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SECTION 1
SUMMARY -

Thlsfyolumeygeals with the Issues of the geothermal resource.é* érady's.

Hot Springs, the proSpecflve?supply of feedstocks to fhé ethano! plent,
’ f fhe markets for the spent grain by-produc*s of +he plant, +he sforage,

~.

= handllng and’ +ransshlpmen+ requirements for the feedsfocks and

by-producfs from a rall sidlng facill+y a+ Fernley, fhe probable marke+

for fuel efhanol in fhe reglon, and concludes wl+h an assessmen+ of the

"economlc vlablllfy of +he entire under+aking.

Volume 1 deglt,w!fh the design, capital coéf, and opera+ionalja5pec+s of

- the ethanol plant per se. The conclusion was that such a‘facillfy'ls

fechnlbally and environmentally feasible in a location adJacenf.fo the

- existing onfon dehydrating plant of Geothermal Food PrdceSSbré;'incfa+’

~ Brady's Hot Springs. =~

* The results of the work reported in Volume 2 indicate thet +hé.e+hanol :

pfanf with the addition of a grain and by-product loading and sforage -

;;f tacility at & rall siding at Ferﬁiey,VCénAbe'ﬁadé commercially viable.

~for operatlohsufha+ would'cdmméﬁCe’af the end of l982;'

‘ The clearly posl+lve fac+ors emerglng from +he sfudy are.\ B

1. That very adequafe supplles of feedstocks can be ob+ained'
” ?'and delivered +o “the planf at sulfable cos+s for a:

‘;proflfable fuel aicohol manufacfuring operaflon;

 ’1 2. V‘That exfenstve demand,ex[s+s for the spent: grain .l
by-products of the plant In the animal feed supp!emenf,

market sectors In Nevada and nearby Northern California.

gt



3. That the Introduction of a fuel efhanol manufacturing
operation at Brady's Hof.springs would significantly
benefit the somewhat depressed farming communities in

Northern Nevada.

4, That +he use of-geofhermal heat in such.anroperaflonuhas
the unique aspect of dlsplacing imported fuel to a}grea+er
degree than a conventional fhermél balance you!d;indicafe.
This stems from the fact that geothermal heat is
essentially reﬁewable, and that the process cohvéffs a
fixed energy source In a remote location into éur B

commercially valuable, readily +rahspor+ab|e,‘mofbr fuel.

The issues requiring further investigation pertain to the extent and
prdducibilify of the geothermal resource at the levels required by the
efhanol plant, and the marketability of fuel ethanol within reasdnable

proximity of the plant.

The resource currentiy supports the largest existing geothermal food
dehYdraflon operation in the country. With further assessment the
remaining risk of falling short of plant requirements can be avoided

before large capital commitments have to be made.

The demand for ethanol in California and‘Nevada-Ts currently marginal

because of the lack of a developed market for gasohol in the réglon,'and.

'beCéUSQ there have been no state tax Incentives to do so. However, the
~ trends are favorable for a significant increase in demand for gasol ine

.extenders fo mitigate the ecohomically}daméging impact of future
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shorfagés in crude oil'supplles. Baring such shortages, the market for
ethanol will still increase as a function of pending state tax

incentives and escalations In the price of gasoline. At current prlce'

‘ Ievels for unleaded gasoline, the plant would break even If advan+age

“”§4were taken of a 50% govermenf supporfed, 5% . lnferesf loan In fhe

construction of the plant. At projected 1983 gasoline prices, when +the

plant would commence full scale operations, it would yleld profifable'

~operations. There is also a sizeable Federal Government market for
" gesohol In Nevada which would Increase significantly if the MX missile

~ were deployed.

~

‘The tax Incentives provided under the Energy Security Act and existing
L geofhermal legislation, are considered sufficient to attract the balance
- ~ of private capital needed to Implemen+,+he venfure,'nofwi+h5+ana!ng fhe

" remalning moderate risks.

" Should additional mitigation of the risks attendant to the further -

development of the geothermal resource prove necessary, recourse could

be taken through the Geothermal User-coupled Drilling~prograﬁ'fd‘makef'

_ the Investment more palatable.
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SECTION 2
“ INTRODUCT ION -

Volume | of fhls feasibillfy sfudy dealf wlfh fhe deslgn and operaflon of

' fhe efhanol planf at Brady s Hof sprlngs as prepared by the |

Morrison-Knudsen Company, Inc..*&‘

Thls volume, In Secflon 3, addresses fhe furfher developmenf of the
geofhermal ‘resource whlch was assessed on fhe basis of exlsflng dafa by

GeofhermEx, lnc., Berkeley, Californla.

Sections 4 5 and 6 present fhe results of that porfion of the sfudy

conducfed by AgWest, - Inc. Secfion 4- examlnes the economics: and

= evallebillfy of feedstocks for'fhe ethanol p!anf. Sectlion 5 assessesifhe

- market. -for distillers spent graln by-products of. the pfanf. “Section 6

Identifles the physical requirements -and capital costs of arall-side grain

, and byeproduof;sforage and»handllng.fermlnalaaf,Fernley; from which polnf

the plant will be serviced by a fleet of five trucks.:

1?‘,Secflons 7 and 8 were prepared by the Andersen Group and thelr consulfanf
: .Johan Wassenaar. Secfion 7 evaluafes ‘the prospecfive markef for ethanol as
.a .gasol Ine. exfender in “the form of 10% gasohol in the Nevada-Norfhern
gt'caljfornla»reglon. rSecffon;e-consolidafes +he results of fhe.oyerall study

| ’ldgjnrfhelform—of an'econOmic;viabI]!fy'anélysls}_:

' 'The basic concluslons are as follows.

~° The capifal cosfs of fhe enflre projecf, Incluslve of fhe Fernley
sidlng facillfles, fransporf to fhe planf furfher developmenf of

fhe geofhermal resource at Brady s Hot Springs, the ethanol

2-1-



(]

-}

plant, and all necessary preparatory activities and organization,

would be in the neighbofhood_of $26.6 million.

The entire complex could be in operation by early [983.

There is an abuhdance of feedstock supplies avalilable at
»accepfable plan+ gate cosfs to meet the requiremenfs of a 10

E mlllion gallon annual efhanol producfion rate. Add!ng fhls ’

feedstock requirement +to exisflng agriculfural commodify demand '
would have negligible lmpac+ on market behaviour. Agrlculfural
extension programs to permit longer term _confracﬂh’g for

feedstocks from local farmers would beneflit: both +hé’projec+.as

-well as the regional economy in the Northern Nevada farming

community. .However, this would not meet all of the plant's

requiremenfs, and approximately two-thirds to three-quarters of
the annual feedstock needs would have to be brought in from

neighborfng states.

Marketing of the plant's animal feed supplement by-product ou+pu+.
presenfs no problém. There Is séme demand for wet stillage cake
In the local beef and dairy feedlot industry. The rest of the
disfillérs spend grains would be dried and pelletized for‘salésin

the California animal feed supplement market, or for_expoff to the

" Orient. There is an establiished demand fn Caljférnla fof the

distillers solubles produceduby the plant as well.

There are risks attendant to the further development of the

‘ ggo#hermalrresource,.aS'+here~are wi*hyfhe extraction of most.

other earth resources. By phasing the project to addresS" 

vv’
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.’geo+he;mal asSessmenf and produdflon developmenf»fjrsf, the

capital risks.can be kept within reasonable@bounds. e

The markef for efhanol in Nevada and Ca!ifornia has been poorly
developed, and there are no exfenslve gasohol refalllng operafions

In existence. However,,fhe trend for ‘future gasohol demand is

.favorable. Legislation is pending in Californlia, passed by a

two-thirds majority, to provide |Jmffed;s+afe use and salesvfaxv
Inéedflves for the pubIIc sale of gasohol. More importantly,
there Is an Inherent need In both California and Nevada,
particulariy among independenf oll companles Yo provide for

extension of mofor fuel supplies In the event of recurring’

. shortages of imported crude oil suppiies. This Is particularly

significant in Nevada, which depends in large measure on tourist

mobility for its revenues. The military demand for‘mo+9r,fueldis

~also vefy significant in Nevada, and.would increase substantially

If the MX missile Is deployed In the area.

The total output of the ethanol plant represents only 0.8% of the
combined gasoline needs of Nevéda and California. Hence, only

minimal. pene}ra+idn of'fhg'marke*_ts required to secure the

’ economicvvtablllfy of the project.

Tie marke+ pr!ce for e+hanol wlll be geared to the prlce of

, unleaded gasollne for fhe forseeable future. Currenf.gfhangj"

prices_in the reglon,would ensure only marglna(:profifabllify for
the plant. However,~+héiprlce trends for g?soltde continue

sharply upward, and in the face of fhe'presenf Iranian=lraqi

conflict and con+ihuldg'Mld-Eés+ ?ensions,'fhere-sééms‘fo’bé

2-3



1ittle rationale to expect otherwise.

The‘conCI0516n'of the

study, +herefore, Is. Thé+ fhe price'of’gasoline’would"supporf

.proflfable op“raflons by +he fime fha* the e+hanol plan+ would go

Vron s+ream a+ the beglnning of 1983.

e

The fisks are, neverthéless, sufficient to require government

Incentives and loan support in order to attract private capital

for the remaining amount.

2-4 -
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| SECTION 3 .
- RESERVOIR EVALUATION AND
PRODUCTION FEASIBILITY STUDY

ILLUSTRATIONS
1. Location of drilled holes at Brady's Hot Springs
2. Gedlogic map of the Brady's Hot Sbrings area -

2a. Overlay, . location of we]]s and heat flow contours

4”3; Hydrogeology of the Granite Springs Val]ey area,

Pershing, Churchill and Lyon Counties -

| 4. Temperature_log,.Brady?s.No. 8

5. Temperature log, Brady's No. EE-1, 9-26-77
6.1 Temperature log, EE-1, 12-12-77

')7; Brady's No. 5. Blowout drawdown 1nf1uence on other we]ls.

Tables
1. List of wells drilled at Brady s Hot Springs

from 1959 to 1976

W?; Stratigraphy of the Hot Spr1ngs MountaIns

3Qf Preliminary estimates of hydro]og1c characteristics of Brady s Hot
T Springs drainage bas1n e -

4. Chemical analyses 1hvppm_of waters from wellsfathrady's Hot Springs
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3.2 RECOMMENDATIONS :

To further assess the resource at Brady s and help reso]ve some of the Ge

unanswered questions pertaining to this reservoir, the follow1ng act1ons

_nare recommended

| 'l:-fv

:Des1gn and contract for a high resolution active seismic survey. About

- 10 1ine-miles in a quadrangular layout with 2 northwesterly'and 2 south-

2.

f"northwesterly, and one profile with 0.15 mile-station spacing, aligned .

3.

5.

westerly 1ines are recommended.

Design and contréct for a high resolution gravity surVey. Three pro—

'files at 0.4 mile spac1ng, with 0.15 mile-station spacings, a]igned

perpendicular and joining the other prof11es, are recommendede

Attempt to obtain proprietary data from Union 0i1 for wells drilled at
Brady's Hot Springs.

Obtain low-angle photography from the west toward the fault.

Use data obtained for the sources recommended to make best possible
quantitative reservoir models, and locate production and injeetion

wells to intercept the Brady's fault in the deep reservoir thermal

-area at depths between 3,500 and S,QOO‘feet.

3-2



~ 33 concwsmns e _
‘i? ‘1. General conclusions concerning the nature of the shallow geothermal
i_ '1,TeSEPV91T,§t‘BPad¥ s are stated in the descriptive sections of this
, , reportar,it.is<seen, hoWeVer,,that there is Titt]e}knowledgeiabout the
_;- | deep source of‘the therma] fluid in the shallow reservoir, except the
.} i;pknowTedge ghat it apparenti& rises within the Brady!saThermaTFFauit
f~ leone,“andbthatgtemperatures at 5,000 feet depth‘beneath the Brady's
2; ;;anomaly are as high as 400+°F, ;It,isvnot,known;whether a deep, extensive
= - reservoir exists at depth, confined to the geometry of the fault zone
- ]i'or‘with significantvother lateral extent. ' |
'i; » “2;*7Temperatures of 400+°F at 5 000 feet are anoma]ous with respect to normal
‘»f B *basin and range heat fTow, which suggest heating by a hydrothermal con-
“‘, o vection system at a greater depth. The existence of such a system can
'i;_ "only be confirmed by deeper driTling than has been done at Brady S.
s,. ‘The detailed results of drilTing, sP- Brady s No. 1 and 2 about a mile
i; 'north of the production fie]d, woqu help to evaluate the chances of
iﬂ - S SUCCesS. - The deeper of these’ tests penetrated to more than 7 000 feet.
- b e v fy tee TE SRR B g : N
' ﬁt. Questions of sustainable productino flow rates and drawdown characteris-
Lf "ff_*tics as ‘posed’ in the Introduction to this study remain unanswered by
;ﬂ - ithe availabie data. Production testing has confirmed with some doubt,r
f:i that a 700 gpm pumped fTow rate from the shallow reservoir is poss1b1e,
L_‘ .»ﬁupythat the 270°F production temperature will remain stab]e, and that
- | !:production can be maintained for at Teast 15 years. The same cannot be
- ‘;:SaTd for a 2 400 gpm flow rate without actual flow testing of the wells
;EEJ i ‘proposed for production, for periods of 1000 . hours.i.;{

33



Production rates and expected fluid temperatures also tahhdi be pre-

© dicted without artual testing. However, there is currently no evidence

~of mixing of thermal and‘non?thefmal groundwaters in the shallow reéervoir,

"'r:fahdithe essential absence of meteoric recharge into the:grduhdwater K

" systems means that mixing is not' Tikely to be stimulated by minor amounts

~ of drawdown. If drawdown in the shallow thermal reservoir occurs until

. its surface drops below the piezometric surface in the adjacent basin,

| w“;then infiltration with consequent cooling may result. ‘Oimstéd and

' others (1975) measured the altitude of the water table in the production

" area and in gradient holes drilled in the surrOundihg-area,:particularly |

~ toward the basin to the west. The maximum elevation in the production

ﬂ”‘érea was about 1,250 to 1,251 meters (4,101 to 4,}057feet),.whereaé”one

mile to the west the water table lay at about 1 ,235 meters (4,052 feet).

. The d1fférence between these e]evations is about 51 feet, whlch may be

the max1mum drawdown which can occur in the shallow. product1on area -

; uﬁthout initiating infiltration from the basin. The wells in the field

'(, produce from much greater depths and a considerably greater drawdown

s

6.

may be necessary before effects of such infiltration are actua11y observed.

i Re1nject1on is probably essent1a1 to maintaining the long-term produc-
t1vity of this system, part1cu]ar1y 1f product1on exceeds natural dis-

- charge rat.s, as has been,ppoposed.

New production ‘and reinjéction holes should be sited after seismic and

" gravity ‘'surveys integrated with detailed‘study of eXiStihg'well logs and

histories of each well have been made, and quantitativevkéserVOir model1ing

~has been completed.
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7.

An attempt should be made .in future drilling to 1ntercept'the Brady

~ Thermal Fault Zone at depth in order to best assure adequate production

__rates for the proposed ethanol facility with lessened chances of endanger-

8.

9.

ing production by excessive drawdown.

Adequate data probably exist in the study by Harri]l (1970) to serve as

- a guide in siting a well fbr cool groundwater product1on for the fac111ty.

“Indications are that water of low salinity will be hard to find in this

area, and Na-Cl compositions with TDS of up to 2,500 mg/1 may be antici-

- pated.

Thermal water compdsitions may be‘expected similar to that CUrrently pro-

. duced from Brady 3 No. 8, both anywhere in the shal]ow reservoir, and

at the deep source. The principa] d1fferences encountered at greater

‘depth may be slight]y h1gher silica concentrations and a slight shift

in Ca-Na-K balance reflecting local temperature conditions. The pH of

| f1u1ds produced under pressure (to prevent flash1ng and formation of
}scale) would be\about the same from any source at thelsame pressure and'

~_temperature, and variations with pressure and temperature are not likely

'tb.bevgreatol h

- .
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3. 4 mmooucnon AND PURPOSE S R | ~

The purpose of this section is to review and evaluate available data for ,
| the geotherma] system qt~Brady s ‘Hot Spr1ngs, Nevada in relation to produe-
tion objectives of Geothehnal Food Processors, Inc. (GFP) to.extract fluid'-
fpom the hot water system for use in a facility to produce ethanol. GFP
~¢uprently‘is the pperator‘offan onioh drying fecility at Brady's, which
:employs 270°F (130°C)’f1uid pUhped upder pressure at 400 to 500 gpm from
one of several wells at the site. A second well (Grace No. 1) has recently ,
beeh eomplefed. This facility first begen operations in'1979, and-funcfions
Onpé 24-hr per day basis for about 150 days per year. Specific questions

and tasks to be addressed within the scope of this evaluation are: .

- 1. Can total fluid extraction from the geothermal system at Bredyfs'be .
increased to 2,400 gpm, maintaining this rate continuously on a year-round
basis, with minimuh fluid temperature of 260°F, and witheut jeopafdizing‘
the flow to the currently operat1ng onion drying facility for at least ' >

a 15-year period?

2. If production as described in #1 can be achieved, can this be sustained
for a period of at least ten years? Will this deplete the resource by

~ drawdown, pressure reduction and temperature decrease?

3. Can predictions be made of possible production rates and expeeted_fluid

temperatures under various drawdown conditions?

4. What will be the effeet of fluid reinjection on the 1ife of the resbukce
i and on extractable fluid temperatures? It is understood that‘the'tempere-
ture of fluid return may be 230°F or 170°F, in light of the currently
. proposed plant des1gns and cascad1ng uses.

3-6
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Where should new production and reinjection holes be dri]1éd?,

‘Where and at what depth should a source of‘co1digrouhdwhtefifdf.usevin

the facility be sought?

What chemical compositions can be expected'fof‘the'therma1 and cool waters

sought for production? Hill the thermal waters be the s&me or,different

from th@se curreﬁt]y undér pfoduction, and if different, how may this effect

" engineering design? -

Are.the currently available data sufficient,to:accomplish the tasks neces-

sary to answer, in full or in part, the questions of items 1 -7 abbve?

 If not, what further work is recommended, including but not Timited to
. geolqgical¢studies, géoéhemica1;studies, well drilling, tests on new

ﬂ;and.existing we11s, and,reservoik,méheITfng?3

What ‘are the estimated tihe;and:ménpower,needs;consedUenf;to re¢ommenda~

_tions of item 87




3.5 AVAILABLE INFORMATION

;The information'avaiiab1e to this»evaluation has been 1imited'in volume and

‘scope. in spite of a relat1ve]y long history of geothermal exp]orat1on at

-Brady s Hot Springs. This is in part due to the short period of time avail-

"rable to assemble and review it and in part due to the fact that exploratony

"f»dr11]ing at Brady's has been done in a restricted -geographic area.

'The_data-available for examination'and study were includedwin;thg_fbllowing:

.

Rudisell (1977) and quise]l and Dykstra (1978) described & pnéduction

* reservoir assessment made on Brady‘s well No. 8 (the current producer)
and injection tests made on well EE-1. ‘Both tests included observations

- on the effects of production and injection on water Tevels in‘bthér

nearby wells. Rudisell (1977) includes a brief review of tﬁe history

. of drilling at Brady's, a bibliographysof information, and desériptfbns

2..

3.

of the conditions of the various wells at Brady's as of_1977,"

Energy Research and Development Administration {1977) produced an environ-

- mental impact assessment of the Brady's Hot Springs area relative’tbz"
plans for construction of the onion drying facility. This includes a

* brief description of drilling history.

A01msted and others (1975) reported results of temperature grédient drilling :

..and water -ampling at Brady‘s.r Twenty-one shallow (39 méters)_temperature

gradient holes were drilled in order to define the shallow temperatqré :
anomaly; Hydro]ogic information was col]eétéd'from these, and a summary
of results assembled which includes a large-scale geologwc map and

estimate of total heat flux from the system.
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Harri11 (1970) appraised the water resources of a ‘region which includes

'71the Brady s Hot Springs area. providing estimates of storage and re-

charge in the basin of which it is a part.

Hiner (1979) describedrthe_geology‘of:theADesert‘Peak~geotherma1 anomaly -

- which has been’discoyeredAahd;drilled by Phillips Petroleum .Company

immediately east of Brady's. His map includes the Brady,area,Fand |

~ his thesis 1ncludeskhydro1ogjc ahd_hydrochemical informatjon which

6.

illustrate that the two geothermal systems appear to be isolated

from one another.

L4

;U S. Geologica1 Survey (1979) prepared a report describing the blowout
;of Brady well No. 5, which occurred on June 19, 1979, during 2 clean-

,;;_out as a result of corroded casing. This 1nc1udes Timited 1nformat10n

7 on flow rate and more detailed records on the effect of the blowout

, _on drawdown in adJacent wells.

7.

Garside and Schilling (1979) summarized geology for the‘Brady‘S Hot

y ;Springs area.. GFP has provided ‘the Plant Geotherma] Systems Perform-

_ance Log for its production well Brady No. 8.for the period June 8,

 ,1979 to December 17 1979, when the faci]ity was shut down. for the

; ;winter season.z This log 1nc1udes backpressure, 1nlet water temperature

- at thr plant, and p1ant discharge pressure and temperature, appended

- to it are records of drawdown in wells Brady s Nos. l, 3, 4 and EE 1

l‘i_ ﬁfor Juiy to October, 1979.
‘It shou]d be noted that the data above are 1imited particularly for
| informetion on cond1t1ons at depth. Current production 1s from zones

: at less than 1,000 foot depth “and a1most a11 of the infonmat1on'

3-9-.




'xprovided pertains to that part of the geothermal §ystemQ ‘U.Se Geolog1cal

;f,Survey files are reported to 1nclude dr1111ng and- 11thologlc records
| "'from the two deepest wells at Brady s No. 8 (3,469') and EE-T1 (5, 061 ),
,;and from two deep we]ls, SP-Brady's No..1 (7,275' ) and SP- Brady s No.
,22 (4,446') dril]ed by Un1on and Magma about a m11e north of the produc-

‘Jt1on area at the hot spr1ngs. The limited time avai!able for this

choreview prevented examination of these. Temperature- surveys of No. 8

- and EE-1 are 1nc1uded in Rudisell (1977) and Rudisell and Dykstra |
£ (1978). :

. Geochemical analyses of fluids from the spring and wells at Brady's are

B included in some of the reports above. The data are not detailed, but '

‘v’suff1c1ent to enable 2 general description and- app11catlon of geochem1-
cal geothermometers. Information on non-condensable gases 1s lacking.

df The well waters are known to produce calcium carbonate sca]e upon

flashing. Current production is maintained nnder preésnre tO'éontrolv

. this scaTing.

: GFP has recently completed the drfT]fng of Grace No. 1, intended to be
- an additional production well at the site of the onion drying facility.
Information gathered from this well and the production well operating
.history'for'lgso will presumably become available to futuredere]oatiOnv
| of'thevgeOLnermal system for a final feasibility and'Sife'se1eotion,:

" ‘report.

A final shortcoming of the databese is that descriptions of well loca-

. tions are of a general rather than a surveyed nature and are not .

