs of heating oh cooling water with electric energy
would be high. Since there &8 a Lange heat nejeciion £o Diesel
engine jacket cooling waten, sufgiclent for heating 64',4;!1 facility
waten and ca,éﬁ dm’.nfe,éng‘ waten, Diesels are uéen,téa.t for economical

expans Lon.

White it might be argued that it 48 better Lo begm with Lower coslt

puwichased enengy,the e.cano_mu ac,tuaf;’.&y favonr a Langen uu,twl’. invesi-
ment, 4if aquaculiure L8 contemplated fon the near 6wtune. As Long

as we musi assume thail the punchase cost for the nglg plant
equipment wilk .mc)r.eaéa annually at a nate gneater than the nate 04

intenest on the bomnowed money, it is better o purchase equipment for

G4
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a Diesel-clectric plant initially than to wait a.nd Laten purchase the

same equipment at a much highen cost.

Primaty pbwm supply gfor the Profect should be gfrom a Project-owned
Diesel-electnic plant. Backup powern should be available from the
Hilo Electiie Light Company, Lid. by connecting Lo the wtifity

transmisslon systen and providing a stepdown substation.

H. Powen Sounces.

Existing and Likely futune power sources are .t.'wée'gac'.uen on Table 7.
Thezj Anelude the exdsting sugar mill steam plant, wo hydnoelectric
plaits (Hawl and Unfon}, wtility supply by the Hilo Efectric Light

Company, Litd., and a new Diesel-electiic plant in the site area.

The sZeam plant has boiler capacity sudficient Lo supply about
15,000 hilowatts of eleciricity. The plaint now has two turbine-

gencraton sets, a 2000 hilowalt wiit and a newer 7500 kRilowatt unit

“which has never been operated at much more than half its rated

capactly. The steam plant's prinmary wse 48 supplying process steam
for making sugan. The fuel .is bagasse. Aftern the Kohala Conpona-

Lion ceases growing cane {n the Nonth Kohala Distnict, there will be

no fuel for the steam plant. The chain ghate stokerns can easily be

convented forn othen fiben fuels, such as pulverized and ground wood,
ground stalks of ghain crops, on ghound mawwe., However, unless the
fuel supply 48 adequate fon generating about 65,000 pounds of steam

penr hbw’a, the steam genenaton should not be operated.
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The cost of transporting the necessarny quantity 0f fuel Zo the
plant, whether tuched fibens ot punped mawAae, Wikl be as much oh
none than the plant owtput i wonth as fuel neplacanent energy.
That doesn't dnclude the costs of growing Zhe §iber, harvesting it
o operating the plant. T§ manure could be economically pumped
from a nearby jeedlot, it would nequire the feces from about 65,000
cattle to operate the plant at mindmun capacity. That 45 ;Scm
gheater than the initial on neah 5u.‘twr.e. capacity of the proposed
feedlot, and would Limit the selection of site to areas which may
be othemvise undesinable. Fiber {uels cannot be considened a souice
of ﬁowm fon uses qﬂten than a Aea,boﬁat process, such as the sugar
mifl. There will inevitably be drought perlods duning which there
Wikl be insufficient harvest 0§ woody on plant croph. During such

times, other power s0uLCes witl be needed.

The Avo existing hydroelectiic plants arte not operated as yeat nound

' primaiy power sowrces because they do noi have a neliable supply of

waten. The Union Hijdroelectric PLant (500 hilowatls eapacity) will
probably be maintained for uses othen than in the proposed Project.

The Hawi Hydroelectric Plant (350 Rilowatts nameplate capacityl would

have enough capacily for supplying the §eedlol powel, but then there

could be no aquaculiwie uu'i’,e,bé additional power weire supplied to heat
the waten |for catfish) on cool the water {for trout) . Centain
custaceans and anthropods can be grown 4n water the temperatune of

the basal aquifer. -Unﬁorutuna.tdy, thein culiure u_aw in the develop-

mental stage and they cannol now be counted on for a neliablfe com-

mereial scale addition Lo the Project.
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Eithen powen purchased from the wtility on power generated at a new
Diesel-electnic plant are the alternative means of obtaining a reliadle

supply of electricity fon the Preject.