~always consistent, which hinders an independent consideration on our

3-10
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part of the locations relative to the Brady s Hot- Springs Fault.
Rudisell (1977) considered this question with emphasis on analysis of

- the part of the system above 1,000 depth. Detailed, smal] scale :

:locations would be desirable fbr a more detai1ed analysis.

3.1



3 6 HISTORY OF EXPLORATION AND DEVELOPMENT SRR | ‘ -

{lfiTable 1 provides a list of wells drilled in the Brady s Hot Springs reglon
from 1959 to 1976. The list is essentially complete for 1980 as well, |
.,iex;ept for the recent drilling,of Grace.No..l. The shaliow temperature.
"gradient holes reported by Olmsted and’dthers (1975) are not included.
‘Figure 1 shows the Tocations of those'holes in the production area at the
,,Qriginal hot springs site. - The springs no longer flow as a result of lowering
of the shallow water table hywell production. It should be noted that :
 _the locations of wells Nos. 4 and 5 are not cdnsistent in the table reproduced
{'from'the7Energy Research and Development Administration report (1977) and
the figure (Rudisell, 1977). Also, well depths are not entirely consistent;
-apparently as a resﬁ]t of the fact that,some were deepened,fo]]gwihg original
drilling. The table presumably reports original depth; depths and locations

}-given by Rudisell are more probabTy currently correct. o -

Geothermal eXploration has played little role in the development'bfvthe geo-
thermal system at the spring. Virtually all of the production wells have
~.been drilled simply on the basis of proximity to the easily obserVed:menifes-
tations of thermal activity and to the Brady Hot SpringS'fault,'which4haS
- long been recognized as the conduit which carries the thermél,fiUid'to the
surface. Shallow temperature gradient drilling by Olmsted and others (19f5)
“followed most deeper production drilling, and there have, apparentlyg:been
~no detailed studies which attempt to correlate rock units penetretedkby fhe;
deeper'holee with surficial geology. Figure 2 is a geologic map of the
Brady area ‘prepared by Olmsted and others (1975), with an overlay show1ng
the locations of wells at the s1te and heat flow contours defined by the . Q;J
shallow gradient study. | | '
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TABLE 1
i * List of weltidrilled in the Biady"s 1ot Springs region from 1959 01976
' ‘ e : Welt - - . .
g : S : ‘ Flow i . '
. Operator . Name |- Location : D(‘fl";h Cm:;r::lvlon- P'::::" (;m)' i::;,"':) Refnarkf
‘ o ‘ sy ™
‘MagmaPowerCo. ' BdyNo.l  NEUANEUASWIMASIZT2INRIGE - 700 1959 R R
" "MagmaPowerCo. - BradyNo.2 ~~  NEVANEIASWI4SI2ZTIINRSE 241 1959 148 542 19x 100 BT =IS"F
- Magma Powes Co. Brady No.3 . ' SE1/4.SE1/4,NW1/4,S12, T22NR26E 610 - - 1961 .95 _ NIy 124X 10? CBIFT = J)S°F .
* Magma Puwey Co, Brady No. 4 ~SEHASEI/4NWI/4S12,T22N,R26E . 723 ° 1960 1K0  S24 196X 10? e :
‘Magma Powes Co. . DradyNo.S -~ NWIASWI/ANEI/4,SI2ZT2INR26E 593 1961 180 1260 28.5x10°
 MogmsPowerCo. . DradyNo.6 . NWIJASWIANEI4SIZT2INRSE . 770 1 . ' R g
" Magma Power Co. ' Bmdy No., 7 T NWI/ASWIANE1/4.512 T!IN.RMB 02800 Y e o RN
‘Eatth Enesgy Ine. Rnndy EE No. 1 SII2 THNR!GE 5062 ' - 1964 . BT =4148°F,
. i aF . : s " prod.aune o
Cln L T e T o) e L AR - 3500-3900 F1
. - Easth Energy Ine, : Prady Ptot.‘No_. | B Sll! TiIN RIGE ! 1758 . 1988 ' ‘
s+ Union Oil Co, of Calif, * * SP-Brady’s No, 1 U NEL4,SWi SE!I‘ Sl T22N R26B 71218 1974
- Phillips Pevroleum Co,  _ Desert Peak No. 29-1  SE1/4,SE1/4,529,T22N,R27E 7662 1974
' Magma Energy Inc. * $P-Brady No. ‘2 C 0 NESA,NWI/4 SEN4,81,T2IN,R26E . 4446 1978
. Magma Energy Ine, - SP-Brady No. B CNEIASEIANWEASIZTIINRIGE 3469 1975
. Phiftips Petroleum Co. - Desent Peak B No 214 S1/2,SE1/4,52),T2IN,R2E. 4150 1976
" Philtips Petroleum Co, NElH N!-.ll4 S!l.'ﬂ?N R21E

_Desest Peak B No, 212
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: Rudisell, I-2 Test
Doc.- Brady's
Thermal Fault dips
70-800, strikes
190E at wells
IR - IR S
e
e are e omewime
ﬁ-ﬁ,yl-dunlal-n
0Vat); csiliad by AE.Roon,
ST ™
A‘-_‘-?Geqld’gicA_ﬁap of Brady's Hot Springs i,he:ml'area shoving

" location of test holes. Equal heat flow, HFU '(ol,nsted and others,1975)
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~ The locations of holes SP-Brady's No. 1 and 2 are shown on Figure 2 in a
. general fashion; their precise locations relative to the Brady's Hot
- Springs fault are not available. The bases for site selection in the

~ drilling of these two holes are also not known to us.

vIn'exploring the Desert Peak region; Phillips Petroleum has obtafned

- gravity, magnetic and,resistivity studies over an area which includes
»Erady's Hot Springs; The Deeert Peak anomaly was discovered by Phillips
pureiy on the basis of temperature gradienﬁ dri]ling,‘and the geophysical
studies are'reported to have been of lift]e,use in defining its nature or .
"extent. It is reported that an electrical reeistivity anomaly was inter-
preted to occur near Brady's, but southward rather than directly beneath
the spring. ‘However, the reliability of this anomaly as an 1nd1cator of |
‘thermal fluids at depth is very much open to question; particularly in
light of the fact that cool groundwaters in the area are generally quite -
' saline, and in light of the complexity of its geologicel structure. Geo-
chemistry played no part in the discovery of the Desert Peak system. The

anomaly there is blind, with no surface discharge of fluid.

 The first and only hole to be used for production at Brady's is No. 8,
wh1ch current]y supplies the on1on dehydrating facility. Documentat1on
of the reasons for se]ect1on of th1s ho]e for production has not been
prov1ded but very probably it was chosen because it was recent1y dr111ed

and presumably 1n better condition and deeper than wells numbered 1 through 7.

when'Brady's No. 8 was tested for its capacity to supply the onion drying ‘
facility, plans existed to subsequently use EE-1 for reinjection of the

thermal fluid produced (RUdisell; 1977). This well was, reasonablyg
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~ regarded as more suitable for reinjection as its greater depth'held the
4”pfomise'of1avoidjﬁg‘thermal interference with No. 8. Unfortunately,

' however, subsequent tests showed that there is a ‘severe leak in a lap

seal’ of the casing of EE-1 at 371 feet.wﬁicﬁ”prddﬂcéS“cohgidérablé;intgf-

o ference with No. 8 (Rudisell and Dykstra, 1978). As a consequence, the

* fluid under currentproduction is disposed of at the land surface, via a

“french drain." °

eI



3.7 GEOLOGY m |

]1F1gure 2, the a geolog1c map of the Brady's area reproduced from Olmsted
and others (1977). Anctil and others (1960) and Hiner (1979). have mapped
the area,. Hiner w1th the assistance of some deep drilling 1nformat1on ’
,fromvthe Desert Peak tests, prov1ded by Ph1111ps. His map shows cons1derably
Iese‘detai]'in the Brady's area than does Figure 2 and the two maps do

: nqt\agree particularly well. Neither map includes sufficient.structural
information to allow projections of units exposed at the surface into

ihe,subsurface at Brady's, and reliable information eoncerning the extent

uf.displacement on the Brady's Hot Springs fault is apparently unavailable,

 except as may exist in proprietary files of Union 0il Company.

In spite of the lack of detailed mapping, there have been numerous stud1es
of the stratigraphy of the Hot Springs Mountains which enabled H1ner
(1979), with the assistance of the Desert Peak test information, to descr1be'_’
}the strat1graph1c section there. This is shown in Table 2. The Desert
Peak ;herma] reservoir is reported to principally occupy fractures ih'
_ Mesozoic greenstones, although it locally extends into rocks above.
There is also at Desert Peak a shallow reservoir,-apparent1y fed by the'
deeper.one,_which lies mostly within the Chlorophagus Formation at depths
- between 500 and 1,000 feet. |

Current‘preduction at Brady's is from zones of fractured and permeable vol-
-canic rqcks at depths above 1,000 feet, and water in the wells sténds,v_

boiling, at depths of only a few tens of feet below surface.

'The—U,S..Geolpgical Survey, quoted by Rudisell (1977) has cummented;con-

cerning the 1ithology of the reservoir areai

3-18 ’
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“The wells generally penetrate up to 50 m of alluvial sediments shed .
from the nearby volcanic peaks. Beneath that lies 200 m of lacustrine
and alluvial tuffaceous sandstone and interbedded clay strata. Hard
siliceous and calcerous layers within this zone make drilling difficult.
Below the sediments are interfingering flows and tuffaceous strata,
with the flows of dominately (sic) basaltic and andesitic composition
and the tuffs of dacitic and rhyolitic composition. Highly permeable
zones seem to occur in porous basalt flows, fractured vitric tuffs,

. and along recently active faults and fractures. These zones are
. marked by alteration products from reaction with hot"water,.and_they

~are noted as lost circulation zones on the drilling logs. In several
wells, a great deal of effort was made to plug these permeable zones

~ while drilling, but without much success. A high permeability is

necessary for high flow rates, and permeabilities of several darc1es

o~v(sic) may exist in those zones. Fluid pressures in the reservoir

rocks are somewhat below hydrostatic pressure, and the wells w111
not flow spontaneously.” .

It seems from Figure 2 and Table 2 that these shallow reservoir. rocks are

probably part of the Desert Peak Formation. This is a tentative oonc}usion.



TABLE 2
b'STRATIGRAPHY OF THE HOT SPRINGS MOUNTAINS

'Thickness, ft T Unit :

Limited, mostiy on 'T Quaternary sediments, ailuvxum, p]aya dep051ts,
f1anks S 7 deposits of Lake Lahontan
max ]001>i : o Scattered, unconformable remnants of younger

- andesits and basalt, some less than 5 m.y. old =

about 1,800 . Desert Peak and Truckee Formations: ~pliocene - .
T A - tuffaceous and diatomaceous shaies, conglomerates, o
limestones and thin basalts it

400 - 2,600 . Ch]orophagus Formation: vesicular, locally ... .--
R . scoraceous basalt and andesite, agglomerate,
' tuff breccia, minor water-laid tuff and shaie. R
Appears to thicken southward S
1,250 - 2,150 Silicic pyroclastic rocks of Miocene to Oligocene
LR g age. Only partly exposed at the surface, completely',
penetrated by the Desert Peak tests. Appear to S
thicken southward L

: e o Quartz diorite which intrudes the silicic pyro-
L clastic rocks, age and extent unkown.

- Mesozoic bedrock, weakly to intensely metamorphosed

o : volcanic and sedimentary rocks and coarse-grained
igneous intrusives: greenstone, meta-tuff, quart-
zite, phyllite, schist, hornfels, limestone, =
marble and granite. Poor correlations between -
we]]s at Desert Peak. o

Total thickness of post-Mesozoic rocks in Desert Peak tests is up to 4, 500 ft.
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3 8 HYDROLOGY

Table 3 reproduces a set of pre]iminary estimates of the hydrologic charac-
teristics of the Brady's Hot Springs dra1nage basin made‘by Harrill

(1970). The extent of this ba51n is shown 1n Figure 3 and the estimates
are reproduced hereln to emphasize the fact that the total groundwater
vreserve in an area such as this one is not 'large, and that recharge from
precipitation is minimal. The estimates do not consider the possib]e ‘f
volume of fluid stored in the deep geothermal system. but do indicate

that thermal water withdrawn is un]iker to be replend1shed by prec1p1tation
and that re-1nJect10n appears high]y adv1sab1e. Possible replenishment

‘of the therma1 system may occur as a consequence of deep flow from adJacent
areas, or even from qeep parts of this same area, but the existence of
such sources of rechargevis a matter of speculation. The proposed produc-
~tion rate of 2500 gpm corresponds to 4,033 acre-feet per year, wh11e ;

'natural recharge for precipitation is only 160 acre feet each year.,'

3-21



* Preliminary estimates of hydrologic characteristics of *

_ Brady's Hot Springs drainage basin
 Area (g miles) 178
-Minimuni altitude (ft) - 4,010
Surficial drainaye To Fernley Sink
- Subsurface drainage: - None
Inflow from qutside the asea Femley arez to Fem!ey Sink -
: Hydmlqgic estimates W atz;::x:;mu " Remarks ,
o Surface
' P:ecxpuauon - §9,000 o
" Runoff 110 To Fernley Sink
- Susface inflow from Fernley area 4,000° . To Fernley Sink
ASubsurface . )
- Groundwater recharge from precxpuutiou 160
Intervalley leakage
= From Firebail Valiey 220
""" From Fernley area 1.000
- To other areas - : 0 , ;
- Evapotranspiration of groundwater -~3.000 Greasewood and salt grass (outflow)
‘Groundwater imbalance® -1.620 e : :
Perennial yield® 2,500,
. Transitional storage resei-vc‘ 150,000

" @Equal to annual net evaporation from Fernley Sink.
' °One or more groundwater budget elements may be in error.
€ Assumes much of evapotranspiration losses can be eliminated by pumping. Water is too saline for i lmgznon.
i - “Estimated total quantity svailable on & one-time basis.
Source: 1, R, Harrill, Water Resources—Reconnaissance Series Report §5, State of Nevada Dept. of Conservation and
Namn.l Ruoum:. Div. of \Vater Resousces, Carson City, Nevada, 1970. ,
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3 9 GEOCHEMISTRY

v';fGeochem1ca1 sampling of the waters from the wel]s at Brady s has been Iimited,
‘tand practically no 1nformat10n is available concerning methods of sample
- collection and treatment. Analyses are 1ncluded in Rudxsell (1977), Rud1se1]
v.“_end Dykstra (1978),'the u.S. Geo]og1cal Survey (1979),_Har111 (1970), and
”éééfside and Schi]lihg (1979) as well as in file data availebIefrom the
-Neyada Bureau;of Mines and Geology. In*preparatioﬁ of thisrreview, about
féo'partial and completeranelyses from the various wells at Brady's‘were\
éssembled and reviewed. There appear to be no significantsvariatidﬁs
from well to well or sample to sample, except that chemical geothermometets‘
A abplied’to the waters of Nos. 8 and EE-1 produce s]ightly}oweftempetatdres 
eStimates:than do most estimates for waters from wells closer to. the'Hot'- |
:,Spr1ngs fault. This may be due to part1a] re-equilibration of the waters
as they flow outward in the shallow aqu1fer from the main fault condu1t
' ‘:to,the two more distant wells. But data are too limited,technfirm»this.

Several representative analyses arerlisted in Table 4.

:. i$i1iea data from the analyses reviewed are somewhat ambiguousfbeteuse data

" are variably reported as Si02 and as Si. The latter may or may net*be 2
v,typographic error. The highest concentratioﬁ in any of the{ene}ySesk' |
| which is Tisted as $102 is 295 mg/1, which produces a quarti"so'@ubil‘ity o

. “,temperature of 191°/C/376°F). S R

The cation geothermometer applied to the analyses produces temperature est1-

“"mates’ of about ]60°C to 200°C (320°F to 392°F) in all cases. -

;The chemical geothermometer estimates-are considerably warmer than the 270°F

“production temperature cufrently'realized in Brady's No.8. ‘However, bottom
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TABLE 4 -

| REPRESENTATIVEWCHEMICAL ANALYSES OF NATERS .
' FROM . NELLS AT BRADY'S HOT SPRINGS -

~ No. 8

'_*Listed in source as Si

3.25

;}uf_Wéli'i "J‘Ca " Mg’ N K Hcogi 003 S04 U -sibé"' A;é" pH
N_;fﬁsfa&y's 23 043 86 320 2.0 57 20 1000 0% .
MNo- 8 R 3
f'&é. 86 0.50 980 w.0 516 9.1 314 1470 200 s;s‘f 8.55
| 7:‘é;-1 8 0.6 680 3.0 195.0 - 310 910 200+ 3.8 -
v-,ffé}ady's 22 0.00 817 60.5  -- -- 358 1080 s 5.4 9.00



. hole temperatures in most of the wells have been h1gher than this. A

Zsirmax1mum 414°F has been measured at the bottom of EE-1 (5060). Hence,

rathere is little doubt that deeper in the hydrologlc system which feeds
';_the shallow production aqu1fer there are waters at a higher temperature -
5;”than 270°F., The production well waters have compositions which still
‘tretain the effect of the higher temperature even after having cooled in -

‘the shallow system.
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3 10 WELL SURVEY AND TEST RESULTS

Well survey and test results available to this review are those reported

by Rudisell (1977) and Rudisell and Dykstra (1978) for production testing
of Brady's No. 8 and injection testing of EE-1. Rudisell (1977) refers

to testing of Brady‘s No. 5 in 1969 and to test of SP-Brady's 1 and 2
 (see his,bib]iography and Appendix'III-Z),but the extent of documentation

of'these tests is not known to the present reviewers. Limited testing

of Brady's No. lvthrough 4 is also implied by flow data which appear in

Table 1 above.

Production testing'of Brady‘s No. 1 was performed'as two-separate}tests,
the Tonger of which lasted 300 hours (12 + days) (Rudisell, 1977).  The
well was pumped at approximately 660 gpm with a pump set at 500 feet.

’Drawdown in the se]l during pumping was ‘not measured due to 1nability of

the operator to 1nsta11 proper equipment for this, but recovery was

measured immediately after shutdown. Wells Brady s No. 1 3 and 4 were

" monitored for drawdown during the test and comp]ete data of the test are

1ncluded in Rudisell (1977)

From a study of information providedfby Magma, Union and others plus the

_ resu]ts of his. testing, Rudisell (1977) conc]uded that - the reservo1r

currently tapped by wells at Brady s lies in a zone between about 500

ﬁ”:and 800 feet depth, fed by heated waters that rise along the western

‘down-thrown Brady 3 Thenmal,Fau]t. »The»reservoir_existsvoniboth,sides

of the fault, as evidenced by temperature gradients and the yéry‘dfrect

‘and rapid  respqonse of Brady'slNot 1vtthhe pumping of Brady's'No.'S.

Cross-sections between Brady's No. 1, 5 and EE-1 apparently show that

- 3-27



displacement.acr0§s the fault is only "slight", so it may not be sﬁrpriéing
- that the fault does not act as a complete hydrologic barrier. Both .
‘iéross-sections and temperature gradients suggest that the reservoir is
- gravity controlled and_assymmethical1y.skewed around the fault toward
*‘the west. The shallow reserVoir is at low'pressure,v(be]owhyrostatic);  g
 -and thus fractured and vugular basalts which it occupies apparently dip
- toward the west. Thus, hot wate} which rises through the fault zone 1,
, ténds to flow down-dip towards the wést, rather than up-dip to the east,
broducing the skewed shapé of the shallow temperature anomaly. As'dis;
_:cussed in the section oﬁ geochemistry, water from the shallow reéérvpir;_
'fis cooler than water at depth in the fault zone which feeds it.  Exact-
| ~production temperatures appear to be determined by proximity to the
fault and local permeability faétors. Pgrmeablé zones appear to exist
at'300 to 400 feet in Brady's Nos. 1, 3, 4 and § on the basis of both
 ‘product1on and température logs. Brady's No. 3 is apparent]y'produéf‘}
vib]e at 150°C (302°F) and Brady's No. 5 at 135°C(275°F). Brady's No.8;
fiproduces ét 132°C (270°F); but épparent]y from behind the casing ina
highly fractured and vugular basalt and tuff interval from 610 to 1,050
feet'whereYIarge lost circulation losses océurred during drilling.
."This zone was not well cementeq when casing was emplaced in the hoIé.
From»drilling'histofies and test results, this same zone was béngtfated
,;by Brady's No. 1, 4 5 and EE-1, and mutua]Iy‘prdduces into Nos. 1, 4 and
'8 from about 610 to 800 feet. It has been cased off in EE-1.

VTemperéture logs of Brady's No. 8 and EE-1] are'reproduped as_FigUres 4, 5

~and 6. Survey No. 3 of‘Brady‘s’No.‘B shows the effects of‘injeétion of
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li_.COol water into the production'zone'at*600‘to-800'feet depth'and static

vf“i?and flow1ng surveys of the hole show an isothermal zone between 500 féet

.and 2»000 feet. A description: of the casing and perforat1on condltion

' of Brady' s No. 8-is not avallable, so it is uncertain whether the iso-
';}thermal zone is created by flow cond1tions within the hole such as
f1u1d entry and exit from different zones, or by natura1exsotherma1
*I:epnditions such as may occur in 2 conveeting reservoir which continues

- to 2,000 feet depth. In the~iatter case, the produetiou zone from'GOO ,

"‘to 800 feet may merely be the most permeable part of a much thicker aquifer.

,The Log of EE-1 (see Figure 6) also shows a gradient break at 2'000
i feet wh1ch supports the 1dea that the main shal Tow aqu1fer cont1nues to
| tfthat depth, but that permeabi]1ty of the rocks below 2,000 feet drops
- considerably. Addjtiona] logs of EE-1 obtained aftervthe,well was perfor-

~ ated, plus the results of injection testing (Rudisell and Dykstra, 1978),

v:,ihgicatevthat there is somerintraéwellbore flow which pccurs between
‘sfpperforetions at 1,000 feet and T,9b0 feet and between 1,900 feeteaud"
'3;200 feet. The permeability at depth indicated by this intrawe11pore .
‘j flow to and from perforations led to hopes that EE-1 wuuld,be_a suita-
' ble injection well for fluids produced}from’Bnady's No. 8. However, the_
- well casing was subsequent]yrfound to be pooriy sealed at'a 1ap;ét;37t
:1t‘feet from which rapid-communication developed with Brady's No. 8'during
injection tests, in spite of the 1ack of response of EE-1 to product1on ,

:'of that wel], (Rudlsell and Dykstra, 1978)

- Product1on testing of EE 1 has not been well documented. Rud1sell (1977
o Append1x I11-2) reported that the well flowed an est1mated 120 gpm hot

‘ ,;vfwatervw1th a race of steamiwhen_lnit1ally completed, cased,rwith the_v
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g e : . '

|\ ,'"'_e, ~ only open section ‘of the hole being sTot's from 4,830 to 5,060 feet (T.D.)
;{’ e (Dec. 12; 1964) ' The well was subsequenly perforated in November 1965,
L }fhhT??_ " and “came in" or flowed during perforation of the interval 3, 700 to
. ﬁf;b7}- + 3,600 feet. This was the first interval peforated wei] head pressure

— S ‘”apparentiy remained the same as other zones were opened indicating that

e

=

e

4. .

f -ty

r( -

2.

this is the main production zone of the well.

Major conc]usions reached in production testing'ot‘Brady‘s No. 8 fncluded:

- 1.,jf:. ' ‘1°_, The wel] 1s capabie of suppiying a 700 gpm flow rate without problems

in pump operation due to excessive drawdown.

COntinuous production water of at least 270°F is possible from Brady S

No. 8 or, probably, any of the shailow wells in the fie]d where inter-

7ference between welis does not occur.

The water composition is of acceptable nature to be piped through

.conventiona] matenjais.

Gas content appears to be Tow. Pressures

above saturation must be maintained to prevent calcite sca]ing,

Drawndown of Brady s No. 1 and 4 was observed during testing of Brady s

"aiaithough at’ a decreasing rate.

* the water forms' scale- in response to boiling. i

© " Nos 8 and’ was continuing even at- termination ‘of the 300 hour test,

Raté of drawdown in Brady s No. 4-

dropped from about 1 foot/30 "hours to’ about 1 foot/l35 hours, and

~at a similar rate. -

'3?that of No. l dropped from about 1 foot/5 hours to 1 foot/40 hours.
i Total drawdown»inyeach wel] was about 5 feet, Drawdown‘of,Brady s
No.78 was not measured during the test, but its recovery after

'shutdoWn'was5simiiar'to»that~of No. 1, and 1t may have'been dropping |
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- The observat1ons in conclusion 4 infer that the shallow reservo1f is ;
.sxmtlar to a big conta1ner fed by water r151ng through the Brady s  '”.
Thermal Fault 29"9-,4(Rud1se11s 1977, pro) With decreased~pressure'n

| ”:;gq';he fegding interval ngqr,700 tQ 800 feet, fhis deep source ﬁi]l’rﬂ
'facﬁ'tp replenish the shallow resérVoir kith‘proportionally_gfeéter“”
’.fIOQ,' Eventually; the outflow from,production‘may be'balapced!by
inflow from depth. If so, pressure decline of the field would be -
~ expected to’bé'rapid at first, with a gradual decrease to a §eny}
" stow or near zero decline rate over time. Only longer pumping
‘_times than the 300 hours of the test can confirm such a model (sée7
‘ qext‘sectiqn); Build-up data at Brady's Nos. 1, 4 and 8 tend to
: confirm the mpdel;‘a11 three distay avcontinuously decreasihgzbate
of recovery over time, presumably due to the increaging ﬁ}&rosfatic E
pressure in the shallow reservoir as it is “fefi]led“rby the deep |

source.

: The model above does not actually indicate whether the deep source
feeding the shallow reservoir at Brady's actually can suppply 700
~ gpm or more, and it treats the drawdown curves of the:wells:ohly in
a-qualitative fashion. Howevér,'the,noted drawdown, or pressufé
decline, of the shallow reservoir after 300 hours of testing:was
: only abogt 5 feet‘(OrVZ psi), and. Rudisell concluded fromr;hi§,
vvp]qs.thg consistent temperature and compositidn of the water pfbddced,
that "it may be cdnservatively concluded that the reservoir has'ét
.-Ieést mo}e‘than a reasonable chance of pfoviding the required flow
- rate (700 gpm) for the 15 year life of the (on1on dry1ng) p]ant" ’
(Rud1sell 1977, p. 21). |
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d With respect to Rudisell's conclusion Olmsted and others (1975)
yﬁvestimated the natural water discharge from the Brady S hydrothermal
‘vgrsystem to be abouc‘gg385xecreefeet per year. on the basis of heat
,7fjou,vehd,scoped‘chacuthic may be an underestimate., Hjstorically'
. measured flow rates of the hot springs (now dry) were about 30 to
80 acre-feet per year, the Olnsted estimate shows that most of the
‘ﬂxdisghérqe.occurﬁfjn?the suh§urfece:es outward. flow within the shallow
| aquifer. By way of comparison, & 700 gpm productfon rate corresponds
| ‘?to;1,130acre-feeceper year,eor 464_acregfeet when,continued;ouer e
iperiod‘of 150 daySa: Thus the-production from the Brady'S'No..B '
'.for the onion dehydration facility may be about exactly equivalent
‘r;to the historic f]ow rate from the. deep source to the. shallow reser-

,;xvo1r. The system ‘may flow at higher rates if its hydrostatic load

1s decreased by pumping of the shallow reservoir.-ﬁjfr;~,¥3;

i
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3.11 BLOMOUT OF BRADY'S NO. 5 ~ R T e "~
~4§w,QnLJune1]7;']979‘we]1Brady‘s”No.'55eXpérienced a bTQw—out duringvé‘cleanr |
Cout operation, as a result of corroded casing. A description of this by

Qig;hé’u.s;; Geological Survey (1979), treated a period to October 26,

“j €f§i§79, at which time the blowout remained uncontrolled. _Weifs Brady's

'3}Nbs}*1,~3, 4 and EE-1 were monito;éd“during'thé blbW—out, and each expefi; )
énced a much more severe drawdown than seen during the.pump test. The
L“”ﬁ?feSults of the'dradeWh measurements are showﬁiin'Figure'7;"yinitia]
© ‘dravdown was rapid. The water level in each well began to level of f and
fi-gVenfua]1y~began to rise Veny:slowly‘as the blowout progressed. Drawdown z
’”‘iffﬁeasuremehts’are‘graphed for a perfod Qegfﬁﬁfné Jﬁiy.l-' By about September
20, after (83 days) each well had reached a maximum drawdown of 22 1/2" 
”*-5tb 35 1/2 feet with respect to the Tevel On,JuTy 1-':Bétweéh559ptember.,‘
-'-&;‘20 and October 22 each well recovered from about 1 to 2 1/2 feet.

" Flow from No. 5 decreased during the blow-out. It could not be measured

r’ ihitia11y, but on July 1 the column of steam and water rising fromvfhé |
. well reached a height of about 150 feet. By October 26 there was a

ﬁ.éolumn of hot water rising only about 15 feet, and the flow was measured

as 307 gpm in an adjacent drainage channel.

It seem unclear whether the'decréasing flow of the bIow-out was dye to
 restriction of the well bore by calcite depoéits, a decrease ih pfessure
' br témperature and boiling in the reservoir, or both. The shallow thermal
reservoir at Brady's is cohsidered to be at'pressufes below hydrostatic,f
;land it seems that the blowout was powered by flashing of fluid in thé‘
- wej]boré. ' e - . o e
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- | 3 12 PRODUCTION PERFORMANCE LOG AND DRAWDOWN REPORT

The GFP- plant geothermal system performance log for the per1od June 8 to

| December 17, 1979 shows that water temperature from Brady s No. 8 at

the plant inlet point mainta1ned a constant temperature,of 267°F to
270°F. Backpressure at the well averaged about 150 to 160 pSig during

- June through September, buttthereafter increased to about 180 to 190
psig by the end'ot\the period. The increase appears"to’have'been gradual,
‘but_the‘data;have not been graphically plotted-to confirm'this, Day to

day fluctuations were as high as 15 psig. Total flow is estimated at
400 to 500 gpm, daily.records of this are not available. . | |

v’Drawdown records “for Brady'S’No. 1, 3, 4 and EE-1 have been provjded~by
- @FP for the period June 23 through October 25, 1979, They cover much of
;the period of the blow-out of‘Brady“s No. 5 on June 17, 'butido hOf.Prbvide

drawdown 1nformation for periods of normal production. The'drawdown'

records are very sfmilar to those p1otted by the u.S. Geological Survey

) (1979) for the same period, but appear to differ in detail. The extent
"of the difference is unc]ear, we do not have a good-qua11ty reproduction

| of the U.S.G.S..data, Maximum drawdown re]ative to static condit1ons in

eagh well was 38vtoi48_feet. .

. The drawdown data show a very ‘slow recovery in. October.- This may be com-
’"pared with the section above on the blowout of Brady s No. 5) On October
,.26 Brady' s No. 5 was: flowing about 306 gpm, and No. 8 was be1ng pumped

: i'at 400 to 500 gpm. From the,s]ow recovery,;it seems that the deep

.ﬁ-sourCe'was.capab1e-of_supplying the‘sha]]ow reservodr'at”a rate‘not‘much

- greater than about 800 gpm. MWhether more rapid'recoverylwould‘0ccur

under a greater drawdown is unknown.
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_Thls porflon pf_fheksfudy provides an analysis of the reglonal

- 'SECTION 4
" AGRICULTURAL
- FEEDSTOCK ANALYSIS

4.1 INTRODUCTION AND BASIS

t

“‘..agriculfural feedstock avallabll1+y and economlce to suppor+ a

geo*hermally heated fuel ethanol plant at fhe Brady s Hot Springs sife "

of Geofhermai Food Processors, Inc.

The plent has been sized for 10 mililon gallon per yearvproducflon of

anhydrous fuel ethanol. =

" The Information presenfed in *hls sfudy Is based on Independen+ research

‘and a reglona{vagriculfural site survey done by Ag Wesf, Inc.

4.2 FEEDSTOCK’REQUIREMENTSt:‘f

For the 1OMMGPY fuel efhanol pianf, befween 109 OOO and 113 OOO +ons of;

feeds+ock are requlred per year, depending on whe+her *he feeds+ock ls ;f

corn or-barley.. WI+h +he planf operaflng 330 days per year, +he da!ly

lmpu+ rates for corn or barley are as follows._‘



TABLE 4-1

10MMGPY - DAILY OPERATING. BASIS - 330 DAYS/YEAR

‘ﬂ}TPQ.Feeds?ock . 330
‘~fTPD_Conceh+fa+ed Solubles Produced 116
: TPD‘DrIed Spent Grains Produced . - 60
~ Gal/Day Anahydrous Ethanol 30,300

::'TFD = Tons Per (24 hours) Day

TABLE 4-2

BARLEY

343
148
76

30,300

10MMGPY - ANNUAL OPERATING BASIS

CORN

| réx Feedstock 109,000
TPY Concentrated Solubles Produce& 38,142
TPY Dried Spent Gralns 19,697

Gal/Year Anhydrous Ethanol

TPY = Tons Per Year

BARLEY

113,000
49,000

25,000

10,000,000 10,000,000

.z
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4.3 FEEDSTOCK CONVERSION AND ECONOMIC SELECTIONS =

The analysis of feeds+6ck“céﬁVér;i6ﬁ7+o fuel e%nanolVls”pEesenled in
Table 4-3 for corn,.Wheaf,;parleyland;pofatoes;;Mnghesfﬁconvenslon 1§
obtained with wheat andtgorn;cfne_lowesffconverslon_per,ton with

potatoes.

Included ln the analysls of Table 4-31l5ra preliminary estjmate of The“
wholesale price for fuel.alcohol In a 10% blend wlfh gasoline. .These

PR 0

costs refiect the following assumptions: S
1. Feedstock costs at point of origin..
2. Rall or truck treight. cos+,for feedstock. -, i

3. Credit to processor for sale or by-produc+ s+lllage gralns;'

’i;“;Manufacfuring cos*s +o processor lncludlng frelgh+ to Reno,
and Capltal recovery. .. - o R Lo

5. A federal entitlement of 4. 5¢ per blend gallon of 10% |
. "gasohol™; equlvalen+ to a 45¢ gallon alcohol producflon
subsidy. , v S

6. An arbltrary 10¢/gallon fuel al cohol processor waruln for
’ rlsk proflf and commodlfy prlce contingency. ’

7. Local feedsfock priced a+ value lo be compeflflve with -
existing reglonal alfalfa acreage revenues. v
The followlng feedsfock ranklng shows the grouplngs of economlc
vlablllfy based on +hese assump+lons.
1. Western Nevada barley, Fallon - nghly Vlable ;
: $l.l|/gal o

2. Western Nevada Sprlng Whea+ Fallon - nghly
' Vlable e $t. lS/gal ;

3. WesTern Nevada Barley, Lovelock - nghly Vlable
@ $1.16/gal .



10.

1.
12.

13.

"Wesfern Nevada Sprlng whea+ Yerlngfon - Viable R

e s1. 33/gal o "a;”:_e

I‘Wesfern Nevada WInfer Wheaf Fallon - Viable e

“$1.34/gal
Nebraska Corn = Viable @ $1 36/ga|

VWes+ern Nevada Winfer whea+, Lovelock - Viable

€ $1.37/gal

Idaho Barley - Marglnally Viable € $1.47/gal

Kansas Corn’'~ Marginally Viable & $1.49/gal

Western Nevada Cull Po+a+oes - Marglnal ly
Viable € $1.55/gal

Ar!zona Barley - Uneconomlcal € $2.29/gal

Kansas Wheat - Uneconomical € $2.30/gal

Idaho Pofatoes?- UheQOnomlcal € $4.20/gal

ef The mos+ viable feeds+ocks are Iocal grains, followed by Nebraska corn,

’i, Idaho barley, Kansas corn’ and Nevada cull pofa+oes.r u



FEEDSTOQK. ‘ﬁjfw;i;

1.

R

Barlex, Fallon,

Nevada Base Price -
FOB Fernley Trick.

Fri. ‘to Falfon

Tpfal’EOB‘Fequéyf'

Wheat, Spring

Nevada Base Price

FOB Fallon Truck

o Fr¥.7+07FefﬁTE¥_
u OB Fernley

3.

?7??

4.

~Barlex, Lovelock ,
NV Base Priceé FOB -

Lovelock Truck
Frt. to Fernley

{ PRICE
- $/BU

PRICE
$/TON

" TABLE 4-3

PR FUEL ETHANOL ¢ T v

FEEDSTOCK ANALYSIS - 1980

GAL/

TON ACRE

TN/

GAL/
ACRE

FEEDSTOCK
$/GAL
ALCOHOL

BY-PRODUCT
CREDIT

$/GAL ALCOHOL -

2. 88

10"
7.98.

.10’

2.88

«20°

133,33

120.00

_ 8.33

Tofal FOB Fernley

Whea+ Sprlng

Nevada Base Price
FOB Yeringfoh

Truck Frt.: ?o

) Tofal FOB Fernleyf~

3.

~Total FOB Fernley:

Fernlez

Wheaf WInfer

‘Nevada Base Price
FOB Fal lon Truck

Frt. to Fernley

3.08

4.00°
24

128.33

133,33

7.99

4,15 .

.10

- 4,24

138.33

- 333

i

.25

141.66

92.8

83.4

83.4

141.32

92.8

2.16

2:16

182

200.5,

- 200.5

182

1.49
1.47

1.54

1.52

153

-43

39

.43

-39

39

0~

FT. & MFG.
COST $/GAL
ALCOHOL

'TOTAL SUBSIDY NET WHSL

$/GAL -

ALCOHOL

.50
.50

.50

.50

: | f_ ‘50

- *Approximate Net Wholesale Price FOB Reno inluding 10£/Gal markup, 45¢/Gal. Fed. Entitiements.

.45

A2

.45

5 QXSf; 

$/GAL

ALCOHOL




PAEEY
[

*Approximate Net Wholesale Price FOB Reno inludlng 104/Gal markup, 45¢/Ga|. Fed. Entitlements.

**Represenfs cuIIs,aT-ZO%‘of total yield/acre

r r r i i (— € | S | S S T r SR | rt- - | e
" Table 4-3. (Continued) o L e ey T
B R R R el -+ FEEDSTOCK ... BY-PRODUCT FT. & MFG. TOTAL SUBSIDY NET WHSL
IR " 'PRICE ~ PRICE- - GAL/ TON/ GAL/ ~ $/GAL = CREDIT COST $/GAL. $/GAL $/GAL
FEEDSTOCK - $/8U $/TON  TON ACRE -~ ACRE ALCOHOL ~ $/GAL ALCOHOL ALCOHOL ALCOHOL ~ ~ ALCOHOL
6. Corn, #2 Feed, ‘
Nebraska Base Price. Co .
FOB Nebraska Rail 2.79 99.64 91.8 3.14 288 - 1.50 .34 .50 45 1.36
Frt. to Fernley 1.06 ' 37.86 R & ‘ ' ' :
Total FOB Fernley 3.8 137.50
7. Wheat, Winter
Nevada Base Price
FOB Lovelock - :
‘Truck Frt to 4.15 138.33 92.8 2.16 200.5 1.56 .39 .50 .45 1.37
Fernley ' =20 6.67 ‘ S - R ‘
‘Total FOB Fernley 4.35 145.00
8. Barley, Burley
_:I'daho Base Price’ ‘ ‘
J,\“FOB‘BurIey'RaII . 2,58 107.50 83.4 1.90 158.5 1.61 .34 +50 45 1.47
o, Frt. to Fernley .65 1.27.08 - - R : : - ’
.iTofaI FOB Fernley 3.23 134.58
9._Corn, #2 Feed,
Kansas Base‘Price - : :
‘FOB  Kansas Rai | 3.18 - 113.57 91.8 3.14 288.3 1.67 .38 <50 .45 1.49
Frt. to Fernley 1.11 39.64 o ) ‘ ' ‘
Total FQB Fernley 4.29 153.21
10.. Cul! Potatoes, N.A
Nevada Base Price ..
. FOB Winnemucca - f._ ‘ . o - S R e SR
" Truck Frt. to = ($1.00 20.00 23.8 3.30%* . 78.5 1.47 .22 . +60 . +45 - 1055
Fernle per CWT) 15.00 A : ‘ O
Total EOB Fernley 35.00
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Table 4-3 (Continued) _
“ PRICE

FEEDSTOCK ;l sy

e

PRICE
~$/ToN

“GAL/
TON

TON/
ACRE

,f .( o l'" =

: FEEDSTOCK
$/GAL -
ACRE = ALCOHOL

GAL/

l';"*, .

BY-PRODUCT
. CREDIT

$/GAL ALCOHOL

 (jfif;{F’

FT. & MFG.
COST $/GAL
ALCOHOL

- $/GAL

11, Barlez, Chandler, B
AZ Base Price FOB e

to Fernle 20245
Total FoB Fernley

113733
: 12..Wheaf Kansas ley,
- KS Ba: Base Price FOB . .
.. Kansas Ratl Fri. = 4.23
©. to. Fernlez L1295
.;rTotal FOB Fernley 6.78

13, Pofafoes, ldaho
- Base Price FOB -
.+ Burley'Rall Frt.
. Yo Fernley:
: Tofal FoB Ferniey

NG

($4.00
per CWT)

Lk

o~

110,80
' 89.58
200.38

140.99

84.99

725.%

. 80.00.
27.00

107 05

;53.4
9. a;

23.81

1.85

1.70

18,5

1540 2.40
157.8 2.44

-345.0 4.50

L3
340

23

45¢/Gal . Fed.

507 45
W50 -45¢

%;60 ;. rft ;f.45

Enfl#lémenfs._h

fgf_cf§}[ r;’.

- ALCOHOL

TOTAL SUBSIDY_ NET WHS

$/GAL

ALCOHO

2.29

2.30

4.20




4.4 AGRICULTURAL ANALYSIS FOR FEEDSTOCK PRODUCTION IN WESTERN NEVADA

_The‘cllmafe In Western Nevada ls-characferlzed as an arld, if:onfinenfalw
19 +ybe; The Sierra Nevada Mountains fo the west lnfluence preclpi+a+ion

5  in The area, where the majorlfy of rainfall and snowfall occur during

efkfhe.wlnfer. Nevada climate is also known for Its bright sunshlne,

t :dryness and puri?y of air, and an exfremely wide dally +emperafure

"irange.

Tﬁe»cl+ies which represent the chosen agricultural areas are:Failon;
Lé?elock,'WInnemucca,,and Yer ington. |ﬁ summer, days are ho+fwh1]e-
: aigh+s are cool (see Figure 4-1). Dally differences be+weeh +he'highesf -
ahd'lers+ temperatures may range up to 50 degrees or more.. Humidi+y is H‘
- very low, ranging from 25 percent in the summer to 65 percenf in the
:5'wln+er. The dry alr and bright sunshine produces a high eyapora+Ion

: rafe which means that more lrrlgafion.water must be.suppliedtfo ' 

o gaﬁaensafe for that lost by evaporation. -

Two main air flows influence the precipitation in Western Nevada. ‘The

‘ Major one comes from the Pacific Ocean. As this Pacific air rises over‘

| +he1$ierra Nevada Range into Nevada, much of the moisture ier[psf,
»coasequenfly; ohly a small amount of molsture reaches Nevada.‘ﬂThe‘other ‘. j

alrvflow affectlng the state cdmes from the south. Thls warm,'mdis+»a!r v

1s the main source of summer thunderstorms. NAverage rainfall amdﬁnTs

o

- fange‘befween five and ten inches in the sbeélfié cities (see Flgufe
4425. Raln usually falls every monfh of +he year +hough the annual
~‘+o+a| is low. Snow falls each year and ranges from 7. 4 inches a+ Faiion -
"fo 28 Inches at Winnemucca. WInfer snow pack in fhe mounfaln reglons ls - -

+he najor source of summer+ime Irrigaf!on wa+er.'

4-8
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B ;Thgjgrowlng séas&n usual ly beQJﬁﬁAln mid—May and ends»iﬁ Ia+e SebfeﬁbefQ "
_}t :These are the times of the averaéezlasf spring- frost and the flrsf tall -
“fofosf, respecfiVely. .The_gfowihg Seasoﬁs.of the different areas3afec
.*:chﬁgidered.relafively shorf,'eépecially in Yerington which has a grbwlhg:'b
;“;155550n of,162.day§. The shor+,gr§wihg season limifé +he'nuﬁbér of ',‘ 

’Qi?é}félfa cuttings per year -and restricts cfopfcholée§ +o short 'season

varieties.

- sells

In general, soils In the Western Nevada farming area were formed lq

al luvium originating from the headlands of the respective river sources.'

. The Irrigated areas which are discussed In this study are shown on

"‘fjgu}e 4-3. 'As can be seen, many of the areas arevédjacgnf to rivers.

ihfdh supply water necessary for crop irrigation. Hence, the soils in

. these areas were formed on floodplains, terraces and alluvial fans.

; Néyéda‘soils are low in organic matter and inherent ferfil!fy. This is. ?

_ simllar to the situation in many Intensive agricultural areas, where

supp | emental fer+i|lzer$ are required for good crop ylelds. Alkali

séjls are a problem in some cases. Additional wa+ér; above normal
~ _Irrigation requirements, is necessary in order to leach salts through

."the soll profile In these problem areas.

i

Sofil +eXfure$ generally range from sandy loam to ciéy loam, with sbme

‘ '1h¢LusIon'of sand and clay.

4-10
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The areas shownsonvFlgure 445 areicnrrenfly under aériculfural use.
Alfaffa,}s\*he'primary cropigrOan;n fnese areas. Generally, solf»is
;r nof'+he}limTf}ng‘facfor'ln7crop pronCfion.. Cropkyle(ds'cén be aooyel.
_ naffonal a;erages, and are often comparable o Californfa everagesras
fong'as water supply 1s adequate and climate is favorable for good crop

growth.

"Agricu1?ural'Analysis'by Area

Four general areas In Western Nevada were chosen for potential feedstock
producfion. These areas were chosen on +he basis of suifablllfy for
o crop produc+ion, large concentration of cropland acreages, and proximlfy

; to‘Brady 's Hot Springs, the site of the proposed alcohol‘plan+.