Likely auwal costs for purchasing electricity from the wtility ane
given on Table 8 for sevenal cases of Project development., Those
costs were caleulated wsbxg the nate schedule for Large general
senvdce, Schedule P, and assuming that by the time the facilities

ane operaling, or shontly theneafter, .the-HLCo Etec,m.c'c Light COmpa.ny,l
Ltd., will be paying _abau.t $8..00 per barrel of Buther oll and will
therefore adfust Lts rates -0f sale accordingly. A sample caleulation
L8 given on Table 9.  Ta addition o those éa@t&,'ﬂm!ge will be the
annual costs_o0f a éc.l.bé.ttbtﬂqn connecting the Project point of distribu-
tion with the uwtility transmission system, The major utility Lines

arne shown on Map 4.

Likely annual costs for operating Project Diesel-electric plants
are given on Table 10, The costs wene caleulated on the aAéwnpﬁon
that tunbochanged Diesel engines would be used. Present costs for
Diesel fuel ol are about 1% times present casts for Bunker oil and
that nelationship {s Likely fo continue in the future. For that

" heason, Lt was assumed that future cost of Diesel fuel oil will be
" about $9.00 per bannel, Plant superintendence and personnel cosis,

ubnicating oil, pants, supplies, repains, and miscellancous cosis
were developed from Amenican Sac,i.e,.ty of Mechanical Engineens published
data on costs of simitarn-sized plants used §or general power supply.
Those costs arne included in the numbers given on Table 10. Sub-

station costs fon connection o the wtility would be additional.
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After examining the caleulated annual costs, it appeans that both
puwrchased utility powern and Diescl-gencrated power are close in
cost fon an inditial Lnstallation without aquaculture. However, 4

‘aquacultune is pant 0§ the Project, aumual cost fon operating a

Diesel-electrnic plant will be Less than aniual costs forn purchased
electricity. Total annual charges, {ncluding costs for owning the
substations and the Diesel-electric plant, are given on Table 11,

Profect powen should be generated at a new Dies el-electnic plant in
which the total capacity 46 fuwwinished by the combined outputs of
sevenal wiits, so that units may be maintained without intewwpting

the ;mpp&j.

1. Rehabilitating ihe Hawd Hydroeleetrnic Plant.

1§ a waten supply adequate for operating the Hawi hydroelectric
plant at half on more capacity on a cowtéhuou basis could ge guar-

anteed by the operatons of the Kohala Ditch, then it might be wonth

.:Ldlabwt',ta,tbtg Zthe hydroelectric plant.. Plant .output could be

delivered to the Pro Jjeet negandless of Location, via the existing sub-
Lransmission sysiem. The existing Pelton turbine can be nenovated by

neplacing the governor with a dual control (needle and fet deflecton)

gate-shaft type governor and by dismantling and Jcehdb.{',&:’,ta,a'ng the

turbine. The generaton can be overhauled. The Langest single cosit
would be fuuishing a new penstoch for delivening water §rom the
Kohala Ditch to the machine. The existing penstock is buried.and

there is no way of determining its condition on remaining useful Life.

| 1ts diameten 45 30 .inchq,é, 40 it could be Lined in place with concrete




- and steel. However, that is a job nequiring specially irained

cnews and would be more expensive than providing a new penstock.

. 1{ systen grequency regulation can be provided by the Hilo utility,
1 = then a 14-inch diameter penstock would be ﬁdequmte, provided that
|- « a jet deflector openrates so there are no rapid changes in the
quantity of watern §lowing in the pem.tocfa.. 1t 48 estimated that
with a new sieel pen&tocfz, protected with an adequate coating

I system, supponted on concrete saddles, the nehabilitation can be

~ accomplished fon about $100,000. That 44 far more than the present
= value of the existing installation.

-J ‘ 1§ nehabilitated, the Haiul Hydroelectric PLant would save about
N hal§ the Diesel plant fuel costs and tie cost of nehabilitation

would be nepaid in a few yeans. However, a neanly condtant supply
- .
J ' of water must be guananteed gon the plant .-- about 5 million gallons

per day on more.
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Highest month

28.20 inches-Mar 1902

Number of 1900 -~ 1966
Month Inches (Mean) Years Record Minimum inches (yr) Maximum (yr)
Jah 4,91 . 67 0.28(53) 18.00(59)
Feb 4,44 67 0.38(14) 14.16(37)
. Mar 5.12 67 0.62(26) 28.20(02)
_J : Apr 5.51 67 - 0.67(47) 19.22(18)
May 3.65 o 67 ) 0.06(21) 12.32(16)
— Jun 3.12 67 . 0.29(22) . 10.07(14)
i Jul 4.08 67 0.76(17) 14.18(14)
- Aug 4,22 67 © 0.66(09) 18.20(14)
_ Sep 2.62 66 : 0.26(29) 6.69(14)
j Oct 3.28 ‘ 66 0.58(28) 10.92(41)
- Nov 4,77 66 ) ) 0.67(47) 13.82(30)
Dec 5.82 66 0.90(00) 14.79(50)
L ANNUAL 51.62 - 25.66(62) 101.55(02).
I
_J Lowest month _ 0.06 inches May 1921
: Lowest consecutive 2 months 1.44 inches Aug-Sep 1965
. . Lowest consecutive 3 months 2.4l inches Jul-Sep 1917
L

Highest consecutive 2 months 34,45 inches Mar-Apr 1902
Highest consecutive 3 months 45.27 inches Mar-May 1902

§1




TABLE
c Maximum Max.

LIVESTOCK*, AGRICULTURE, AQUACULTURE* Cubic Feet/sec Gal/min Cal/day
5,000 llead Feedlot 0.5+ 250 180,000
With 1/2-Size Catfish nearby 0.5+ 250 360,000
With 1/2-Size Catfish apart 1.0+ 500 540,000
With Full Catfish nearby 1.0+ 500 720,000
* With Full Catfish apart 1.5+ 750 900,000
10,000 Head Feedlot = ° . 1.0+ 500 360,000
" With 1/2-Size Catfish nearby 1.0+ 500 360,000
With 1/2~Size Catfish apart : 1.5+ 750 720,000
With Full Catfish nearby 1.0+ 500 720,000
With Full Catfish apart 2.0 1,000 1,080,000

% All livestock water and fish-growing water
must be pumped from the basal aquifer.
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5,000 llead Feedlot
With 1/2-Size Catfish
With Full Catfish

10,000 Head Feedlot
"With 1/4-Size Catfish
With 1/2-Size Catfish

Catfish Only - 1/2 Size
Full Size

1/2 Size
Full Size

Maximum kW

185.3
210.3
241.3

. 277.7

295.2
302.7

73.0 with Diesels*
122.0 with Diesels

213.0 with Elec.¥*
402.0 with Elec.

* Using Diesel engine jacket cooling water to

heat Catfish makeup water.

*% Using electricity to heat Catfish makeup water.

63

Monthly
kWh

98,186
.110,098=*
132,439*

138,178
147,718%
150,090%

. 33,512
55,853

134,312
257,453

Load

Factor

0.74
0.73
0.76

0.69
0.69
0.69

0.64
0.64

0.88
0.88
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TABLE

AUnit

Type

Rated Kilowatts

Rated KVA
Voltage
rpm

Fﬁel
Fuel Source

Head

Year Installed

 Age, years

EXISTING POWER SOURCES

Hawj

Hydro

350 .
438

2,300
Water
Kohala

-Diteh
280 feet

1923
50

OTHER EXISTING POWER SOURCE:

FUTURE -POWER SOURCE:

Union

Hydro

. 500

625

2,300

514

Water -

Kohala
Ditch

500 feet

1940

33

Mill

Steanm
Turbine .