The four areas are the Lahontan Basin (FallOn); Mason and Smith Valleys

(Yerington), Lovelock Valley, and winnemucca-Dufch Flat area. Abonf 90
percen*,ofnfhe irrigaeted acreage in Nevada Is‘devofed to prodncing |
ZforEercrons; with alfalfa as the primary infensIVely,maneged'crop."Tne
BEIance is devoted to a wide variety of crops. kThe otherrprtncipe!

crops are small grains and corn for silage with lsofafed areas in
poTa‘fo‘es “onions, garlic, melons, and o'rher vegetables. The primary

reasons for the large acreage of al fal fa hay, as sugges+ed by counfy

extension agenfs, are less in+ensive management requiremenfs as comparede

to annual crops, the local need for hay for beef and dairy opera+lons,

~ and the high transportation costs of grain to out-of-state markets.

OfTen, other -crops produce well on'fhese lands, bu+ because-of The-above"f»

men+loned economic and preference reasons, +hetr acreages are Iimi+ed or

nonexlsfenf.

4-12
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Cropping specifics for each of the areas will be discussed in the

folloWing Sec+l§n.

Lahonfan Basin

.The agricultural area is mainly concentrated in a 15 mile rad{usaarouﬁd

+hé cify of Faijon,'ln Churchill County. Crops comprfse approximately
16% off}hé valué of agricultural bfodqﬁfs‘sold in the county. .
Currenfly; Tﬁe main crop is alfalf$ wI+h small gralﬁs and silagg chﬁ |
ﬁak!ng up most of‘fhe other chbhacreage. The sofl +ends‘+d}be;alkaline

and not well drained and some prgblem greaszhave High‘groundwafer

-levels. Irrigation water comes from the-Carson River and from a canal

that diverts water to the aréa,fromﬁfhe Truckee.River.‘ The malin method =~

of irrigation Is flood.

There are about 36,000 acreas of alfﬁlfa ha; grown fﬁﬁfherafeé.v Eéch
planfihg is left fér 6 fd 8 years, usﬁé[ly,iln’ro+aflon'wl+h SméJi
graiﬁs;ﬁ Thfé affords the grower the luxury of~elfmina?ih§ grpund Hp;i:
preparaf}on and pianting for 6 to 8 years whifé the altfalfa CEop is

grown. There are usually 3 to 4 cﬁ?fings a yeaf’éfar+ing in June énd

lasting until the first fall frost. Average yield Is 4.1 fons per acre.

Winter and spring wheat and barley are grown on 8,000 to 10,000 acrés.’

These érqps are usually planted for two years between alfalfa plantings.

’Yiéid avéfages 2.25 tons per acre buf 3 to 4 tons are possible with good

soil and good management practices. Corn for silage comprises tduéhly ‘

2,500 acres. Yields are not recorded as the whole pklanf.ls chopped and

fed to livestock.

4-14
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- Mason, Smith Valleys and ?ernley Area

f@’The_Masén and Smith ValleYs are situated in Lyon County. kThere are
;f’éEOQTVSB;?5CHfrrlga+ed ackes in these fwo valleys. Alfalfa Is grown on
{f:aﬁproxlmafely 32,000 acres, yletdthg»3—6 tons/acre wl+hl3-4 ¢u}+fﬁgs a
 i/9ééF. The’rofaflon:sequence Is 6. to 8 years of alfalfa,lfhen two years
f.df_én alternative crop, usuélly,small gralns. - Average annual acreage of.‘
" winter and spring wheat andlbarley are abohf 6,750 acres. Ylelds |
’f: aygrage 2.25 tons per acre and range up to 3 tons. Apprinmafely 1,000

_acres of onlons and garlic are also grown In the two valleys.

‘fTTbe“soiIs are sIlghTIy alkal ine but genefally deep. Some areas have a
g héfdpan problem which can be solved by deep ripping once.prior‘for

; _iﬁfénsive‘agrlculfural use. Irrigation water comes from the Walkef' 
:?'ﬁiQér‘and a few farms supplemenf it with wells. Flbodlng ié)fhe ma jor

‘method of irrigation.

i;-Eérhley, also In Lyon County, has about 5,000 irrlgafed acres. Alfalfa
i and grass for héy comprise 3,500 acreas and small grains are farmed on

another 1,000 acres. .

‘Lovelock Valley

- fhe concentrated agricultural area around the city of Lovelock, Pershing
" County, is approximately 24,000 irrigated acres. The largest area

acreage is devoted to the production of alfalfa for seed:(12;000,aéﬁes). _

 Alfal fa hay, 10,000 acres, and smai | grains, 2,000 acées, are the other

“"major crops. Water is often the limiting factor in crop production..

4-16



Alfalfa for seed requlres~less7wafere+hansalfalfa hay, which is one

reason for Its larger screage In the area. -

| Ylelds of alfalfa hay range from 3 to 4.5 fons per acre wlfh 2 cufflngs

. - a year., Wheaf and barley yields average _about 2. 25 fons per acre.

i The local crops all requlre lrrlgaflon, prlmarlly by the flood mefhod.

Water Is supplied by fhe Humboldf Rlver fhrough the Rye Pafch Reservoir.

t,Salfs In fhe soll are a producflon problem ln the valley. Addlflonal

wafer above normal lrrlgaflon requlremenfs ls necessary to maintain 8 ’:

low level of salts ln the crop roof zone. Twelve-foof deep dralnage'd

ditches are Interspersed throughout the velley, their funcflonjbelngffo :

' divert the salt laden dralnage water to the Humboldt sink.

i Winnemucca ~ Dutch Flaf Areaad

Thls area In Humboldf Counfy has approxlmafely 85 500 acres of lrrlgafed

: b’ff Iand. Agaln, the maJorlfy of fhls area, 55, 000 acres, is devofed fo ( -

alfalfa hay producflon. Thls area ls also fhe maJor producer of - :

pofafoes In +he state, wlfh 14 000 acres ln potato producflon in 1979.
>"1 ther maJor crops lnclude small gralns, 10 000 acres, and alfalfa for

.seed 6,500 acres.z

Alfalfa hay ylelds 3 fo 5 fons per acre wlfh 3 to 4 cufflngs per year.

vPofafoes yleld averages of 380 CWT per acre and wheaf and barley ylelds |

‘an average of 65 fo 70 bushels per acre.. Parf of fhe barley crop ls )

used as malflng barley.

o 4=17



Wells are the primary source of water for irrigation.. Flooding Is
; cufren?ly the major method of irrigation with some of the newer

f;;@eveloped lands using sprlnkler:irrfgaflen.

,??Te;+he nerfh of Winnemucca |ies the Paradise Valley, where alfalfa"ﬁayr
1jteﬁd_liveefock are the main agricultural products. North and weSf of
iJ7Pefedfee Valley Iiesv+he‘0rovada aree,dwhich raises alfalfa grains,
garllc, po+a+oes and mlxed cropse. Two specialty crops are raised near
f'jOrovada wl+h mint occupying 600 acres and dill occupying another 300
"acres.

B rrigation

fEéAneed for frrlga+ion water In this wes+ern‘Nevada farming area is of .
majbr Impor+ance since rainfall fs not sufficient for crop produefidn,
k'WAli of the above areas are near rivers or underground Qa*er sources;}
‘vThe_seuree of the water is the meiting snow in the Sierra Nevada

;Mednfaihs on the west and runoff into +he Humbold+ River on the eas+.

~n years with adequate runoff, water is impounded in several reservoirs

-[.fo maintain an “adequate level for summer irrigation.

A large emounf of water is usually applfed to creps because of Severai
fec+or55 These factors include the low amoun+ of annual ralnfall the
' widespread use of flood irrigaf!on which is Inefficlen+ (vs. o+her
Irrlgafien methods), fhe high evapora+|on rate, and the necesstfy of

leaching salts down into the soil profile.
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4.5 ' POTENT.IAL FEEDSTOCKS =@ @i on ma v

PR T St

The prime candldales for local feedsfock producflon are barley and _

F A e

‘owheaf. Corn and po+afoes are also dlscussed ln +hls secflon as posslble

feedsfocks.

.Barley,ls a strong contender for first cholce‘regardln§>local'?”?ZHE“

production. Barley Is tolerant to adverse soil and climatic conditions.
It is well adapted fo most irrigated solls of*lhe*reglon; lncludlhgf'““‘~'

soils wlfh moderafe levels of- sallnlfy and alkall. In ‘fact, barley ls

_+he most salt tolerant of the cereal crops. At 30 inches of water per '

annum, more wa+er wlll be applled +o barley than po+afoes, bu+ Iess +han,

'vcorn. The growlng season ls also adequafe ln all areas._ Anofher

lmpor+anf, poslflve faclor ls fhaf barley ls 2 famlllar, proven crop |
wlfh all necessary equlpmen+ avallable. The only dlsadvanfage wlfh

barley ls +he Iow alcohol converslon rafe compared +o corn and wheaf.

‘Wheat shows good‘pofenfal as a locally-grown feedstock. whea+'has?baénf
grown for years as a feedsfock for fhe producflon of beverage grade 7

alcohols and l+ ylelds more alcohol per +on +han does barley. Whea+

prlces ln Nevada are hlgher fhan +hose for barley, bu* wl+h lfs hlgher rf

: converslon rafe fo alcohol l+ approaches barley as a economlcal 9'

lx.?

o feedsfock. Whea+ ls well adapfed +o |ocal solls growlng saflsfacforlly

yln moderafely sallne solls. More wafer ls applled fo wheat +hen fo any '

of the pofen*lal feedsfock crops.- At 36 acre—lnches per year, lf ls

'bbeslagrownnln'well-dralnedfsolls. ~However,wevenv+hls~USe rate lsvless?"

than alfalfe, WhlchAUSes rodghlyf54=acre-lnches”perfyear.f“fm L
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”'Pofafoes'are a viable alfernaTIve as a feedeock crop. Pofa*oes yield.
g more alcohol per acre Than do any ofher crops considered in fhis
';ianalysis. This is mainly because of +he hlgh yield of +ubers per acre.
{i?However, this alcohol cosfs more per gallon fhan does alcohol produced'
7ﬂ,from any of the other feedstocks. Potatoes are Irrlgafed with 25
;p'acreeinches'of~wa+er and are well suited #o‘acldic,soils.. In -fact,
"aéidic~condltjons tend +o.11mif pofafo.scab'dlseases.- Potatoes also -
"grou well In light solls, since the light soils tend to promofe more
]i uniform fempera*ures during the growing season and make harvesflng +he

'3fcrop easier.~

;fﬁfhéﬂpu]k of Nevada po+a+oes are'grown4fﬁ>+he Winnemucca area. Roughly

i 75% of +o+al produc+ion is packed for the fresh vegefable market. Jh_'
' frecenf years the other 25% fhe culls, have been used to make po+a+o -
‘;5ch(ps, but the company *haf was maklng +he chlps has recently gone ou+

::Ofshusiness; vGrouers are currenflyrseekihg'alferna+1ve uses for their
h;_cuns. |

~Sforage condi+ions are critical for pofafoes- both femperafure and

~“=humidi*y mus+ be maln+alned falrly constant after harvest. Po*aroes may
“:be s+ored a+ 65°F with +he rela+lve humidify nearly 85% for several
weeks after harvesf, but affer this two week perlod furfher s+orage

' ‘musf be at 36-38°F and 90% relafive humidl+y or sproufing and breakdownk

ceof fhe tubers will begin +o occur.

.3Po+a+oes'require more processing prior to fermentation than do"The‘grain :
- crops considered as feedstocks; thus manufacturing cost of alcohol is

"/higher with potatoes than with the other potential feeds+ocks.u
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Corn Is & viable cholce for: local feedstock production. Although Iittle

grain corn Is currently grown In NeVada,‘+here are several thousand

" acreas of sllage corn grown, malnly ‘In the Fallon area. In general,

corn grows best in regions where for three or four consecutive months

the ayerage temperature Is from 70-90°F. The Nevada.growfng seasoﬁ.tsv

i ~not this long. Using short season varieties, as WOuld'be‘necessary'in‘_f"

this situation, ylelds are‘general]y not as hlghvas with standard cokn"

varieties. There also exists the possibility of late spring trost

‘damage that can further decrease yiéld of early plantings. Trials have
“been conducted in Western Nevada with short season grain corn;variéflesv

" and favorable resul+s,héVe‘been obtained.

Extension Agents feel that short season'grain corn could be gr6Wn fn L

g their areas and would be accepted by farmers for use in a rofafiohlﬁffh,

alfalfa if the corn price could be made to compete with alfalfa

 economics.. One problem Is that harvest equipment would have to be

 purchased by the farmers, necessitating a large caplfal'ou+fay,

. Corn is not as well adapted to satlne‘and_glkali soils as barley, but

should do well on solls now planted to sliage corn. Corn !s vgry

e sensitive +d minor changes In field ferfllify levels, requiring careful
5ferfjlizafldn. At an eannual Irrigation rate ot 34 acre-inches of water,

.corn Is less deméndtng'fhén_alfa!fa'and wheat, but more demandtng that

barley and potatoes.

4.6 FEEDSTOCK PRICING AND PRODUCTION ECONOMICS

" For the favored feedstocks of barley, wheat and corn to be produced in

 1arge'+ohnages In the region, they must compete and displace current:
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. .production of alfalfa hay. Of‘*he‘216,000 irrigated acres in the four
. Cgun+y area, about 154,500 acres are devoted to al fal fa produéfion.
-; Feéﬁsfock“prices used for the économfc analysis of:TableA4-3 reflect a
;;il§9§l sufficiently high to éompéfe with alfaifa revenues. An estimate
' ;‘6;'fhé compefing crop revenues is shown in Table 4-4. Corn and barley

-_!Q}ll have to be priced at $120/ton to compete. At this price, corn and

' ;gkbak]ey'can provide a crop rotation opportunity to regional farms

aj}hough al fal fa hef revenue still -has the lead at $38.90/acre more than
‘.béﬁley, $24.71/acre more than wheat, $33.50/acre more than p6+a+oes, andv"
fiséQ;SO/acre more than corn. It is possible that a price more in the

': f§nge of $130-140/ton will have to be offered to secure the amount of
{éng-ferm local acreage in feedstocks as shown in Table 4-8 iﬁ the

- f§ilowing section.,

.i?abie 4-5 breSenfs feedstock prices and Transﬁorfaflon dis+éncés-+o
'_:'Fe;nley. All feedstock materials that are imported from oufsidé the
:iécé! area will have fto be transported via rail. Pfices-shown for
,-mév-l-_érialrfé be ralled In are quoted F.0.B. shipping point, and include

& 1badlng into rall cars for shipment.
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CTABLE 4-4

WESTERN NEVADA FEEDSTOCK FARMING ECONOMICS

CROPS '~

Expected Yield
per Acre (tons)

Revenue/Ton

Total Revenue
per Acre

Producflon
Cost per Acre

Net Revenue/
Acre

BARLEY*

CORN¥*- - POTATOES

2.18

$jzb.oo

$261.60

$165.00 .

2.5 115
$120,00 §  70.00

$300.00: ‘$1,,225.00

WHEAT - ALFALFA '~

2.6 4.25

© §133.33 $70.00

$287.99 ''$297.50

$177.20 $162.00

- $ 96.60

$185.00 §$ 948.00

$115.00 § 277.00

"‘***ﬁ4-23

$110.79  $135.50

*Prléedvfo compe+guwITh al fal fa revenues



TABLE 4-5

LOCAL COMMODITY PRICE AND TRANSPORTATION DISTANCES
(MILES) TO FERNLEY, NEVADA

~ POINT OF ORIGIN

7,fBUr[ey, Idahd'

~ Chendler, Arlzons
‘va!hnéﬁﬁcca, Neva&é
vavel.ock, Nevada
F'al”l.on, Nevada

~ Yerington, Nevada

CORN

" Kansas City, Kansas

" Lincoln, Nebraska
~ Fallon, Nevada

: 'LoYeIock, Nevada

PRICE /TON
F.0.B.
SHIPPTNG POINT

$107.50
110.80
112.50
112.50

112,50 |
112.50

113.57
- 99,64
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j— 721
———- 'fi,o797 '
134 /
60
30.
4
—— 1,609
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4-7 FEEDSTOCK PRODUCTION ANALYSIS - WESTERN NEVADA

As shown In Table 4-6, the total existing acreage now devoted fo

irrigated crop producflon in the four counfles that make up Wesferné&p”

'Nevada s farmlng area is abouf 198 750 acres. The majority of. acreage

ln fhe area ls devofed fo alfalfa producflon, some 78% of fofal local

acreage., The bulk is d¢V°*ed,*°~5W?1'~9r?'"55?“d pofafoes,'

As Table 4-7 shows, if all of the reglonalkwheaf‘and barley was used to

‘produce ethanol, about 5.92 mllllon’gallons would result. Adding all -

alfalfa-acreage and’ assumlng converslon fo barley In fhls acreage would

lncrease efhanol producflon by 28 18 mllllon gallons. Addlng all
reglonal pofafo producflon would add anofher Se 83 mllllon gallons,d.s

brlnglng fofal reglonal alcohol producflon potential fo 39 93 mllllon

' gallons per year. However, fhls ls a very, Opflmlsflc slfuaflon.. A more

| reallsflc flve—year developmenf slfuaflon ls presented in, Table 4-8. . 1l,

fhls case, esflmafes are based on, (1) & crop rofaflon program, and (2)
only 15,000 acres belng commlffed to fuel alcohol In the prime farmlng
areas of Fallon, Fernley, MaSon, Smlfh,‘covelock and Wlnnemucca.b These
areas are all within economlcal frucklng dlsfance ot fhe planf slfe. lnl
order fo gain “the. deslred 15, 000 ‘acres’ ln fhe local reglon an exfenslonl'

program would “have fo'be: underfaken ln whlch fhe local farmers are glven

'lnformaflon -as fo fhe sulfablllfy of the' feedsfock crops for fhelr;éillﬁ

,farms, and the long-ferm proflfablllfy of growlng fhese crops for fhe

fuel efhanol planf. lnlflal growers would need fo be carefully selecfed

"for progresslve pracflces and prevlous farmlng success ln fhe area. e
: They would then' need to be’ glven asslsfance wlfh culfural pracflces fo E

:lnsure that fhelr first crops for fhe planf have hlgh ylelds and are.
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“profitable. These posf*fVe inlfial contacts would makefifrﬁueh_easier
_‘_+o galn moreracfeage from subsequent area farmers when more acreage is -
| desired. |
~ Assuming the 15,000 acres is possible, about 2.9 MMGPY fuel alcohol
}V*ébuia be developed In about five years. This would Indicate a feedstock

s shor+fall of about 7.1 MMGPY equivalenf al cohol would have +o be made up

~f from ou+side the local region.

4.8 FEEDSTOCK PRODUCTION ANALYSIS - NEVADA STATEWIDE AND NEIGHBORING
- STATES

_fadslnce a local feedsfock shor*fall appears fo exls+ for +he 10 MMGPY
dﬂ plan+ an analysis of s+a+ewide Nevada produc!ng capabi|i+y s : :
g ,:-‘p,‘.epared. The results of this analysus are shown in Table 4-9. liro+a|

~ statewide alcohol potential u+t|tzihg”éxis+tng“bar|ey and wheat
.'producflon only is equal to 7 3 MMGPY assuming all state acreage in}

d’?hese two crops could be diverted to alcohol producflon.

[P

-‘To%al s+afeﬁide alcohel potential assuming all pefafo acreage and -
“.déohversied of all hay acreage fn addition to all barley and wheat
acreage Is equal +o 75.2 MMGPY.  An analysls of feedstock. produc+ion and
'alcohol po+en+la| was also prepared for the neighborlng states of
Kansas,,Nebraska,vldaho,,Arizona and Monfana.,ﬂlmports of feedstock from
_ fheeeysfafes wgqu most probably be for the crops.efhba;]ey,and‘eotn;E:”
'rjAs:ean’be eeen from Table 4-10, tfotal alcohol'pOTenfial;efrrquhlyk
25,706.8 MMG#Y from the two crops and the five states Is far in excess of
"fhe demands of +he alcohol plant under cons:derafion. When Nevada

‘:-poTenflal |s added fhe ‘total Is 2,782.1 MMGPY which means that the
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I :demandé‘of the plant will use only .36% of total available grains grown

within economical*ffanspor+ distance ofrFernley,lNevéda.

Included In this section ere |ists of potential suppliers of feedstock

. 'fﬂ;ff;ﬁ . In each of the various states considered as potential supply,polnfsffOr

“L .. corn and graln.

\‘7 ~ﬂ; T s RIS a2y



. TABLE 4-9

NEVADA STATEWIDE FEEDSTOCK PRODUCTION
AND ALCOHOL POQTENTIAL, 1979

BARLEY  WHEAT  ALL HAY* POTATOES

. MREAGE . 22,000 27,000 465,000 15,000
~ YIEWD C1.44 1,80 1.44 16.5
. TOTAL TONNAGE 31,680 48,600 669,600 247,500

~ ALCOHOL POTENTIAL
© MM GAL/YR 2.8 4.5 621 . 5.9

 STATEWIDE TOTAL ALCOHOL POTENTIAL - 75.3 MMGPY

1f, *:A]faIfafyield converted to Barley
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TABLE 4-10

NEIGHBORING STATE FEEDSTOCK PRODUCTION AND ALCOHOL POTENTIAL

BARLEY ~  'KANSAS

1979 ..

TOTAL ACREAGE 60

(1,000 acres):

'TOTAL TONNAGE -
(1,000 tons) ... _:62

NEBRASKA ~ lDAHO ARIZONA MONTANA

w0

8

)

1 040

973

ToTAL
:’ 2;021" '“'

2,271

" ALCOHOL POTENTIAL . -
(MMGPY ) | 5.5

CORN

| TOTAL ACREAGE |
(1,000 acres) 1,470

TorAL‘TONNAGE |

(1,000 tons) . 4,816

6,900 41

28 1,134

2.5  100.6

. 22,218 101 -

6.5

45

145

7 ALCOHOL POTENTIAL |
wgPY) 442.1

CORN AND BARLEY

a0 93

_2042.1 ..109.9
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- 201.5

8,461

27,291 o
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- 4.9, FEEDSTOCK P’URCHAS'IN'G

~E;fThe farmer has a choice of several ouflefs for hIs grain. The major =
’ op+lons are: Iocal counfry elevafors, fermlnal eleva?ors, roadside
’;buyers, farmers who buy to feed 'rhe!r Hvesfock, or direcﬂy 'ro )

: processors.

b Whlle most grain Is delivered at the harvest or shortly after, farmers -
_efe‘more and more frequently adding storage facIlifies on the farm,
o maklng it pessible to await a’mohe faVorabIe market. A princlpal factor

in this development has been +he governmen+ supporf program.

f{IThe,sﬁppor+ program consists of acreage |imitation under which’farmers
wﬁo curtail corn acreage receive peymenfs*and a government Ieaniproeram ,
'eﬁdef which farmers who parficlpafevln the acreage lim]féfioh progrem~bf
;:eare'elfgible to plece thelr crop under loaﬁ, thus guaranteeing them 2
éeqfein price for their corn while at the same time flnancingjieerly:
b;epefafions."FaEmers having on-farm storage have the option of seiifnéb
T;Z:e+eﬁerves+ or holdfng the grain in hopes that prices will rise

J:efSignlficanfly In the ensuing time period.

eFarmers located near a +erminal market can fruck their grain +o market

where +hey sell directly to terminal elevators equipped to unload: the

frucks. Although these various outlets for grain are avallable, fhe"

' greaf bulk of markefable surﬁlus gralin goes to the country elevafor.»'A
ffyplcaf country elevator today has a sforegebeapacf+y ranging from
_100;000 bushels to 1,000,000 bushels; depehdlng on the area served.

~ This +ype_of firm obtains graln from'fermers who general ly +ran$po}+ 1t

"evfb‘fhe’elevafor by truck. The efhanolvprocessor can purchase grain from
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farmers at the time of. dellvery, or byyconfraofgmadealn advance-ofv‘

dellvery, or.by accepflng:graln’for.sforagefwlfhzsale to be consummated

‘r, af a later dafe, or by handllng graln for the farmer 's account wlfhouf

ever faklng possesslon of lf.’

e

The;mefhod;mosf;wldely:dsed Is outright purchase:at the time gralhfls -

-delivered to_the elevafor.~ilnrorderf+o insure obtaining:a oonslderable

volume of -grain, elevafor.operafors;are arranging more and ‘more. advance

-contracts with farmers for dellvery of grain, often for graln not yet .

harvesfed.‘ Conditions sflpulafed~ln~confracfs vary under dlfferenf

circumstances, buf usually cover -the grade of - graln, the flme of

- dellivery, and the prlce.. If a farmer bel leves that graln prlces may
‘move In his favor at a la+er dafe and he does not have sforage : |

'afaclllfles on hls farm, he may make arrangemenfs wlfh fhe counfry

elevafor fo sfore hls graln.

o \The counfry elevator's grain can be sold locally, forwarded fo a

+ermlnal markef, sold to a processing planf or forwarded fo an exporf :

polnf.: The mosf common ouflefs for counfry elevafors' graln are. fhe |
fermlnal markefs.v Graln desflned for fermlnal markefs are eifher
conslgned fo a commlsslon merchanf (cash merchanf) or sold for deferred,
delivery on a +o-arrlve basls. when graln ls sold on a fo—arrlve f

shlpmenf basls,_fhe confracf ls usually made before fhe graln ls shlpped

’,from the counfry elevafor.- ln addlflon fo prlce, fhe flme of shlpmenf

the grade, and fhe ferms of sale are speclfled ln the deferred dellvery

cohfracf. The fime speclfled may be 5 lO 20 or 30 days, or ln some

;lnsfances as much as 120 days.; Dlscounfs for graln -gradlng lower fhan

'fhe contract grade may also be provlded.» lnasmuch as the prlce’ls fixed

4-31



&t the t+ime the contract is made,rfhe’counTry eleva+or is-relieved of '
z_al! risk- inclden+ ho flucfuaflons in the price of grain, the buyer

if;'assumlng these rlsks-

E:'ih consigning grain; the coun+ry:eleva+or’ships +be grefn %o his |

fjfrepresen+a+iye In-fhe market to be;sold after Its arriVaI, “The cobnfry
elebafor refalns’ownership of conslgned graln and ‘Is Iiable for any loss
of_ooourr!ng while +he‘graln 15 In transit - such as adQerse prloefohanges
B or ~damage to +he grain. »The:se]ler pays all costs ofrshlpping the grain |
+o +the markef, not knowing what will be reailzed on the grain until |
_;gaffer it has arrived at the market, been inspected, andvoffered for

- sale.

There are two types of cash merchants, terminal market merchandisers and -
FA'*ermInéi'elevafor Operafors. The difference between the two Is that,
b,al*hough they bofh take title to the grain the elevator also operafes

. sforage facillties in the terminal market area.

"Anofher type of commission merchant Is the broker. Brokers differ from

-;vofher types of merchandlsers in that they do not take title to grain.

: They function s+ric+ly as agenfs end are usualiy palid commission-fees by
A'+he seller of grain. After e broker has brought fhe buyer and seller
together and the terms and conditlons of the sale are mufually agreed v
-upon the brokerage service has been comple+ed.» Brokers deal mainly
fwifh volume movements of grain such as. 100 hopper-car +rains, barges and

yessels.

'fThe cesh'merchandiser is the major 1ink between the country elevator and

the {ater steps in +he'marke+ing process. Since a country eievafor'MQef
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-~ pay the hlghesf price posslble to compefe successfully with other

elevafors for fermers': -grain, the most- impor-tant service’ performed by

the merchandlser Is finding +he highest blidder for counfry grain.

Counfry elevator operafors usually use fhe servlces of a cash

merchand!ser fo shop and compare fhe bids of +he varlous users and/or ";'

markefs for graln, al though some counfry sh!ppers do se!l direc+|y to

processors or ferminal elevafors.

Termlnal}elevafors,fas the name‘lmp(les;‘are,locafed in the prlncipalg'
grajn-markeflng centers and may vary In capacffy from a few hundred'idf’
thousand bushels to over 30 mlllion bushels. The‘10caflon of:fhehd' I
elevafor rather than its s!ze deTermlnes ifs classlflcafion. The”'

+ermlnal elevafor operafor buys graln from o+her cash graln merchanfs,

ff& and counfry elevafors., Dependlng on: fhe faclllfles of the +ermlnal

: elevafor, grain may be received by rall, fruck, barge, or, somefimes by

boaf. The ferminal elevafor, ln +urn, sells graln fo processors,, .

_millers, dlsflllers, feed manufacfurers, exporfers, and somefimes, fo

elevators ln ofher parfs of the counfry. The elevefor may provlde for

shipmen+ by rall, water vessel ‘or barge; or, on rare occasions, may

o sell smal | quanfifles for fruck shipmenf. If Incomlng grain arrlves at -

._:‘ fhe +ermlnal elevafor by hopper car, no unloading equlpmenf Is requlred.

Hopper cars are spoffed over fhe unloadlng pif +he doors or fraps are L

"'.'opened and fhe graln runs ouf fhe boffom of the car.‘l

e From all‘of_fheVaDOVe sources,*fhe~graln flows to fhevprocessor‘uholls '
the flnalluser,of?fhe ranproducfa _Processlng'lndusfrles‘fend to
"‘purchase‘fhe majorlfy'off+helrfgrainfneeds from terminal market ‘elevator

- companes, althUQh some graln !s purchased directly from. farmers and
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from country elevators. The desirability of terminal elevators lies -
- maiply In their large storage volume and their capabilities for rail

2?: §hfpmenf.

'f S§mé of the larger processors ré+afn their own buyers In the ferm]na['
'f’ ﬁarke+s to purchése grafh frbm:éashféraih commissioh merchaﬁfsrérw"
féfmlnal.eleva+ors, wherever the mos+‘advan+ageous price can be ',
. .§b}ained. Other procéssors purchase supplies ln.ferminai markets
%hrough brokers, whflé a third grgup_of processors buy solely from
rivférmldal elevators or grain mercﬁandlSeEs and do not have their own

representatives In the market .

2 Pkbcessofs usually dé thelr heanes+ buying at +h§ +1mé when crops are
moving from the farm Into $+orégé. At this time there Is a wider
sélécfion of grain to choose from and the price s usually more N

jafffacfive.‘ The extent to which a processor is ablé to pqrcﬁaée
Suppliés at +his time is limited somewhat by his storage capacity,

"{élfhough a processor may have the option of renting additional space.
'1’4.10 USE OF THE FUTURES MARKET BY PROCESSORS

Théré are fu*urés markets for many commodifies, but for corn and wheat
:.;:fhé'major one is the Chicago Board of Trade. In a futures marke+;

- buyers and sellers congregaTe and agrée t+o buy and sell varjodslamounfﬁ
~ of cofn; for éxample,'af different times in the future. |f one buYS a
"'fhfures contract, .o takes what Isacailed a long position, one agrees to

_»acgepfjdeiivery'of a specified amount of a certain quail+y corn on a

'.séecified tuture date. On the other side of the exchange, it is

possible to sell a futures contract, or go short.
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_ Ah Inferesflng'feafure of ?he fufures marke? Is +ha+ confrac*s are' L
'generally nof se++|ed a+ mafurl*y by acfual physlcal deIIvery of fhe ;f

Ccommodl+y fo 8 warehouse-i Rafher, mos+ fu+ures confrac+s are seffled by

payment of fhe dlfference between the pr!ce stipulated in *he confracf

~and the spot- price of +he commodl+y af the da+e of ma+urt+y. -
“In buylng graln and selling commodities, processors do not wanf“f6 ]hcur
‘Iessesedueffo‘flﬁéfuafibne In the graln market. PrdcesSors‘eaﬁ edrmeunf

" this difflculty by hedging In the futures market. Hedging Iejbaslcaily '

+he'eltmlna+10n“of*r!sk. ‘An example of the way In which hedglng can '

' 'help to- €l Iminate" r!sk to the efhanol planf operafors follows.

lf one Is operaflng an’ e+hano| plan+ one wanfs +o be able +o budgef fhe

ZT;V cos+ of feedsfock for +he following year,<a+ a guaranfeed rafe. Tb do e

+his, one seeks ou+ an eleva?or who wanfs +b sell a fufures confrac+.4ﬁ

After negoflaflon, one enters lnfo the con+rac+ and Is guaran+eed a

- price throughout the following 12 months. ~Thus one has hedged oneseff

agains+ possible pr!ce Increases. 1

“A.llst of graih suppllers Is Tnc)uded.ln this sec+lonvfor,fhe states of
‘Utsh, ldaho, Arlzona,'Colorado,rKaneaSland Nebraska. In most cases the

r"i_ffirms Ilsfed are elther lndlvldually or cooperafively owned elevafors,k,

aIThough names of several graln fradlng flrms also appear.

o 4.11. coMMODITY PRICES AND TRENDS |

. Flgure 4-4 presenfs corn and barley prlces for +he per lod 1950 1980 and

esflmafes of corn prlce *hrough 1990. Ac+ua| average yearly corn and

barley prices for the Unlfed.S+afes.were obfalned from the U.S.

o 435 -



- Depar+men+ of Agrlculfural for +he period from 1950 +o 1979. - Curren+
Vxxbarley and corn price (May 1, 1980) was added to the Iist and the dafa
5fffor this 31-year perlod was pIof*ed. Cern'pr1ce wasrgenerally SlightIY',;'

“f;‘higher than barley prlce, roughly 25¢/bushel higher durfng the peried.,

'tfeLinear regressions were performed on each of the two sefs_of,dafa, the

La'eduafions being of the form: Price = A + B (time).

e rhe‘abovevform ls'commonly referred}to as a time trend, and investigates
v;l;wnaf.effecf the passage of time has on The prlce of a commodity. Af+er'
vffhe regressions were run, the +wo parameters of the. sysfem, A, the
ven?ercepf and B, the slope of the relationship were found: to: be" For |
 vcorn: A= $.98B = ,035, and fhe functional relationship for corn was:
 Price - $.98 = .035 T. This Iine that was fi+ by minimizing the sum of
3  squared dev!afions abeuf the Ilne tells one that the base prlce in +he
1period was $ ,98 and on average ohe would expecf a price Increase of 3 5¢_

“‘:per year +hrough the period.
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. For Berley: A = $.69 B= .039, and.+heyfuhcfional relationship was $.69 +

'-f;?ggg.r, or a price In year zero of 69¢ and an average price Increase of

4jfe3;9¢/year could be‘expecfed.durlng the period.

: '_'\"'The above regression analyslis +rans|a+es to an annual price Inflaﬂon
'{Prafe of less than 1% per year, while In the economy overall GNP
iyexperienced an average annual lnflaflon ra+e of 4.3%, lndlcaflon a
: supnormal price Increase rafe for these commodifies relafive_fo all

~ other commoditles produced in the U.S. during the period.

fljsfnce 1970 much larger fluctuations In price appear than prior to 1970

fﬁ.ahdlih 1974 all time high prices for both commodities were experlenced,

o wrfh corn at $3.02/bushel and barley a+ §2.81/bushel. At this same time

ﬁ{ffhe U s. economy s overall inflation rate was 7.4%, also signlfican+ly s

: hlgher than that for the entire 30 year pertod.

“ifThé'ab0ve fac+s'would iead one fo bel feve that commodify price inflation -

wlll be high in the coming years or at Ieas+ high relafive to the

5 hls?orical average figure.

Also shown on Figure 4-4 is an estimate of barley prfce through 1990.

',,Based on inputs from several reliable U S. governmen+ agenclies and from

SR several University of California economlsfs, prlce inflation was

- estlmafed through 1990.

" Two possible inflation pafhs were chosen; one low or opflmlsfic at 3.5%
v_aper year, and one high or somewhaf pesslmts+ic, at 8% per year. Both
| views are well grounded. The flrs+ view of 3.5% s based on the very

~ low price. inflation ra+e seen in the llnear regression analysis of
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prlces-*hroughi*héfSO“yéar:peﬁrdagyrwifhafﬁéu3ﬁ5%;5a+é“é‘¢E‘ée of 1o

© $3.74/bushel ‘carvbe expected by 11990, “iotmil Lol ni

The high figure qf 8%/year Qas chosen based on current experteﬁéé. bfﬁe5 
U.S. Is now'eXperjenang”doybléﬁalglfvfnfla+lon for the flrst prolohged ‘
perlod41nsi#s.hlsfony;xéhdf+he;major'qdésfionﬂisLWhe+her1orfho+ *hé=fi;-'
current slfuafion;wijl,pers!éf'during }héacomlng year#.' Mos+ économisfs
say fha*:if wli1hnd*,ibut_ﬁbsf’do~pfeHTE}ﬁhlgh slngle”d1g!+ffnf[a+fdn’~‘

through 1990.:- A high price inflation path of 8%~Was:also:predld+ed”fof_
barley;*w?fh'ﬁrfce:In?1990 at $5.72/bushel.s . “The acfué]‘pflcef1n~19§0’5

.wllr.pnobablyifa11,somewhere»befween~+he‘+wofprédrc+rchg:?%“'f" '

4.12. RAIL FREIGHT RATES, SCHEDULE AND CAR AVAILABlLITY FOR GRAIN
SHIPMENT. 170 Libe i by

Frelight rates forrfhe Shlpmen+ offgraln,bYﬂrall~are‘based'on“fac+of5'*

such as fuel and handllng cosfs and are se+ on a speclally designed

Tl

| commodify rafe sfrucfure approved by fhe lCC. The grain rafe s+ruc+ure

Is' In a consfanf s+a#e of flux, w!fh changes comlng frcm shlppers and

recelvers, in addition to carrlers, who propose changes to meet fhelr"

L competition.

Substantial reductions In the costs of grain +ranspdr+a+ion by'raii can
be made through the use of mulflple car rates which resul+'fr0mvgrea+er

usé and larger fleets of covered h9pper cars. Rates are'avallable frbm~

sfngle car +9‘uhff4+raln with varlous MUijple car rates In béfwééb.
Unit=frains provide faster turn-sround time, Improve car-utilization,
~ and. greater efficiency In graln movement. ?No'f all firms can take

: ‘advan?age of unit-trains, however. To use un|+-+ralns, *hé.rafes mus+

be avallable for the commodity in question. .Also; the shippers and
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"recelvers,mpst_hevefequipment and tecijjf[es with the capacity to .load
the entire traih wffhin a 24-hour period -before demurrage charges are

‘ assessed.

ba;fhefbesf feature ef unit-trains, from the buyer'sapoinf,offview; 1s thaf
figrein,elevafors are‘w!1tlng—fe.glversIZeable discounts’ when sel1ingﬁ1'
Zf:grain,by Tﬁe.uﬁl+-+rein. At 100 cars/train and 95 tons/car, a- s
_;;qnltéfrain«shipmenf would be 9,5000 tons and could be stored in the
?f’9?560 ton capacity grain sforage.SYS+em proposed~for;#he Fernley -
»‘rfacilify only 1f the bins were complefely emp+y However, due'+0'+he '
‘evsafe+y stock requlremenfs of the efhanol plant, comp|e+e emptying of +he:’
grain system would never be feasible. This would require using fewer
. gars,fhanva uni+-+rain. A discounfed grain prlce would still be~ o

‘ poSéIb]e, but at a lesser diséounf than -the unit=train rate. -

;Soufhern Pacific es+ima+es fhe following frelgh+ haullng ra?es for

effsingle and five car +ralns +o haul barley or corn:
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- . pMRLEY.

. .-Single Unlf . Flve=car Unlfs:.

Burley, ldaho to Fernley, -
Nevada ,,»',.:; }1e;. © o $1.355/cwt . No rate avallable

| “Chandler, Arizona to

[

i Fernley, Nevada = o ) " $4.475/ewt No rafe‘avallap!e .

-

 CORN

Single Uni+ - Flve-car Units o

1 v;g;;.r_ Kansas City, Kansasvfo

S Fernley, Nevada ' 1f_' o ;- $1.98/cwt $1.805/cw+'f1*"
oL LIdColn;ﬁNebraeka to.

"« Fernley, Nevada " $1.895/cwt  $1.72/cwt

xi. _?f;ifil The'avaflabillfykef covered hopﬁer’cars Is a'probfem duringvpeak gralnei’
. | ZShlpmenf pertods. Soufhern Paciflc sfafes that 95 +ons minlmum welgh+
1s required unless +he barley ls Ioaded fo full space capaclfy and an.
'accurafe measuremen+ Is posslble. However, cars canno+ be ordered for a

barley shlpmenf It shlpping Iess +han 50 +ons.

‘Rall carxavallabillfy'de+erm!nes graln s+orage requirements for

v‘.feedsfock gralns rafher +han *raln scheduling. The‘fdiiOWan

£

.y

'a posstblllfies exis+ for shlpplng grain by rall fo Fernley, Nevada.
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~‘Union Pacific serves both Kansas Clty, Kansas and Lincoln, Nebraska and

_ ls-fhevshorfesf route to Fernley, Nevada.  Union Pacific would transport |

_;'fhe“gralns from the eastern polnfs to Ogden, Utah and connect with

"fKSdu+hernvPacifIc for shipmen?’fo'Fernley. Estimated total distance from

*Q;Kansas to Fernley Is 1,609 mIIes.versus 1,468 miles from Nebraska to

~Fernley.

' Burlingfon Northern, Inc. also serves bofh Kansas City, Kansas and
l'LlncoIn, Nebraska. However, connections must be made in Denver,
“ Colorado with either Union Pacific or Denver & Rio Grande Western

- rallroads for transportation to Ogden, Utah and final connections made

‘,w1+h Southern Pacific for transporation to Fernley, Nevada. Mileaga fon'

' 'fhls opfion is esf!mafed to be 1,778 miles from Kansas to Fernley and

1 595 miles from Lincoln, Nebraska to Fernley.

asanfa’Fe Is-anofher railroad servlng'Kansas City, Kansas and would

v aonnecf with Denver & Rio Grande Western Rallroad in Pueblo, Colorade.
_D &,R G W would then tfransport the graln to Ogden, Utah for final

, ffanspor+a+lon to Fernley via Southern Pacific. This distance would be

'appnoxlma+ely 1,772 miles.

‘ ‘Grain shipment of bariey from Chandler, Arizona would be routed directly
- to Fernley by Southern Pacific, a distance of 1,079 miles. »Howeyer,_
';sh]pping rates, from Chandler ($4.48/cwt) make this an uneconomical

»aifarnafive.

VBarley from Burley, ldaho would be shipped via Unlon Pac!flc to. Ogden,
.Ufah for connecfion wn+h Soufhern Paciflc and forwarding to Fernley.
_ To+al rall disfance;ls_approxima?ely 721 mnles. ;This option is viable
'_;as.éurrenf rates wene gliven as‘$1.36/cw#,for single car‘unl+s.

4-42

S



COCHISE

:ARIZONAHGRAIN SUPPLIERS

By ley:

X

GRAIN CO-OP OF ARIZONA; Dragoon Elevafor, 85606
(602) 384-3675.

HARQUAHALA VALLEY

FEEDERS GRAIN COMPANY, E.. Harquahala Valley; (602) 372-4223.

MARICOPA

FEEDERS GRAIN COMPANY, 200 E. Casa Grande Hwy, 85239-
‘ (602) 568'2235.;”5?:; -

PHOENIX - R

FEEDERS GRAIN COMPANY ; 310 S. 24+h Avenue, P. O. Box 6738, 85005- A_" '
- (602) 254-62266.U(». o : SR

WILCOX

BONITA CO-0P ELEVATOR, INC., Stewart Dls+r1c+' 85643--
(602) 384-3611. - .

GRAIN CO*OP OF ARIZONA, 530 S Curfis Avenue; 85643,

(602) 384-2219.

CoyumA - |
- BARKLEY SEED & GRAIN COVPANY, INC., 20th St. & Pacitic Avenue; Box

5540, 85364; (602) 782-2571.
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COLORADO GRAIN' SUPPLIERS

By City:

. CRAIG | |

'g?CRAle GRAIN COMPANY; 786 Industrial Avenue, 81625-
ek (303) 824-6310

© DENVER

‘“'CARGILL INCORPORATED; 1451 Carglll Drive; 80221;
o (303) 433-7425

KELLOG GRAIN COMPANY; 5600 Br!ghfon Bivd.; P. 0. Box 16045
" (Stockyards Sta.); (303) 244-6515
© GREELEY. |
© NORTHERN COLORADO GRAIN COMPANY; 448 16th Street, Box 908;
S 80631; (303) 352-0738
\ .HOLYOKE

'fRElMER-SMITH GRAIN COMPANY; 220 N ‘Baxter Avenue, 80734'
' (303) 854-2231
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IDAHO GRAIN SUPPLIERS

/ B
RS A

By City:

" AMERICAN FALLS

”"J;PAUL‘

FARMERS GRAIN COOPERATIVE; 109 Van Buren s+ree+, 832113
. (208) 226-2110 oo EEY gEhe ERAE

a,;5pwmcwmvmmumwma1memmmrMmm;&mu

(208) 226-2422 1,110,000 Bu. Cap.

- BURLEY

FEEDERS GRAIN SUPPLY, INC., Box E; 83318; (208) 678-5546;
© 950,000 Bu. Cap. . >
DOWNEY

DOWNEY GRAIN GROWERS, INC-, 83234; (208) 897-5207; 269,000
' Bu. Cap. ' ' :

 IDAHO FALLS
| JACK THOMAS GRAIN & LIVESTOCK COMPANY Box 836; 83401;

(208) 523-0746

 MALAD

ONEIDA COUNTY GRAIN GROWERS, INC.; Depot Street; 83252;
(208) 766-2261

MOSCOW

‘“-"LATAH COUNTY GRAIN GROWERS, INC., Box 9086, 317 W. 6+h s+.,

83843 (208): 882-7581' 4,200, 000 Bu. Cap.

e fFEEDERS GRA IN SUPPLY INC.; Box E; Burley, ldaho, 83318-

- {208) 438-4815, 350 000 Bu. Cap. . -

' PRESTON e
- FRANKLIN COUNTY. GRAIN GROWERS, 'INC.; 83263; (208) 852-0384
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REUBENS

: »LEW!STON GRAIN GROWERS, INC.; 83548; (208) 924-6861;
S 980,000 Bu. Cap. »

-~ RICHFIELD

" RIRIE GRAIN & FEED, INC.; 83443; (208) 538-6712; 400,000 Bu. Cap.