12,000
2,500

2,400
3,600

Steam from
Boiler

Cane
Bagasse

200 1lbs.Steam
at 480 deg.F.
1936

37

Diesel-electric Plant at Site,-

Mill

Steam
Turbine

7,500
. 9,375
11,500

3,600

Steam from.

Boiler

Cane -
Bagasse

440 1bs.
Steam at
650 deg.F,
1966

7

Hilo Electric Light Company, Ltd,
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I TABLE ', - SAMIPLE CALCOL ATION
I COST OF PURCHASED ELECTRICITY
i
| Mordhly Rutrs_Trom. _)Ch(‘{h('e P Large Gerers: Seryice:
l e ind < Firet 100 kW or le‘;s #425’00
| CNest Aol at Z.m/kw'
Al oyer SOD KW at 2.80/kW
_Eneray: | - . Aa\just‘ed for /\d\: @r

. S Bace Bhte d4,29/bhlfucl Fo, _‘:}r)’bol fuel |
Mirst I(X)k/Vh/kW lo.0g/kih  h0.0z2401 3002805
Nert 250kHn/ ki 0. OI7 0.°02040! NOG0S |
All prer 550k Wh/kvl 0. 015 0.018401 0. 02305

!

For 10,000 -read Feedlot plus. 100.000 [bs Anrual (ifisr:

Lemand = 295.7 kilow!ls o
Energy = 147,718 kilows! hours = 590, 4 kWh/ «W

t/‘onfhly_(.horr(c
D&'ﬂﬂ)d’ Fired 100KW  for * 425. OO
Nert 185, 2 kWai2.60=__ 507 52

. ’-ﬁ'c) YRV
Enerqy: : Now aﬁ%.ﬁﬁ/ bb) . ufurc at %6, OO/ob‘
First 10OKWh/kW — ® &20.F0 % BZB.04
Neyt 250vWh/kW  1,505.5¢ .. |,B48.62
Nert 150.4kWH/kWN 81697 . _1,023.38
- 3013, 36 % 2 700,11
Add Demand | _932.52 ©32.52
Menthly Gill:  #3,945.88 + 4,652.63
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Biological Impack

04 the fLona 4n and arwund the prososed anea there will be
no advense effect on Lees,scrubs, grass & aquatic plants. The
nesultant change will occwr witn the present sugar cane fields
and following cane fields that wilk be neplaced by §orage and ghain .
crops and smakl areas of pastuwie.

Thore will be no hnown Zmpact on any gLora o4 the nare and
endangered species. . )

The fauna 4in and around Zhe proposed area will not be adversly
affected by the project and most of ithe habitat for nats, mongocse, -
binds, ména binds, ete. awre man made and onky 6 smakl §raction of
it wilk be removed. A change will take place befween cane fields
to fonage and grain gields. Micnoonganism - myriad - none
intnoduced except in feedlof and waste system and, these wlll be
contwlled. There will be no agfect on manine animals and benthonic
onganisms oi nare and endangered species of fauna. The §Ly |
popubation will tend Zo increase in and anound the feedlot and
Wikl hequire contnol measures and good santtation and nemoval
0§ the manwie on a daily basis §nom under the cattle.

cubtwial and Socidl Factors

The ppro&ed project should have no affect on neaneation nok
L8 any hecreation projects anticipated for the project with the

 possible excepiion being proghams fon empLoyees of ihe complex.

Thore will be no affect on aesthetics and human intenest gaclonrs.

There musi be adequate protective measwres taken in disposing of
wastes §nom the complex and employee housing and providing sealed
stonage of Liquid waste prion to utilization ab fleld ferntilization.