.
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‘ KANSAS'GRAINVSUPPLIERS

By Cify:

ALEMENA

';'ALEMENA GRAIN COMPANY, 67622 (913) 669-2161

BIRD CITY .

McDOUGAL-SAGER GRAIN COMPANY° Box 246; 67731;
(913) 734-2731 ' '

- COLBY

COOPER GRAIN INCORPORATED; Box 566} 67701 (913) 462-3327

THOMAS COUNTY GRAIN COMPANY; P. 0. Box 391; 67701;

H02-2632

Uy

DAMAR
DAMAR GRAIN COMPANY, INC.; 67632; (913) 839-4363

© HusoTON S | l
PARKER GRAIN COMPANY; P. 0. Box 906; 67951; (316) 5442631

MARIENTHAL

WEST PLAINS GRAIN INC., P+ 0. Box 35, 67863, (316) 379-3211

B MONUMENT

"BERTRAND ELEVATORS INCORPORATED, P. O. Box 687; 67747;

(913) 0R2-3681

- QUINTER

/=

| QUINTER'GRAIN INCORPORATED; 67752; (913) 754-3681
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NEBRASKA GRA IN SUPPLIERS

. By City: o | . - R
© ALLIANCE |

~ DEAVER GRAIN COMPANY, INC.; Box 764; 69301; (308) 762-2590 ‘
~ CENTRAL CITY

e LT | | ;
_ CENTRAL GRAIN, INC.; P. O. Box 507; 68826; (308) 946-2031

© HASTINGS |

.;TGARVEY ELEVATORS, INC.; P. O. Box 1107; 68901;

s (402) 463-2446 o - :
: :LAWRENCE |
vf,LAWRENce GRAIN COMPANY; Box 186; 68957; (402) 758-3331 :
o !
 LINCOLN | \
:i[LINCOLN,GRAIN, INC.; P. O. Box 80269; 68501; (402) 432-2704

e
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- " NEVADA GRAIN SUPPLIERS

N,/ . sBycCity:

P ‘z{]‘j,: DODGE BROTHERS ISLAND RANCH; 455 Dodge Lane; 89406;
. (702) 423-3987

- " KkenT BROTHERS SUPPLY CENTER; 260 North Main; 89406;
S (702) 423-2126

WINNENUCCA ‘ ‘
GENERAL MILLS' Easf Fourfh° 89445'.(702) 623-3998

(702) 623-5053

,’[

£

o

{
L]
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September 22, 1980

- 'Re Ce Johnson
Morrison-Knudsen Co.

954 W, Jefferson St.

Boise,»Idaho 83701

Dear Mr. Johnson.

Following a recent visit with Robin Grace of Geothermal Food

Processors she asked that I address you with our interest in supplying .

feedstock for a potential ethanol plant to be located at or near
Brady Hot Springs, Nevadae. .

: As a agricultural entity farming 13 500 acres of irrigated ground
:next to Winnemucca we are extremely interested in nearby markets which
can help to alleviate extreme freight costs. We grow 8-10,000 ton
of grain annually and must move the bulk of it to California for more
favorable markets. .

, Tb answer a question of potential acreage in the area posed by
Miss Grace records indicate approximately 18,000 acres of small grains
'grown in Humboldt County a year ago. This is down some 2-3,000 acres
‘due to increased acreage of alfalfa. Across the northern counties of
‘Nevada acreage is available for, I would guess, 40,000 plus acres and
~perhaps 50,000 but two factors are limiting: 1. Available water is
~quite limiting. 2. Power costs have to date generally kept irrigated
‘grain from being an economical crop except as a rotation crop. You
‘will find further that local markets (freight into consuming areas has
;been,prohibitive) for grain have not been such to entice growers to

" either plant heavy to grain nor to provide the cultural practices for
“higher yields. Those giving attention do indeed yield up to 3 ton

‘We will be most supportive of any such local industry and will
‘consider growing contracts as well as supplies on the open market for
both wheat and barley.

o Please advise if we can be of any further assistance in your
"~ endeavors.

. e€: . Robin Grace
»wmnsﬁ’ﬁéﬁﬂiﬁﬁ Pr“ess"s
P.O.Box312° ; ’
Wmnemucca Nevada 89445 _

Phone 702 623-2900
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September 19, 1980

Ms. Robin Grace
Geothermal Food Processors
Los Ange]es, Ca]1fornia

Dear Rob1n | -
In reference to your letter dated September 16, 1980, perta1n1ng to

the suppiy of feed grains to your proposed facility, it is my opinion
that Unfon Seed Co. could furnish approximately 20,000 tons of grain

initially. This figure could probably be 1ncreased as the market becomes

more firmly established. Storage for the grain could be arranged at
a rate of $1. 50 per ton per month beginning at the end of the normal
harvest which is usually about September 15.

As to the contract: price, this would have to be negotiable on a
yearly basis, but a reasonable figure to use for planning purposes
would be the pub11shed Los Angeles spot feed price f.o.b. your plant.
This should cover freight and hand11ng charges from the production
area at Brady Hot Springs and still give the growers a small premium -
for.their crop. “(Which would insure a long range supply of grain.)

L Iihope this memorandum is sufficiently informative to be of use in
your planning. Please inform me if I may be of any further assistance.

1

Sinéefély,

~Jim R. Hall
Manager
Un1on Seed Co.
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o unchanged fhrough fermenfaflon the final spenf gralns are a hlgh

_SECTION 5
© AGRICULTURAL BY-PRODUCTS MARKETS =~

| . 91+ BY=-PRODUCTS .FROM ALCOHOL FERMENTATION PROCESS -

o Approxlmafely one-*hlrd of fhe feeds+ock Is re+urned as a by-produc+ ln:

+he form of sflllage gralns and dls+llla*lon slops. ln order +o avoid a

D

Iarge wasfe dlsposai problem, fhe dlsflllaflon slops are cen+rlfuged and‘

S +he suspended solids are elfher reduced +o 65% molsfure or dehydrafed +o‘

10-12% molsfure. The final producfs are fermed concenfrafed solubles

and spent gralns or sflllage cake. Because mosf of +he prlfen passes, L

M

‘- profejn,»economlcallywvaluable feed for animals.

The spen* gralns can be fed as 8 20% profeln supplemenf in ca++le dlefs,

a+ a rafe of roughly 7 pounds per day per animal. The supplemen+ can be

& fed to- elfher growing anlmals, ‘as ln a dairy operafton, or to animals
'“:7-; that: are belng:-attened :in ahfeedlofxfype:operatlon."A+ +he'7vpoundcper;p
* dey figure, 1.28 fons could be fed per year per ‘animal. The 19,697 to'

'3>!‘25 000 tons per year sflllage gralns oufpuf of the plant could feed”

15 388 *o 19 351 animals’ annually.;,

,The spent gralns can be markefed fhrough several dlfferenfkmarkeflng -
= channels, dependlng on flnal produc+ form. If +hey are not drIed +he
’Ue; spenf gra!ns are sold ‘as’ a we+ s+lllage cake. “In Nevada +he bes+ e
\”T;'sf markefs for the spen+ grains are local ‘users = ma!nly feed|o+s and dalry'
by"f operafions. In sellfng #h!s markef +§ming ls crlflcal, as +he we*
',-sflllage cake can only be sfored for 24-48 hours betore being fed. 'lf°

- held longer +han the 48 ‘hour liml+ spollage Wi" begin, lmplying that 1t

SN



" thls market is served;_dally dellyeries would have to be made to

- customers. Handling of wet stillage cake ‘Is more difficulf than with
;reifhervof the dry products, furfher llmlflng the market to those firms
-A:QI+B the correct materials handl]né'equlpmenT; lDeelsIonsTby feedlots
viaﬁd'dairles'as +ovlnc|usion of +ne sbehf“grains in +he feeding rafion is
f:based maln|y on prices. Thelr concern is +o ful fill +he anlmals' feed
¢“=requiremen+s using the least expensive feeds. Spen+ gralns wnll be an

Y
' aI+erna+lve +o~o+her concenfra?es, for example, corn, barley, oafs,

'soybean mean, and llnseed meal . The re|a+lve price difference befween o

o fhese spen+ gralns wtli defermine spenf gralns' accep+ance and

’;:marke+ablll+y in the Iocal lndusfry.

: Prlce for wet stillage cake is $25-30'per ton delivered. Several
feedlof opera+ors have been contacted and have Indicated in+erest in

"purchasing a product of fhls quallfy and In this genera! prlce range.:

A much lerger gross revenue could be obtained by sellingv+he'dried;speh+ :

"‘grajns in elither bulk or pelletized form. Pelletized alfalfa meal at
J7%-profelﬁ currently sells for $145 per ton on the West Coast, and the
sﬁehf gralns, being 2 material of similar composition and quality, could
e'brlng an equal price In pelletized form, while dried spent grains sell"

" for $100 per ton.

. Table 5-1 i llustrates the reduction in total feedstock costs that can be

'gaihed’by sales of the concen?rafed\so(ubele and spent grains. Nef ’

. foodstock costs are reduced significantly. Using barley as an example,

feedsfock costs are reduced 32% by sales.of concentrated solubles_and"

dried spent grains, 27% by sales of dried spent grains, and 39% by sales'

5 'of pelleflzed spen+ grains and concen+ra+ed solubles.
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”;-[ Total Annual
Feedstock Cost L - . $14,715,000

. Al+erha+lve Ouprfs

TABLE 5-1

~ REDUCTION IN FEEDSTOCK COST

. BY STILLAGE GRAINS SALES -

o olmpwt T corn

TPY - Feedstock " 109,000
Cost/ton - 8 135

o Barlex

is,000

Output .

TPY = Concenfrafed Solubles. . | o 38,142 .

Price/ton = C.S. - h AR 45

o Total Revenue, concenfrafed e et mea e
~ Solubles R - $1,716,390

Lo 7

TPY Drled Spent Grains 19,697

. Price/ton = SRR S [ R
- Total Revenue, Dried

Spenf Gralns SV TR e *$I;96§;756'

TPY Pelleflzed Spent

Gralns’ | RS ” ¥i;'° L Vﬁéj%é?:jr o
: Price/ton. . ' ey o 8140, .-
~ Total Revenue, Pel|e+lzed B o

Spen+ Gralns  -?:'fi?:* o ,  4;,« 7$2,757,5SQ.

| NET Fesosrocx cosT PER YEAR, AFTER 'SALES or.‘. I BT T

“,,’CONCGHTTa*ed So!ubtegfandwn;?ﬁj R )
 Pelletized Spent Grains =~ = = $10,241,030

[ ol

~fiConcenTrafed Solubles and

Dried Spent Gralns - = $||,028,9|o

TPY = Tons Per Year

49 000

$ 45

25 000

$ 2, 500 ooo

ey

L4

L4

8,965,000

$14,690, 000

s 100

s $ 3’500'00‘0,: 2

P

9,985,000 .

$ 2,205,000

TN

s_._..._...___ ... 140 are et



" The dfied bulk and dried pelle+iz§d épén+ grains can be sold through
" sales to feedlots and dairies In the local area that feed dry feed.
1,Téféphone’aﬁd'persdnal cqnversaflons»wf+h érea-Ex+ension Agents and
fjféédlof owners Indicate aréiiabfevdem;nd for bulk dried spéh+ grains
fi(Sée fe+fers of Interest enclosed), although the demand was not
‘ {§QéﬁTif|ed for this S+ddy§ Hal f a dozen largé feedlots and\Zd—SO
‘fdairiéé are located within economical trucking distance of the plénf;

N alf‘of which can be considered potential buyers.

 Thé second>po+en+1ai mafke*lng chaﬁnel for the Sfillage grains lsvfha+"
]-6fr$§l|fh§ +b cattle teeding opefaflons in nelghboring S?afes.‘7fable,'
ﬂ'5f2tpreseﬁ+s tééd{of\cépacifiééifor +he‘hajor cattle feeding states In
‘i?hé reglon.’ As can be seen, with a six-state feedlot capac§+y qf_:
"§llghtly less than 3.6 million animais, demand‘for the spent graih§'
  +hr°UQh‘This marke?Ing channel Is almost gﬁaranfeed.' Wesférn:NéVada
”‘élfalfaigréwers currently export a large percentage of thelr crop to
’::Spﬁ*hern_CaJ[fornia dairies and feedlots operations, so as the amount of
';:alfélfa produced in the region fell because of increased‘acﬁeéges of
i béfley and corn, stillage grains would replace a portion of the lost
‘ aiféIfa'+onhége. Included In this sectlon are |ists of feedlot

_§pera+lons that are considered potential buyers of the dried gralns

"QUfpu+ of the plant.

“Téblé 5?3'presen+s,dairy capacf+ies in Nevada and neighboring states.



-

e

-

-

&

FEEDLOT CAPACITIES, NEVADA AND NEIGHBORING STATES, 1979

STATE
ARIZONA

CALIFORNIA
COLORADO

~ 1DAHO

KANSAS

" NEVADA -

TOTAL

 TABLE 5-2

AVERAGE CAPACITIES

382,500
705,006
»911;666‘

| ‘242;900
| 1,267,417

g '59,660._.
3,568,583



: Neyada dairies, with 15,000 animals,,wouidvno+ be able to consumé all

_the spent gralns»ou+§u+‘of the plant, implylng exports o neighboring
k. fstafes.‘ As the table shows, animal numbers in +he neighboring states
"fiafe:far In excess of those reqﬁfred to proyide demand forrthe’speh+

f?graihs. The six-state total Is 1.33 million animals in dairy‘

 operations.

_!:A;fhlrd p6+enflal markéfing channel for the s+illage grains would be
"(shfpmenf to California seaport cities for) the international exporfi
:{méfkef. Eenefrafion of this mafkef’hould best be accomplished using a
ifpéllefjged product. Japan has excellent possibilities as an-exporf
i f§gye:r_. Contact has been made with: | |

‘V'!)" Mitsul iInc., a Japanesé +rading-company with offices'in San

Franclsco. They have expressed interest In marketing the
product in Japan and have requested a sampie of the stillage

grains for analysis.

- ;2) Newhall Land and Farming Company, Dixon Drier Dlvision, Dixon,
California. Newhall currently dehydrates and pelletizes

stillage grain from the Anheuser-Busch brewery in Fairfiéld;

Callfrohla for ekpor+ to Japan. Initial contact has been made

(see letter) to determine exporf_lnféres+ for the dried sﬁenf
: grains'feedsfuff from this proJect and Newhall has indicated

1ln+eres+;

”-vThevdisfiller's concentrated $o|lees come out of the process as a

:354405 moisture content liquid feed suppiement and ére considered to be

vavgbod protein source. Dried, they conféln 28% protein, 20%

'U:cérbohydra+es, and 52% minerals.



' ‘ Produc+s of this type are currently marketed by several West Coast
firms, which have indicated interest In marketing the plant's ou+puf of

38,000-49,000 tons per'year. Price for fhe*cdhcenfraTed solubles Is

$45/ton F.0.B. the plant site.



TABLE 5-3

DA|RY CAPACITIES, NEVADA AND NEIGHBORING STATES, 1979

STATE NUMBER OF 'COWS MILKED
AR | ZONA 78,000
CALIFORNIA 860,000
COLORADO _ 72,000
IDAHO 140,000

KANSAS 165,000
NEVADA 15,000
TOTAL 1,330,000
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5.2 CUSTOM FEEDLOT OPERAT ION -

A cusfom feedlof operaflon owned n conjuncflon wlfh fhe efhanol planf

would be another alfernaflve use of spenf grain from the planf. The d.

o following dlscusslon,deals with conslderaflons in initiating and -

maintaining a feedlot.

A feedlot operaflon Is a sfage of beef producflon In whlch the maln

obJecflve ls o faffen feeder caffle fo a quallfy grade of good or
cholce. The operaflon ls based largely on concenfrafed feeds as

dlsflngulshed from rangeland grazlng. In fhe cusfom feedlof operaflon,» :

X fhe cusfomer furnlshes caffle to fhe feedlof and pays a charge per fon E

of feed consumed, plus ve'l'erlnary servlces. The feedlof ls responslble

| 'for feedlng the caffle and, normally, for provldlng fhe markeflng

service as well. l+ Is not uncommon for fhe feedlof owners fo also have

cattle being fed ln fhe~feedlo+.a,

A feedlo+ capaclfy of 15,000 head was chosen for fhe defermlnaflon of e

'lnvesfmenf costs and feed. requlremenfs. Thls slze is consldered falrly f

large for fhe Nevada reglon. Greafer efflclencles and economles of

scale can. be reallzed as slze lncreases. Labor 1s a major facfor ln 7

o reduclnggper unlf,gosfs,g;é gkt~.,;

Theoreflcally, fhe fofal annual amounf of feed requlred for a l5 000

B head feedlof ranges 47, 000-60 000 +ons._ Caffle enferlng fhe feedlof may

‘ ‘fgo ln as. 450-500 1b. calves, 600 Ib. yearllng sfeers, or as heavler

anlmals., Anlmals in each group - remaln An the feedlof for dlfferenf

" '_lengfhs of'flme and;have dlfferenf,dally_feed-requlremenfs.

5-9



.- The then current slfua+ion at any given time dictates the proportion of
.,'fhese dIfferen+ ca++le groups in +he feedlo+ and hence, The +o+al

’jf?annual feed requirement.

| B A feed rafion consists of a certaln amount of dry matter, digestible
' ‘pro+eIn, total diges+!ble nu+rien+s vl+amins, and minerals requ:red by

‘:'caTTle of each s!ze group. The total. dally feed amoun+ is not as

vz Imporfanf as supp!ylng fhe correct amounfs of feed nu+rlen+ in order to

;I-saflsfy the diet requlremenfs. Feedlo+ feed rations are based heavily

;j'on concentrates which supply a majori+y of fhe protein and some of +he

J“dlgesfib!e nutrients. Spen+ graln from the ethanol plent is high in
ffvprdfeih content (about 18%) and can be substituted for currently used
:f,céhcenfra+es. Approximately 4 Ibs. of wet spent gréin equaléll 1b. of

_+ ‘concentrate.

i‘Spenfbgrain can be féd either wet or dfy. The determining fac+ors:fnh
"ichéésiﬁgfwill probably be the cost of transportation of wet grain versus
_bee;bosf of'drylng the grain; The costs of dr?ing equipment and the
  1¢0§%$ of special storage and handling equipment for wet graln_are o+her

" factors.

‘ Pelletizing the grain 1s another alternative feed process. As a
?_prellminary estimate, 27,000 tons of dry spent grain can be fed at a
’Cfeed|o+ operaTIng at full capacity.

Initial Inve$+meﬁ+ for a feedlot of this size is large. The cost Is
f'eéfimaTed to be $1.65 millioh_for fixed cost items such as pens,

" corrals, hay storage facility, scales, feed mill; and others. About 80

5-10
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acres of land Is required for +he enf{re feedlot. An Investment

breakdown is presenfed in table 5-4.

The risk factors in dpérafing a'feédjof in Nevada are such that the
alternative of es+abllshfng a custom feedlot +o absorbrfhe'by?produ¢+:
6u+pu+ of fhe ethanol plant Is nofiﬁnder sefious éons!dera+lon.,
Alfernafivg markets forlfhe by-proddc+§‘are abuqdan+, and no-fea!‘heedvr3?

exists to pursue +he»cus+om'feedlo+ approach.



- PENS
~ TRACTORS

. HAY STORAGE
. OFFICE

- SCALES
 FEEDMILL
~FEED WAGON
g CORRAL

_ WATER SYSTEM
© TRUCKS
SQUEEZE
 SPRAYER
CONT INGENCY

‘Tom.,

TABLE 5-4

FIXED INVESTMENT

for

‘>CUSTOM FEEDLOT OPERATION

(15,000 head)

$292, 500
39,000
390, 000
78,000
97, 500
195,000
156,000
253, 500
39, 000
48,750
15,600
19,500

13,650

$1,638,000
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- ARYZONA FEEDLOTS .

" MARICOPA COUNTY

A TUMBLING T RANCHES; Ronald F. Rayner; Rt. |, Box 21; Goodyear; .
85338; (602) 932-1834. :

* DANA CATTLE COMPANY, INC.; 1700.S. Val Vista Drive; Mesa; 85201;

(602) 832-!220.

© HAGGARD FEEDLOT, HAGGARD ENTERPRISES, INC., P.0. Box 626; Buckeyé; -

~ 85326; (602) 386-2982.

HUGHES & GANZ CATTLE COMPANY; BIt| Sawyer, SOOI‘Es‘Washfngfon;* s
Phoenix; 85034; (602) 275-547!.; e R D :

ARAY KILLIAN & SON RANCHES, INC., - 440 E. FIrs+ Avenue,' Mesa, 85204.[7;

PENDERGAST C.C. & COMPANY; 6474 N 9|s+ Avenue, Glendale, 85305-.'
(602) 937-7503.;, B ‘ : ‘ |

PRODUCERS L1VESTOCK MARKET ING ASSOCIAT!ON, 15001 E. Washlngfgn; -
Phoenlx; 85034; (602) 267-0505. R

R & B RANCHES, R & B RANCHES, INC., P.0. Box |035, Litchfleld Park;
| 85340,_,(602) 935-2114., = .o R

UPTON & DORSETT CATTLE COMPANY; A.c.‘Up+on;'M.A. Dorsett; Baseline

 Road, Rt. 2, Box 174; Tempe; 8528); (602) 967-0283. it - &

5=13 ..



CALIFORNIA FEEDLOTS

* FRESNO COUNTY
~ HARRIS FEEDING COMPANY; Rt. I, Box 400; Hwy. 145 & Freeway 5;
- Coalinga, CA; 93210; (209) 884-2435. -

©IMPERIAL COUNTY

=-BRADENBERG FEED YARD; 903 W. Highwdy 98; Calexico, CA; 922313 8 Mi.
' “W. of Calexico on nghway 98; (714) 352-8721.

fi‘BRANDT»CATTLE COMPANY; P.0. Box |18;  Brawley, CA; 92227; 7015 Brand+t
Road; Callpatria, CA; (714) 348-2452, . :

I D & S FARMS CUSTOM FEEDERS; 666 Marilyn Avenue, Brawley, CA; 1/2 MI. =
o W. of Forresfer, (714) 344-0780. : ‘

'j?fFAlRLlNE FEEDING CORPORATION; P.O. Box F; Calipatria, CA; 92233; 612
" E. Simpson Road; (714) 348-2284. »

FOSTER FEED YARD; 3403 Casey Raod; Brawley, CA; 92227; (714)-
3524171,

" IMPERIAL CATTLE COMPANY; P.0. Box 218; Imperial, CA; 92251; 2820
Hwy. 86; (714) 355-1138.

' jJACKSON CATTLE COMPANY; P.0. Box 2130; EI| Centro, CA; 92243; 485 W.
‘Heber Road; (7|4) 352-2996. '

L &S CATTLE FEEDERS; 601 E. Main; Imperial, CA; 922513 (714)
 355-1187.

ALAMO CATTLE FEEDERS, INC.; dba Meloland Cattle Company; 907 Brockman
~ Road; El Centro, CA; 92243; (714) 352-4531.

MERTEN LAND & CATTLE CO., INC.; 1350 E. Keystone Road; Brawley, CA;
92227; Plum Canal, Gate 30; ' (714) 356-4939.

MCCABE CATTLE COMPANY‘ P.0. Box 1420, EI Centro, CA; 92243; McCabe &
LaBrucherIe Road; (714) 352-4!64.

b, NEW RIVER CATTLE FEEDERS, INC.; 420 West Kubler Road; Calexico, CA;
0922315 (714) 357—3235. -



= .. IMPERIAL COUNTY {Cont'd)"

ORITA LAND & CATTLE CO.; P.0. Box 6; Brawley, CA; 92227; 1504 East
Hwy. 78; (714) 344-2944. -‘ | S

" SEELEY CATTLE FEEDERS; P.o. Box 805; Seeley, CA; 92273; 1597 W. Evan.

- Hewes Hwy.; (714) 352-5143. - : ' : B

TRIPLE H CATTLE FEEDERS,‘INC.;"P.O. Box 1141; Brawley, CA; 92227;
601 E. Rutherford Road; (7I4) 344f42l0, : : B

 wESTMORELAND>CATTLE COMPANY§~ 2205 Westmoreland Road; lmperlal,_CA}f
92251; (714) 352-925|. - :

.

er -
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- IDAHO FEEDLOTS

CANYON COUNTY

+

JOE;ALBERTSON; West of Roswell, ldaho (in Oregon); 25,000'head

~ capacity. ‘
J. R, SIMPLOT; Caldwell; (208) 459-4785; 40,000 head.

CASSIA COUNTY

INTERSTATE FEEDERS; Malta; (208) 645-2221; 10,000 head.

MINIDOKA COUNTY

RICH BLINCOE FARMS; Paul, Idaho; (208) 532-4144; 15,000 head.

J-R. SIMPLOT; Norland (Burley-Rupert); (208) 532-4508;

OWYHEE COUNTY

J. R. SIMPLOT; Grand View; (208) 834-2231; 40,000 head.

 TWIN FALLS COUNTY -

'ED EUHLIG; Hansen; 10,000 head.

20,000 head.



KANSAS FEEDLOTS

BARTON COUNTY

1

GREAT BEND FEEDiNG; INC.; R.R. ¥l; Box 220-A; Great.Bend; 67530; -
38,000 head. ’ o

FINNEY COUNTY
* BROOKOVER FEED YARDS, INC.; Box 917; Graden City; 67846; 40,000
head. L : .
MASTER FEEDERS 11, INC.; Box 1629; - Garden City; 67846; 50,000 head.

FORD COUNTY

FORD COUNTY FEED YARDS, INC.; Ford; 67842; 33,000 head.

~ GRANT COUNTY

- GRANT COUNTY FEED YARD; Box_447;'jUIysses; .67880;‘,50,0004head.

 PRATT COUNTY -~

PRATT FEEDLOT, INC.; Box 945; Pratt; 671243 35,000‘head._

SEWARD COUNTY ' s 11’*»f;né o

 SUPREME FEEDERS, INC.; Box 608; Liberal; 67901; 42,500 head. -

" WICHITA COUNTY - S LU

CAPROCK INDUSTRIES #3; Box 938; Leotl; 67861; 80,000 head.

il
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. MODEL DAIRY: Hanson, Winnemucca

‘NEVADA FEEDLOTS & DAIRYS

‘By Countles: e

" CHURCHILL COUNTY

" BAR ALE: 8375 Reno Highway, Fallon 89406.

_ CIRCLE D. FEEDS: Carl F. Dodge

Box 31, Fallon 89406 or 455 Dodge Lane
(702) 423-3987 or (702) 423-2545 .

}_v *CREAMLAND DAIRY: 5I0 Harrigan Rd., Fallon

(702) 423 3247

KENT'S SUPPLY CENTER: 260 N. Maine, Fallon 89406
: (702) 423-2126

LAHONTAN VALLEY FEED: 1252 Auction Rd., Fallon 89406

(702) 423-2767

1MATLEY, DAVE: 4155 Allen Rd., Fallon 89406

(702) 423-7202 (5,000 head)

“MILLS FARM & INDUSTRIAL: 4675 Sheckler Rd., Fallon 89406

(MF 1) * (702) 867-3000 (Feed Dealer -
, Ilqu1d supp lements)

',.NEVADA CATTLE FEEDING COMPANY: Sam Broyles, Kenneth Mebane

3500 Cushman Rd., Fallon 89406
(702) 423-2757 (10,000 head)

~ RED BARN FEED AND SUPPLY: 121 Allen Rd., Fallon 89406

(702) 423-5800

© SORENSEN, JOHN DAIRY BARN: 755 W. Corkill Lane, Fallon

(702) 423-5832

VENTURACCI, ED: 445 Venturacci Place, Box 384, Fallon 89406
: (702) 423-2473

 HUMBOLT COUNTY

" COCKEYE LAND & LIVESTOCK COMPANY: 330 E. Minor, Winnemucca

(702) 623-5574 (3,000 head)

(702) 623-5346

: _SMITH, NATHAN: 241 W. Ist, Winnemucca

(702) 623-5373 or (702) 529-0536.




[“?i'
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-

WINNEMUCCA FARMS [NC.

LYON COUNTY

:" S.P. Reserve, Winnemucca
: (702),623.2900

LARRY MASINI: Yerington, (702) 463-2904 -

MINISTER RANCH: B.F.
. R"‘.

& R.R. Minister
I, Box 8A, Yerington 89447

(702) 463-2835

PEOPLE'S PACKING COMPANY: Richard N. Fulstone

'Box JJ, Yerington 89447
(702) 463-234]

SNYDER LIVESTOCK COMPANY: Ed Snyder, Jim Snyder

ORMSBY COUNTY

BENSON'S FEED & TACK: -

CARSON VALLEY FEED &

P.0. Box 1022, Yerington 89447
(702) 463-2677

2760 Highway 50 Easf Carson City
(702) 882-3999 -

RANCH SUPPLY: 3179 A.S. Carson, Carson City
: (702) 882-7766

. MODEL DAIRY: 888 Corbett, Carson City -

(702) 882-3775

WANDLER CLETE: 305 Winnle Lane, Carson Clty

- (702)

PERSHING COUNTY

882-7067 (Dairy)

s -BATTAGL!A - FREY, INC.. Ken Cllff, Chérles Reid

. 1300 Marietta Way, Sparks 89431
- (702) 358-1520 -

Edward Bris (Buyer)

Mar idon Rd., Lovelock 89419

(702) 273-2646’(10,000 head)

5-19.



MODEL DAIRY: 500 Gouid, Reno 89501
(702) 329-3191

. NEVADA CATTLE FEEDING COMPANY: | East Ist, Reno 89501
S ‘ (702) 849-0819

~ NEVADA SUPPLEMENT: Edward Bris (Buyer)

o N. Meridian Rd., Lovelock 89419
(702) 273-2070 (feed mixing & pelleting
or feed mixer & Mfgs.)

_.OLS.ON FARMS, INC.: 2335 Dickerson Rd., Reno 8950 |
N (702) 322-7880

' 'STORY DISTRIBUTING COMPANY: 1435 Franklin Ave., Lovelock
S 89419  (702) 273-2238

 a*yVALLEY FEED & RANCH SUPPLY: 3135 East Lake Blvd., Valley
' f : ~ (702) 849-0819

' WASHOE COUNTY
 ALBERS FEED & RANCH SUPPLY

" ALBERS RANCH & GARDEN CENTER: 755 Timber Way, Reno 89501
L (702) 322-8625
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THE NEWHALL LAND AND FARMING COMPANY PO Boz 217
PROCESSING DIVISION ' Dizon, California 95620

(916) 678-2301 - (916) 441-1068

September 18, 1980

' 'Mr. R. C. Johnson’
. 954 W. Jefferson Street
 ‘Boise, Idaho 83701

" Dear Mr. Johnson-

‘ We are presently very active in the production, handling and marketlng of

.by-products in Northern California. Our company produces and/or markets . ap- .
. proximately 350,000 ton/year of by-products and alfalfa to customers through-
" out Northern California and Japan. As I indicated to Mr, Johan Wassenaar, -
. the 25,000 ton of dried grains from the proposed ethanol plant in Fernley
~could be marketed in Northern California. "Preliminary estlmates indicate
-.its highest and-best use to be in the poultry layer rations. That market ,
. "would be large enough to .absorb your proposed tonnage. We base this on pro-L
"'3duct dried to 10% moisture and pelletlzed for handling and storage purposes.

Should your project progress to the poxnt of lmplementatlon, we would -

«,;‘he very 1nterested in dlscussing some sort of marketlng and/or handllng arrange-
'lpfjment. - :

Thank you for your consideration.

Yours truly,

: Gary Cu Sunano o
. Vice Pre51dent

‘cc: Jim Beaman

Rich Mueller

- 5-21



'PacrFic MoLAsSES COMPANY

-ONE CALIFORNIA STREET CABLE ADDRESS: CANEMOLA

SAN FRANCISCO, CALIF. 941l Terex No. 34-0896

(415) 44551400

mms.a

iAugl.ist 29, 1980 . N ; | “‘m“jfsé’fg'.m

RECEIVED

Mr. Robert C. Johnston
- Morrison & Knudsen
© P.O Box.7808

Boise, Idaho 83729

Dear Mr. ]‘ohnston. '

) 'Thank you for your phone call early this week regarding the gasohol

. project you are working on for the Department of Energy and Geothermal
' : Food Processors of Fernley, Nevada. According to our conversation
‘'we understand that the proposed plant would be built near Brady's

Hot Springs, and there is a possibility that this plant would produce
200 tons per day of condensed grain distillers solubles.

: 'I’his _letter is to let you know that Pacific Molasses Company is acti\}é ‘
“~in the distribution of condensed solubles nationwide and we would be

' “most interested in discussing with your principals a program to handle

- the distribution of this product for them.

' Enclosed for your information is a copy of a brochure we developed on
- condensed molasses solubles which might be of interest to you.

Most sincerely,

S

Edwards
, Pre sident

“Enclosure 5.22




=

|

given collectively to the evaporated by-products’from

molasses-based fermentation industries. During the manu-~
“facture of alcohol, yeast, citric acid, monosodmm gluta- -
_mate, pharmaceuticals and other fermentation _products, -
the. fermentable sugars of molasses are used by micro- -
“organisms.. The remammg non-sugar organic matter of -
- molasses and the i xnorgamc solids are left untouched. The .
“composition of CM.S. is less related to the process that -
has been used than to the initial molasses used...the -
greatest differences being whethcr the input material is beet .
*or cane molasses.

“‘Pacific Molasses beheves CMS. tobe a nutrmous,

f'rcasonably priced liquid feed ingredient. It is available in
- most livestock areas and can be delivered, recewed and
handled with existing molasses eqmpment. : :

C@ndensed aﬁasses Soﬂubﬁes

A,Condenscd Molasses Solubles, or C.M.S., is the name -

Physical Propertles

_t‘n)su:ally, C.M.S. is a dark brown, free-ﬂowmg hquxd

It is less viscous than _molasses, but retains much of the
appearance and odor of the molasses’from which it is
derived. Naturally, because of the fermentation of sugars,
it is less sweet than the original molasses, and the taste . .
ranges from that of a rather neutral product to a some-
what salty tasting one. In extensive tests at up to 15 %
in pig and poultry rations, and up to 20% in ruminant
rations, there have not been any palatabxhty problems.
Whien mixed with molasses, up to 50% presents no palat--

ability problems. C.M.S. is normally marketed in the
60-65% solids range and has exCellent blologlcal stablhty
at that lcvcl

Westwego. Louisnana, one of twenty-three coast-to-coast Paciﬁc Molasses terminals. B
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~ Test Results

A research program at- Nottmgham ‘University has been

directed -towards investigation of the nutritional values .

of C. M S Typxcal analyses are shown on Table 1.

- Condensed Molasses Solubles
(% of constxtuents @ 65% dry matter) .
TotalOrgamcMatter. .« . . 395 to 435
Sugar . ui. . .. ... 23 6.7
Ash o o0 0o 0 00 0218 “ 250
Potassium . . . . . . . . 48 * 6.8

Caleium. ... . . . . . .

Sodium . . . . . . ... 04 " 25
Chiorine . e e e e e w12 2.1
PH . . . . ... 45 v 671
260

3

Protem(625XN)'." . . . . 80

: "l"hi‘s research has shown that the energy value of C.M.S.
is associated with total organic mattér—either sugar, other

carbohydrates, or both. As with molasses, the research
‘program derived certain factors for the calculation of

energy ‘values-of C.M.S. for ruminants, pigs and poultry.
Some average values, as caleu!ated -are shown on Table 2.

13&31131, . N

02 * - 11

Condensed Molasses Solubles

.  Energy Values (65% dry matter) C
Total OrganicMatter . . . . . . . . .. 42%
 Organic Matter Adjusted? . . L e e .. 41%

Ruminants _ S :
“"ME . . . . . . . 1357Kcals/kg
, Sta.rch Equwalent e e e e e e 36%
. Pigs . - a g :
TDN 39.5%‘
Poultry
ME . e e e e e 1590Kcals/kg,
Gross Protein - . . . . . .68% to 24.4%

““1) Note: Ad)usted for ammonia lost during ashing process.
Only stgmﬁcant when ammoniacal nitrogen content of
C.M.S. is hlgh

Nutﬁtienal Value

of Nitrogen -

The nitrogen content of C.M.S. varies from faxrly }ow '

values for cane-based C.M.S. 'to significant levels of 3%

or more for beet-based CM.S. - -
Investigations into the value of this mtrogen have'*

. been carried out and show that it is a highly digestible

form of nitrogen which is readily available for ruminants .
and may be compared to Urea as a source of non-protem
nitrogen.

Availability

Pacific Molasses buys C.M.S. from compames ‘that use
both its cane and beet molasses in their fermentation
processes. It is available as straight C.M.S., or. bIended

" with molasses to any specified percentage ratio.

Typical and/or specific analysis of the product atrall-
able in your area can be provided. P/M sales represent-

~ atives are prepared to review your requirements and

‘propose a usage program designed for your needs.

When blended with molasses, C.M.S. makes an
inexpensive, nutnhous, hqmd feed for cattle and other vaestock.
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SECTION 6

i

FEEDSTOCK AND BY-PRODUCT HANDL ING FACILITIES

6.1. FEEDSTOCK AND BY-PRODUCT STORAGE

- Locally produced feedstocks are sessonal In production and must be =

IarQéIY stored af the plant sife. Since |ittle on-farm orvcommercfaf~-d“
- storage capaclfy exlsfs ‘In the area, a Iarge s+orage complex must be
provlded. w1n+er wea#her in the area also will delay rail shlpmenfs *o

and from the planf,\maklng storage necessary.

'fii, Rail servlce’*p‘fhe plant Is vital in order +o.make5availab{e»low eos+*7 |
~ corn and barley feedstocks from ldaho, Nebraska, and Kansas.
- Fortunately, the city of Fernley, Nevada has rail connections to +he"" v

o Nerfhwesf and Midwest. Southern Pacifle and UnTon’Paclflc‘Ifnes'serve ‘

fhe region from ldaho, Kansas and Nebraska. Prelimlnary invesfigafions

~ with Soufhern Paciflic Railroad indlcafed +hey have land and exlsfing

' sldlngs avallable at Fern1ey and would be w:lling fo Iease +hese

facillfies a+ a nomlnal coste

- The agrtculfural analysis of the area lndica+es that In a long run,i o

‘:ﬁ‘dd s!fuaflon only 29% of +he needs of the plant can be grown '°°a|ly'“?:

accordnngly, rail'deliveries will havelfo account for 71%. In +he shorf o
run, while +he |ocal area's. producf!on Is geared up, - itis anficipafed
fhaf ln excess of 90% of the plan+'s feedsfock Inpufs will, have fo be

ralled In. L"-

" Due fo The uncer+alnfy of weather cond1+lons and. supply flucfuafions, it

wl!l be necessary fo bulld a graln s+orage facil!+y w!fh a capacity

~




‘?”létge enough to hold 25 days' worth of feedstock, or approximately 9500
' tons. This facility will be bullt on Southern Pacific land east of
"Lbeéfh}ey.~ A detalled site plan has not been completed insofar as the

f‘;é*aé+,loca+lon has not yet been defined and agreed upon with Southern -

- Pac!fic Railroad. The facility will be a modefn automated grain storage -

L pjanf; using (8) 48 feet In diameter grain bins for its main storage

A"éfea. Incoming rall and fruck éhipmen+s will occur on opposite sides of

'+ﬁe:faciltfy, minimizing traffic problems. The system will feature
) éh¢ldsed belt conveyors as the main mode of graiﬁ movement. These
Edhveyors use less horsepower and generate less friction loss than do
éonvenflonal auger systems. They also shatter less prdddcT and |

~ consequently generate much less dust than auger systems.

"> The Fernley storage facility will also house storage for up +o'20.days' _

‘ ;ﬁ6E+h of stillage grains. The +anks used will be (10) 27 foot in

. &]amefer; S;ring hopper tanks buil+ on Zb-foof superstructures. This
,1 Ql|I be advantageous In that power outage occurrances during Ioadlﬁg;pu+
f_vbf.glfher pelletized or bulk stillage grains will not affect the
::.gEaVi*y-feeding tanks which can continue to fill elther trucks or
jfél]#érs. Fifty percent of the capacity of the stillage storage will be

“for bulk spent grains and 50% will be devoted to the storage of

- pelletized material. The facility will be complete with rallcar and =~

‘fruck scales for incoming and-oufgolng;méTerial.

,Sfiflage grains'leaving the ethanol plant will firs+ be driéd_+o 10%
md[sfure and either stored in bulk, or pelletized using a 16.8 +on pér
11,‘h0ur California peliet mill, after which’fhey will proceed to a 40-hour

f_foﬁfgotng storage that will consfST of (3) I5 fée+’in>dfame+er hopper
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. maln storage area.in Fernley. . . . .

tanks .bullt on I4-foo+ supersfruc?ures.; These tanks .will  feature-

jgravlty-loadlng Into trucks for backhaullng to ithe .20-day s+orage at the

’ff_wTable §-I‘preseq+s_the_§focege requirements In operating daysvand.ln

" fons for both storege facllitles.
6.2 LOCAL TRUCK HAULING OF FEEDSTOCK AND BY-PRODUCTS |

From the Fernley storage faellfty, feedsfock will be +rucked‘+o +hev:-

plant. Spent grains will also be trucked back to Fernley from the

plant. Flve frac+or-*rellers are needed for hauliug feed and spenT;Z

) gralns the 30-mile round trip between Fernley and the plant site. 'The”

‘ grain haullng trailers are 35 feet fong, 40 yd. capacity, holist-operated

end'dump trallers. They will be covered with tarpaulins in +ranslfd+o'

'i  preuenf grain losses. Carrying capacity Is 25 tons of barley feed gfafh
| and 20'+ons of spent gralns. Actual capaclfy of the traflers is 30 +ons
 of barley, but 25 +ons Is used slnce this ls the legal limit. On +h]s ’

basis, fifteen irips ere needed per day, six hauling barley frem‘+he

falllsidihg and baCkhau{Ing spen+-grajn and nine haullug barley and -

returning empty. Cycle time Is estimated to be | hour and 45 minutes -
" and I hour and 15 minufes for +hese +wo types ot rips, respecflvely.::,

- -For fhe purpose of +hls sfudy, it was assumed +ha+ the Trucks ‘are -

opera?ed_on an B-hour day, 7,day weekubasls for +he 330 days per.yearj”'b

- the plant Is opefafed. 'Tofél‘frUCkfng cost for feed and spehfvgrains Is

$0.013/1b. Thls cos+ Includes operaflng and mechanlcal labor, parfs,‘

fuel" and depreciaflon for +he fruck replacemenf. Mainfenance Is assumed

+o be done durlng the second shIf+ fhereby reducing +he number of trucks

':'5ﬁfl requlred. Seven drlvers are needed for the five trucks, since the
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’} dr19ers‘work.240'days during the yeaf*whefeés the pfén+ operates 330
- days annually. Comparable rate estimates recelved from contract grain’

;fiﬁéUiers are $0.0I/Ib. for hauling and $0.006/lb:‘foﬁ backﬁaulln@.:

’iflf fhe cos+s of purchaslng +rucks and contract hauling are similar, as the

7iabove analysls would Indicate, purchase would be more desirable because of

:f:fhe greater measure of confro! obfalned +hereby.
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TABLE 6-1

STORAGE REQUIREMENTS.(IN-TONS)

Rail-Side Storage --

(IO) 27-foo+, 8-rlng h0pper +anks or f|a+ sforage, including

I 150' X 40! bldg.

65

Fernlef
" BARLEY. * CORN
A. 25-Day Feedstock Storage . 9,500 12,000 (Avallabie)
(8) 48-foot, 9-ring storege blns 8,500 (Needed
Hw'&“.fQ'B; 20~Day Sflllage Grain Storage
50% Bulk 1,350 1,100
50% Pellets . 1,350 1,100 |
~Totel Stillege Storege 2,700 2,200



'i;Planf-Sl+e Storage =-

kﬁff}’varady's Hot Springs

»ﬁfAli-40-Hour Feedstock Storage 605 950
‘Anticipated flat storage
B. 40-Hour Stillage Storage o 223 | 174

"(3) I5=foot, 7-ring hopper tanks with f4',éuper-sfruc*ures
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TABLE 6-2

DETAILED COST ESTlMATE FEEDSTOCK AND BY-PRODUCT STORAGE

" Feedstock SforqggiBfns

' 8 WSL 48'/9 Ring Bins

' 8 Power Sweep Unloaders

Stillage Storage

10 NP 271/8 Ring Hopper

. Conveyors |
""" Fernley #1 Root

Fernley #2 Roof

- Fernley #3 Roof

Fernley #4 Feedstock out

~ Fernley #5 Feedstock out
k;'.f : Fernley #6 Roof |
 l5:Fgrn|ey #7 Roof
':‘: Fernley #8 Tryck'Plf
~ Fernley #9 Railroad PIt
© . Fernley #10 Rallroad Roof

~ Fernley #11 Rallroad Roof *

- FERNLEY RAIL SITE

WT

_Ma+’ls of Const. Eléé. HP. Tons} ‘ Price

\ GalQ.’Corrug. Mefaf'

"GléVb Metal
Corrug. Metal & M.S.

Galv. & M.S.
"Galv. & M.S.
Galv.

M.S.

&
&

Galv. & M.S.
Galv. &

| &

Galv. & M.S.
Galve & M.S. -
Galv. & M.S.
Galv. M.S.

I G.alv../ :M.S;.' I , o

e v po -

GaIVo M.S.- !

" Bucket Elevators w/Unloading Plts

#(1) Fernley Maln Bullding
#fZ) _Fernley‘Sfillage Tanks 115'Ht. 6,000 Bu./hr.

#(1) Fernley Maln Bullding

115'H+. 10,000 Bu./hr.