Economic Impact

The phoposed project will inject over 7 million doflars into
the economy in capitol assels over the next 10 years.
Operational dollans ithat wilk go into the economy in the form
of employment and sonvice will exceed over 1 million dollars.pert yeal.
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X1V EMPLOYMENT

A majon nesoutce Oit North Kohala in addition 20 4he fand and waten
is the availability of @ good wonk force. With the closing of the
Kohata Sugawt Company operation, the foLlowing Table #14 shows Zre
inemployment which will result. '

Eszimated Kohata Sugar Co. Layof§s By Year

(Table 14.1)
Vear | # Laid 056
1973 =~ ‘ 66
1974 ' . 178
1975 152
i 1976 1

Total _ 397

With the advent of oun proposed complex and project we see by Table #15
what employment We intend %o use as Zhe pio ject proghesses.

At this time it & zhe intention of the management 04 Hawail BLogenics
Ltd,, to {mpont onty top managemend and operational managers for

cach area. Therefone all assistand management, clerical, max‘wtenaucé
cald feedens, cowboys, cattle feedens, Huck drivers, fracton operatons,
and all help fon nelated enterprises 0f saughter and processing

be duawn §hom the Local Labox market. oo

Duning. the consuction phases of the projeck, since we <ntend 1o
build the compfex ows elves we will use Local Labok and shills Lo
help construet the unit. We will hely on conthactons in the anread
for excavation and possibly plumbing. We expect onty Zo bring in
supenintendents, ' :

The above progham WLl then hely toially on the skill and Labok of |
the Local popukation Zo consymet and operate the complex and program.

1 The Kohala Task Force Proghess Report ‘20 the 1973 Legiskatune 2~22-73
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(TABLE '# 15)

" *JOB CREATION 'ESTIMATES

ot et e A TR e e 28 g e e o o s

L

PROJECT 1973 1974 1975 1974 ueitimate
Oahu Calf |
Pioh-up & Care 3 3 3 3 4
Raisding Ghain & Fonage 4 25 30 40 67
Holsieins from
100 - 400 pounds 7 15 15 20 20
Holotein &
Custom Feedlof 3 5 6 8 10
"Feed Sionage, '
_ "Processing & Feeding 1 3 4 5 10
Pasiwre Progham 0 4 10 20 25
_ Swine Openation 0 2 6 10 20
 Aquaculture 0 2 4 7 14
Water & Powes Stippy 0 1 72 7 2
Manwie_By-Produdts 0 1 2 2 5
_ﬂg_f_c'._{t_«tg,gjz_q_:}gg._ﬁon. Above A 3 3 4 10
Staughtening,
_Puocessing & Rendeling 0 g 12 25 " 7
Construction Pernsonnel
To_Buifd Above 15 20 20 25 :
Tozals 35 84 17 171 267

Thus as we can see’ employment 4n the complex can take up the sLdck
An umgmpLoyment as 4L 44 constructed.
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Possible Advenrse Envinonmental Effects Which Cannoit Be Avodded
And Methods of Controfling Same

The constauction of any majon phoject such as the proposed
Hawaii Biogenics Anteghated Agricultuwial and Aquacultuwal complex
and §arming will uwnavoidably have adverse effects on Lhe envingnment.
Howeven these effects are short-tesn and with the proper controds
and management and planning ean vintually be eliminated and minimized
where not eliminated. o o
— The {aming operation fon fonrage and grain erops and the
. Aintegrated pasiuie progham will handly change the present aglbéo.&.(’.twnaﬂ
_ - concepts of Land use now in sugan except to change the name 0§ the
|~ cnop and the frequency of the harvesi. Equipment used 4n the fanming

operation will have nuch Less emission than present track equipment
™  used {in sugar cant operations and £esd equipment will be used thus

| o neduction of present emissions will take place.

l ‘ 'The diesel power generatons fon the complex Wil be controlled
- {on .both noise and airn emissions as explained in Seetion X111 Water
. § Powest. '
- The {eedlot complex by design and manggement will neduce odon
and control of manwie by iwice daily nemoval will help ‘efdminate
objectionable odons and help control Ly and insect and bacterial
buitd up. The Zrade winds of the area will akso remove any Ledt
oven odon to- the sea and dispense LL. :

Sanitation is the key word hene and the desdgn and manwte

| handling built Lnto the complex makes cleantiness an eady task.
o A mone detailed explaination of design and manwte handfing
j is contained in Section XV Preliminay Layouts and Basdc Facility
Desdgn taken from the Feasibility Study of the Nonth Kohala Districd
that follows. : :




KU PRELIMINARY LAYOUTS AND BASIC FACILITY DESTGNS

The actual Layout and design of Zhe {acility can accomplished onky
aften the site selection s made and Land agheement fon Lease and
purchase are completed, This 4is due %o teroain differences and
nelation of site to Punsmissdion £ines, waler, /r.gad, ainpont and
wind direction factons.

The.- {olbowing £s Hawail Biogenics, LTD approach o .Eﬁyou,t and desdign
of the complex. 120ustration #1 46 a basdie site Lagoul entailing very
Little detail, '

14 i the wiitens opinion that ultimaie development of the complex's
full potential will nequire 10 years of continuous phase type COnSINUCELON,

1t musit be nated thai by designing the end product prion Lo any B

constetion provides that when any one module of the phase approach
is completed, At can funciion as & complete seperate unit and opesaie
within itself on a profitable basis. : '

The only exceptions %o this axe the suppontive unith such as: shop,

of§ice, grain and forage sioiage. These units will be built Lo
eventually handle the Xoial complex.

In the §ollowing pages we will outline ithe basic types, sizes and

uses of each facility in zhe complex.

‘A, SHOP

The §inst building to be erected on the proposed site will be a
40" x 100" shop., The shop will be fully equipped 20 handle main=
tenance of the complex. |

Qur apphroach o consitruetion of the complex s Zhis:
We intend 2o do all the basie constuiction, with the exception of
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excavaition, ws.t.ng our superintendents and Local fabon.

The initial use of the shop will be 1o fabricate foums for the concrele
" wonk. The shop will be used o build steel fo/uns for the powred-in-place
concrete slats and for the presiressed concrefe feed bunks. We will also

1
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fabricate all sieel calf pens, watens, {eed bunks, gates, and caiife

sonting and work area equipment. The scraper system and winch for - .

mune hemoval wiLl be fabiicated 4in the shop.

Thus ithe shop becomes an integral part of ithe operation. Almosi.foial,

consruction of the complex will be centered within this unit.

Later on therne will be an addition Zo the shop {on equipment storage.

B. .OFFICE ’ .
The o4fice will be constructed at approximatley the same. Ltime as the
shop., This office will senve Anitially for dedign work and a place

fon Mainland personnel Lo stay ab the unit 48 being constructed, 14

design will entail work and &iving areas.

e N e e et o e e
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E. HOLSTEIN DAIRY BEEF AND CUSTOM FEEDING FACILITIES

The facilities foi the Dainy Beef will be constucted in conjunction with
the cusitom feeding facilities for nanchens cattle. These stnuciures will
be enected 4n thiee paiis.

The f{inst Awo uniis desonibed arne also used gok the stage 04 binth Lo
400 pounds Ln the Hotstein heifer neplacement phase of owtr progham.

The it unit will senve ab @ combination baby baun and gang baww. Tnds
sinuctwie will also be the initial wind break fon he feedbot. This
combination unit would be 40° wide and 1,200' Long. This allows fon
the {ollowing: - :

RECETVING AND TREATMENT AREA : _
Catves are placed hete upon wnival whene they are checked, given the

: EILQUQIMUG. medication progham and dispersed Lo proper sectionsd.

At this point the sl and/on crossbred oalves ane moved Lo the
Intensive Care Unit. : '

The othen calves ane moved into thein dndividual pens which are bulll

on 4teel slats over a scraped. The scnaper hemoves the waste Auice

pen day. Herwe the calf is mitk fed wice & day and neceives fiee

chodee 0§ grain and waler. The design of this pail of the facitity aklows
for complete seperation of each weeks calves. At approximately fowr
weeks of age they are moved 4o the gang baw ared.

Now 4n the gang barn the calves heceive milk, grain. and waten. They
wie. housed 4n groups 0f 16, in pens constnucted on steel sbats with a
sonapet undesnneath., About 225 pounds, these dalves e moved nio the
weaneh batn. TLAustration #e

The weaner baun £s 1,000' Long with Awo scrapers and 34" wide with

a 10" drive alley. Hene the calves ane on sieel sLats with a scraper
underneath to nemove manuie. They have {/ee choice 0f ghain and wates.
This unit 48 called Zhe weanelt ban since the cabves ae weaned §rom:

77
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In the weaner bamur, the program of the dainy heifer changes grom Zhe
steens as the hedfer now necedives a higher percentage of roughage 4n
thein hation.

At 400 pounds the calves move 10 the big {eedloi bauns. Sce 1LLusirnation
# 3,4, § 5. This facibity 46 the same fon both Holstein and ranchen
cattle. From 400 pounds to mashet the cattle axe on a 1,000" £ong barn
on eonorete slats and under 100§, Hote thein balanced nation 4s fhee
choice of gna,c'.rié, silage and waltenr, -

Vou can headily see that the calves and cattle dre given speelal
oane and exist in an ddeal environment.

F.' GRAIN & FORAGE STROAGE AND PROCESSING

Total facility design fon this part of the puogham 46 not as yet
co:nﬁze,te.. This is due to the Lack of tied dnformation on silage
stonage and pnadubing in Hawaid. Cost estimates based on Mainland
costs and freight have been used for the purpose of this study.

G. SWINE

The four swine units wie designed uséng the same methods of housing

and feeding as the caltves and cattle. Fiwi are snall {arnowing
units o about 15 sows. These are connected iogether Zo gonm one
stuctune fon manwee handling. Here ithe sow and hen Litten siay
until the newboins aie weaned. After weaning Zhe babies go o the

nwsery and the sows are moved 20 holding pens 20 be fed and bred.

Tn the nwusery the baby pigs are housed under noof on sieel sLats.

"Here they ghow Zo 40 pounds .

At 40 pounds they aneA moved 40 the finishing fLoon and fed £0 a
marketable weight of 180 pounds . ' '

10
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1. MANURE HANDLING & DISPUSAL

Scrapens used for Zhe calves, cattle and awine move the Liquid manwrie
1o a common concaete drench, This trench hww perpendiculan Lo the
building and the manwte §Lows by ghavity to the chopper pump. This

- pump shreds £ and nuns LL over a hydrasieve (1L8ustnation #667) This
scneens out the solids for future use. :

The nemaining Liquid gLows Zo the coflection pizs for futwie infection

into the innigation sysiem as fentitizer §on cnops and pasiunre.
The s0ids ane dnied §or sow feed andfon fentilizen.

The vatue of this efflucnt 46 shown in the following Letters and siatements.
(T2eustnations #8 &.9)

J. SLAUGHTERING, PROCESSING AND RENDERING

At this time no attempt has been made Zo design a plant for the above
processes. However, discussdions have taken place conceuning basde
needs, costs and design. Being contemplated are facilitees fon
staughtering, processding, meai packaging and nendering for 10,000

head of cattle a year and 12,000 hog, aé an initial package. The unti

will be designed fon fulure expansion.

This part of the complex 48 extremely Amportant in the oven-all
operation. - '
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