~100"Ht. 10,000 Bu./hr

67

MoSo S ST

20

- Sub+o+s|~ $5TEﬁﬁT‘

80
120

20

186 - $490,000
6 49,000

‘Subtotal  $539,000

75 $890,000

Subtotal $890,000

s
v 20

15
55 "€1
20
20
L1
;20' ;,'P;£  
15

30
25

30

Subtotal § 552000

g 35,000
35,000

! 25,000
33,000
;iQ:tss,ooo
35,000
.uvl,§33,ooo
135,000
'ff,;ZS;ooo
38,000

38,000

$30,000
© 25,000

30,000



- TABLE 6-2 (Cont'd)

 Bulidings
1 Céh+raI'BuiIdIng
‘-; Mafﬁ+enance BQIIdIng |
'2i2‘$caje Houses |
N Dusf:Confroi

1 Plant Stillage Loadout Shelter

:f,MléCel|aneous Equipment

:'VBin Electric Panels, Starters,

- Wiring, etc,
" 2 ea. Digital Alarm Systems

 ';2 ea. Bin Level Control System
w/Wiring

5 Catwalks & Towers w/Safety
- Equipment

3 2 Leg Towers

.;\2 scales (RR Pif & Truck)

'31 Truck Hyd. Dump

'jf2 Dust Control Systems

f:ASife Preparation, Utilities, Fife Protection, Etc:.

" TOTAL COST, FERNLEY SITE
Priced F.0.B. Nevada w/Assembly
and Erection Costs

 6-8

Mst'ls of Const.

(15' x 25' x 12')
(48" x 20°

Price

(240'L x 36'W x 50'H)€$40 $346,000

esss 53,000
es3s . 14,000
esss 53,000

7 000

| Sub+o+al 3 73,000

Elec.HP

- $ 50,000
8,000
25,000
180,000

30, 000

210,000

50 175,000
300 305,000

Subtotal $983,000
' $265,000

$3,609,000
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Conveyors

#12 Pellet = Pit Storage
#13 Roof = Plant Stillage -

Bucket E levator

#(4) Plant Pellet Mil|

Miscel laneous

1 Leg Tower

TABLE 6-2 (Cont'd)
BRADY PLANT SITE

Mat'ls of Const. Elec. HP ~ Tons. Price
 Standard 10 . $.15,000
Standard 10 15,000

60' Ht. 4,000 Bu./hr. 10

Plant Bulk or Pellet Stillage

3-H=15'/7 Ring Hopper Tanks ,
w/.4' S.S. & 60' Bottoms (Storage prior to backhaul)

TOTAL COST, BRADY PLANT SITE

Priced F.0.B. Nevada w/Assembly and
Erection Costs, w/o Seismic 4=5
Construction Considerations

TOTAL COST, BOTH FACILITIES
(Plus Sa[es‘Tax when applicable).

Subtotal $ 30,000

$.15,000

Subtotal. -~ 15,000

-~ $ 15,000

Subtotal §75,000
- $190,000
Subtotal $150,000

| '~$zso;ooo

~'$3,594,000
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- SECTION 7 |
© FUEL ALCOHOL MARKET ASSESSMENT

7.1 ETHANOL PRICE MECHANISM

In the long run, the market will not pay higher prices for*gasollne?#hah'r

for alcohol without demand shifting fo alcohol. During a transitionary

period when al cohol availability is limited, such a two~tler prlclng’ﬁibf‘

'\':1rsys+em may not reduce gasoline demand by the amount required in free ]fﬂdv

market condlllons. Such a situation appears to be developing lnv+he'
Unlfed States wlfh respec+ to mefhanol. Methano! can be economlcallyi;“"
produced from a variely of feedsfocks as a replacemen+ for gasoline, andr_

af marke+ prices wlll below Those ln prospec+ for gasollne. However,»;ﬁb»,

"3f1 mefhanol faces +echnlcal barrlers that flrs+ mus+ be overcome. Englnes ?;

and Indeed dlslrlbuflon faclll+les need to be made compaflble with neef ;d

i me?hanol, whlch does no+ mix well wl+h gasollne._ The preponderan+ use Of;

g methanol as a mofor fuel.wlll, therefore, not occur wl+hln +he‘nexf4;i:hf,

decade.

Ethanol, onvlhe ofher*hand* Is readlly Infroduced Into +he‘gasollnef*s"

marke+ as an addlflve, and offers fhe bonus of lncreaslng +he mleures'ﬂiv

,..oc+ane raflng, permlflng englnes +o run cooler and cleaner with llveller_d

.performance and no "dlesellng" when +he lgnl+lon Is turned off. There |
;, are also no slgnlflcanf maferlal lncompaflblllfles that would lnhlblf Thehﬁ
du'use of gasohol ln mofor vehlcles. E?hanol mus+ fherefore, be +reafed asr

'f'an lnfegral consflfuenf of fhe gasollne frade. As such +he prlce

movemenT of e+hanol can be expec*ed fo parallel fhe prlce movemenl of

' gasollne as long as demand for e+hano| exceeds avallable supply._

AL ’
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o The price of gasoline in real +erms can only be expecfed to rise.

Es+ima+es by various qualified sourses vary only In degree. The most
.?vopiimisfic prediction from a consumer viewpoint is +ha+ it wiII rise a+
.'Sfthe refinery gate at a ra+e ot 3 i/Z% per year. The pessimists claim
. figures as high as 15%. At that rate, gasoline prices at the pump would S
::'reach approximately $3.00 per gallon by 1985 i1980 dollar).

: 1;vfne;ga50Iine blender or Independent disfribufor/dealer_currenfiy pays:
"around $1.00 per gallon for gasoline at the refinery. The prevailing

price for ethanol 1s in the range of $1.60 to $1.80 at point of origin.

With transportation Included, the West Coast blender has $1.80 to $2.00’j§s_*5

' @ér gallon invested in ethanol before he can begin'dispensing gasohol .

He,7fherefore, is subsidizing each gallon of gasohol to the tune of 8 to

10 cents per gallon. The federal gasohol tax exempiion reduces this
:n'deaier subsidy by 4 cents to 4 to 6 cents. Attempts: by gasohol refaiiers:'“
+o_§ass this cost on to the motorists have not always been successtul,
including some dealer experiencesdin California. In states where_gasohoif
',saies and user taxes have been exempted, this barrier is curréntly |

largely removed. This has yet to happen in California and Nevada.

However, as the price of_gasoline.adVances, +hisrreia+ionship changes’in.
faror of ethanol. The cdrrenf'supplyisurpins of crude oii canno+ be |
exnecfed io last In ihe wor I d markei;' Any reasonable prognosns conciudes.
lfhaf There will ‘be a return to a supply I imited equnlibrium in fhe |
markef. ~In the Ionger +erm, the resui+ing»higher price umbreila wili'

)bring'mOre expensive sourCes of oil onisfream from offsnoheroperafions;

- producfion of marginal fields by secondary recovery, ex+rac+ion of shaie.;

B oii, conversion from coal, and SO forfh. ‘The general consensus is +hat
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f*af 2 level of abouf $i. 80. By l985 the comparable figure would be over
1{}$2,00~(a|l [h 1980 constant dol lars) . S | o

igHowever, +hls scenarlo does nof fake Into account the beneflclal effecf

.ffifhaf efhanol addlflve has on fhe ocfane raflng of regular unleaded

VG:Qasollne. In general, a lO% addlflon of ethanol raises the octane raflng’ .

"f.of_;egulan gasollne“fromﬂ87 fo\QOeon‘9l, The resulting gasohol then

jdfbecomee the equivalent of premium gasolIne'whloh?commands-a,6_+o,8 cent

’f‘hlgher market price. alternatively, the dealer or blender has the option -

o ef uslng a lower ‘octane gasoline feedstock, such as 84 ‘octane, to produced

,f'87 ocfane gasohol. The cost’ of producing lower octane gasollne ls
‘ lnherenfly'lower fhan_produclng a higher ‘octane producfs Unfortunately,
1';+héf§unk*c05+s'ln reflnlnglplanfs are geared fo making regular gasoline,

b andféo'fheflnherenfdooef~adVan+age3ln"5uylng1lowenighadejgasgllne;ls ot

’ ft}usually frénélaflble?lnfo'a price dlScounfVovér7fne;enonf"ferm§f_lf fhere ‘

= nad'been‘a'éus+alned7demand of some size faf”lower‘¢¢+aﬁé'prcdu¢+f+9" ”
l?rblendilnfolgasoﬁol;flf7u001d'5é"morefneaSonable"noﬁ’fo expeof“brloe:.
f::eonoeseloné."Theadvanfage'foxfhe‘feflnery“of‘Havlng‘a significant
?‘\ﬁafkefffonilowerLgrade”gasollne wouldrbeoome emphasized as the +nend

<ﬁlfouéfdﬁheaVler'crude*ollTSUpplles~deVelopeifukfhenit’For"lnsfance;‘a.'

’snlfffinicalﬁfornlan refiherles from ‘11ght Indonesian crude to heavier |

forude'feeds+ooks“+o accomodate more heavy oil ‘from Kern County and

'Alaskan'orude would resul+ ln substantial capltal lnvesfmenfs'fo add

:f‘freformers to meef fhe demand for gasollne.n The abillfy fo produce more,‘

f_*lower ocfane, grades may have some. Influence ln mlflgaflng fhe exfenf of ;

'flfhe lnvesfmenf requlred. Thls could resulf ln fhe accepfance of
“flong—ferm confracfs for lower ocfane gasoline af lower prlces. :If one

iican use fhe oll lndusfry s own prlclng crlferla for the market value of '

Y]
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' By l983 when the efhanol plant at Brady s Hot Sprlngs would begin

—

+here remains about as much oll 1o ‘be dlscovered in fhe world as has been k;’
;

found +o .date. However, lf Is also known fha+ .the new onl will be more

A} costly to discover and produce. Hence, the expecfafion is +ha+ +he :

o

' underlylng cost of future crude supplies witl gradually come into balance

wlfh the price structure arfificially being preserved by fhe forelgn'.
low=cost oil producers ‘in the interim. This has all the appearances of a
reasonably s+able upward thrust In ol prices, upon which an al?ernaflve'

fuels indus+ry can be based.

Without subsidy by the geoline dealer;_and‘givehdtheﬂproviso,+ha+ QéSOHQl_v
must compete directly with the price of unleaded, 87 octane Qasoline:ihb
order to be accep+ablerfo fhewconsumer, elhahol canno+;+heore+icallv;be;
sold for more than 40 cents over,+he.refinery price gasoline.v;ln,sfates :
with gasohol tax exemptions the gifure would be commensurafelyihigher, wv
In today's market the theoretically sustainable price of e‘l'hahol; E ;
exclusive of state tax incentives would, therefore, be in the order'of
$l.401per.gallon. lnferesflngly, this corresponds reasonably'closely;_
with the current landed price of imporfed‘Brazilian‘efhanol. Posted
domestic ethanol prices:have/been‘higher; in +he.range'ofl$l.601fo;$l,80p
per gallon. This probably comes abouf,because oflfhe state subsidieshin»
sfafeskclose to the predominant U,S._manufac+urers of efhanolg- MoStgofe
these states are far enough lnlahd to shield them from cheaper‘efhanol;g;
imports. '

oy

producfion, the average refinery price of unleaded gasol Ine wilt probably
have risen +o around $1.35 (l980 dollars). The +heore+ically susfalnable (;;

prlce of efhanol, exclusive of sfa#e gasohol fax subsidies, would +hen be



o
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unleaded gasol ine octane number, as manifested at the gasol Ine pump

~ between 87 and 90 octane gasoline; eachipolnf of octane rating Is worth 2

'“’“ceh+s. On such.a baslsré4‘oc+ane gasollne should sell at the reflnery

for 6 cents less +han 87 ocfane gasoline. This would amoun+ +o a 60 cent

gain In. efhanol price, which would make The sfudy proJec+ quile

i proflfable ln the l983 +lmeframe.

The baslc scenario also neglects the buying preference of +he public. 'In
a venfure of +he kind described in this study, one .Is Inclined to | |
overlook lhe fact fhaf gasohol has to be marketed and merchandised‘like'
any other consumer product, before it can command a price dlffereniial.;
The percelved superlorify of gasohol compared with ordinary gasollne does‘

not become reallunillffhe driver of the aufomoblie,has-experienced at

| first hand an Improvement in mileage, better response, no.knocking or -
i"ﬁpinglng," and a disappearance of the caris'previous +endency to conflnue
e running after the key Is turned off. ‘After prolonged experience fhe

ynﬁly driver may discover that the car's plugs last longer, or +ha+ it requires~'

less frequent: muffierfreplacemen+s. At that poln+ an ardent gasohol

'econverf comes -into being, which progresslvely adds +o build momen+um. Of

course, moderh merchandising mefhods have yef +o be applied to. fhe sale ‘
and promoflon of gasohol, since i+ ls s+lll .an indusiry in lfs lnfancy.

lf +he public could be induced +o pay a nlckle exfra for gasohol, whlch i

| would mean 50 cen+s more on a gallon of e+hanol fhe bio-mass mofor _'

alcohol indus+ry would be on i+s fee+ qui+e rapidly. Tha+ fhis is '% o

posslble ?hrough mass merchandising mefhods has been weil proven by TCP

which' capfured 2 large marke+ even +hough i+s manufacfurer slgned a o

consen+ decree when The FTC clalmed ThaT +he gasoline addiilve made no

real dlfference to engine performance or gas mileage.

7-5



‘lf gasohol's advan+ages are real, and oufwelgh its occaslonal
a;;incompa+ib||ifles w!fh au+omoblle accessory componen+ materials, a publnc
:fefollowlng will develop, and as The industry grows, its promotion will
a&,become more aggressive too. During its early grow+h gasohol promofioh
hj w||| most Iikely start wifh independen? dealers, seeking to gain fhe
vbenefifs of assymeTry in thelr contest wl+h the major oil companies.

Once it Is accepted, the large companies will follow. Texaco and Amoco
-‘haQe already hedged their efhahol bets to some degree, and more wlfl '.v

* follow as the Industry matures.
7-2’»CAL|FORNlA GASOHOL MARKET,

. Gaeoline consumption in California during +he first six mon+hs of |980
averaged around 31 million barrels of oil equiva|en+ in gasollne per day.e
This amounfs‘fo about 11 billlon gallons of gasoline per year. The
'v e+hano|.ou+pu+ from the plant under study would provide 100 million-
'gallons.of gasohol per year; about 0.9% of the state's requirement.
Hence,'very smal | market penetration is required to ensure this venfure°e

'success.

‘Gasohol is virtually unavaiiable In the state on a commercial level.
> dnly Two'oil‘companlea in the Ftesno‘area offer gasohol for eale +o the .
‘-vpebiieva+ a rate of about 60 htllien gal lons per year.v The Caljfern1a'
énergy Commissieﬁ andithe Geverhor are basically opposed to efhanel
producfion from agrlcul+ural producfs, and favor the use of nee+ mefhonal
In dedicafed vehlcle fleets. Flee+ testing is being conducted byv+he>_' .
'-_Bank;of Amerlea,and other state agencies.

e
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L fesfabllsh a foofhold of greafer slgnlf:cance in fhe sfafe. f( .

-A Cal ifornia Alcohol Fuels Commission has been formed ‘o promote the use
: °f'93$°h0|iwl+hlni+he state legislature. Thls,has resuited In the "
xpassage by?fne legisliative branch of fwo~lmporfanf measures. Assemblyi?

| .,'Blll No. 12004, herein reproduced, exempts gasohol for three years from o

the Sfafe Alr Resources Board ‘requirements for maximum Reld vapor fv“"”

“pressure, which would otherwise inhibi+ the use of gasohol under hot =~

summer condlfions.“'Thls’Blll-was slgned into law on June 13, l980. :.v?'

v'?',Senafe Bill No.- l324 would exempf gasohol from state sales and ‘user faxes'

o to the extent of 5% of tax in 1981, 4% in 1982, and 3% ln l983 +the year‘

that the plant under study would go on stream. Thls measure, also hereln

. reproduced is sflll on the Governor's desk. Slnce lf passed with a

two-thirds majority 1t ls'fhoughf,unllkely that Governor Brown‘wlll;vefo"

the bill, thereby -letting lf‘becomerlaw on,choberrl,’l980; e

'<ff'The fwo acflve gasohol dealers, Beacon Oll of Hanford and Marfln Oll of
i m_'ﬁ Fresno see passage of fhls blll as essenflal fo fhe survlval of fhelr

i gasohol business. However, it lf becomes law, they belleve fhaf gasohol

sales wlll grow, and fhaf ofher dealers who withdrew from fhe gasohol

- market when gasollne supplles became rellable agaln affer +he shorfages '
- of 1979 wlll also refurn as a resulf of fhls lncenflve._ Presumably

'ofher lndependenf dealers wlfhouf prlor gasohol experlence wlll follow. E

ln fhls evenf lf would be reasonable fo expecf fhaf gasohol. wlll ;;?1”

Do o

However, should fhe Governor veto SB No. 41324, +here is sfill reason fo

B belleve fhaf gasohol wlll lnfrude lnfo fhe Californla markef buf on a

dlfferenf flme scale defermlned by fhe crude oil supply condiflons fo fhe

- sfafe s reflnerles. lf ls falrly predlcfable fhaf t+ight supply



f;$i+uaflons are not too distant in the future, and when this becomes cfear
kr tot he independent dealers, the rush will be on again to find additives
Q:+ﬁ which fo ex+end +helr'supplies. It happened in 1979, and i+ wlll
dixnoaf I 1kely happen again. The difference is that this time I+ wlll occur |

'>a+’a higher gasoline price level relative to the price of e+hano|, which
ehoUId make the +rend>+o gasohol more permanent. While this study can
cladm no access to omniscience, +he polirlcal si*ua?londln the Middie
Eas+ glves little comfort to the belief that this will no+ occur before

‘|983 when the plant will need a markef.
7;3f NEVADA GASOHOL MARKET

There has been no legisiation in Nevada to exempt gasohol from state
gaéoline taxes. |t would be most helpful to the proposed projeo+ if‘edon
‘4 measure were adopted, and this possibilify will be pursued on a |
polfflcal level. The availability of adequate Iiguid motor fuel supplies
; in Nevada Is critical to the tourist industry which accounts for 35% of
+ne state's revenues. In recognition of this fact, the state legisiature
s _appropria+ed $10 miilion In standby funds in |979.+o create emergency
gasoline reserve suppiies. The presence of a 10 million galion annual
eourCe of alcohol.fuel in the state will have the same impact in any

: gIVén year onisfafe motor fuel supplies as this emergency reseryeflgThere_
dfe,'fherefore,»some political significance to the construction of the .
plant in the s+a+e of Nevada; a fact fha+gshbuld provide natural suppor+

.for'fhe project from the state government.

. Nevada currenfly uses close ?o 500 million gallons of gasoline per year,

: and consump+|on is growing at an annual ra+e of 10%. A 20% gasoho!
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"i,;. The prlce sfrucfure wl+hln whlch fhese dealers operale, appears +o be

v"jcould offer gasohol compeflflvely wlfh unleaded gasollne wlfhln lhe

penefraflon of fhe Nevada gasollne market: would, +herefore, equafe fo +he

" design capaclfy of the efhanol plant.

| Reno‘leglhe ?ermlnal point closest to lhe planf on{+he-gasellne EUnbly.i

grid. Major refinerles supply motor fuel to Reno from Martinas,

" California over the Soutehrn Paclflc plpellne.‘ From The Reno/Sparkslz'?

b". dlsfrlbullon cenfer, gasoline ls fhen frucked soufh +o Blshop,

Callfornla, eas+ fo WInnemucca, norlh +o Alfuras, Callfornla, and wesf fo'

.,n Lake Tahoe.

lndependen+ dealers who are not par?lclpanfs In the. plpellne, brlng fhelr

gasoline. ln from Callfornla by fruck and rall at- slgniflcanfly hlgher =

frelgh+ costs.. About 50% of.the s+afes filling stations are: lndependenf

dealers, oflen -operating wlfh mlnlmal ~storage facilitles, and +herefore,

'“',vulnerable;to supply«lnferruptlone,w_Ihese-dealersvwould”beneflfamos+i:,:

trom 8 local supply of ‘gasohol .

approxlmafely as follows'ﬁ')J%

o _Unleaded‘87'oc+ane'gasollne at wholesale  $1.10 ($1.05-1.15) -
o Federal excise tax -~ 04 s
o Nevada state tax . ’ S ' .06

- Service station markup Co - _.lo L .
o ,vQBUnleaded,gasoljneéaf~refall,, S - 8130 - f(sl;zo;l;4o)j

gl -

By purchaslng Iower ocfane unleaded gasollne and ralslng fhe oc+ane

fa raflng by the | lnfroducflon of lO% e+hanol +he lndependen+ Nevada dealer f

SETRR W]
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followlng alfernaflve prlclng s+ruc*ure.
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‘Unleaded 84 octane gasoline at wholesale, 9/10 gallons $ .96 = = -

00000

Federal excise tax o - -0~ ‘ k.J
Nevada state tax S ~ : W06 , j

.~ Station mark-up ‘ o el0 -
thanol I/lth gallon ( v W48

”riThls equafes lo a $I 80/ga|lon prlce for elhanol, whlch excep+ for the

: Federal +ax exempflon, is enflrely dependen+ upont he prlce dlfferenflal
dfhal exlsfs oe+ween hlgher and lower octane unleaded gasollne feedsfocks.

J The ocfane raflng spread is determined by the degree to whlch the |
" additions of 10§ ethanol improves the octane number of a specific blend

of gaSollne,' The price differential belweeﬁ higher and lower oofene

feedstocks, depends baslically on the higher refinery costs required to
achleve the higher octane number. This is influenced by the blend of

: crqde ol being supplied to the refinery, and the prices design of the

| refinery. ‘In~geﬁeral, It is more expensive +o'genefa+e high oolénef'

- gasolline fractions from heavy crude than from |ight crude. due +o.$upply

‘:-ehorfages on lhe yofld market, the tendency in most refining centers ls‘_

B toward heavier blends of crude feedstocks, which should Increase the

. commercial value of ethanol as an octane enhanclng additive s+ll|

v_furlher.

The California reflﬁerles which also supply nevada, are'geared'foilighf
lndoneslan crude, and the trend +oward heavler feedsfocks wull requlre
very subs+anfial investments in hydrocracklng facnlnfles to conflnue to
orOddce an adequafe proporllon of hlgh oc+ane gasollne.‘ The avallablllfy
of e+hanol could be used to good advan+age to mlflgale some of the cos+

lmpac+s of this inevitable developmenf.
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Government

| Reglon 7 Is required by IFB-DLA600-80 13—0007 +o purchase a I'4tle over 4

mllllon gallons of "hard" gasohol In FY l98l. Thls Is to be dlsfrlbu+ed

+o the states in region 7 in the followlng proporflons.

.California . 84.4% 3.3936 million gallons
. “Arizona - 10.2% ~ .4088 million gallons
“ - Utah : 3.3% .133 mliillon gallons -

Nevada » 2.1%  .085 million gallons

Distribution between Federal government services will be as follows:

U.S. Alr Force 38.5%  1.5384 million gallons
U.S. navy 36.9¢  1.475 milllon gallons
FCA T 24.6% .987 million gallons

Unleaded gasoline "hard" requlremenfs in, fhe same year will be 25. 962

mllllon gallons dlsfrlbufed as’ follows-

'FCA 48.5%  12.573 million gallons

U.S. Army 25.4%  6.601 million gallons
U.S. navy - 20.4% 5.285 million gallons
U.S. Alr Force " 5.2% 1359 million gallons
DOD - o W5% .144 million gallons

~"The Federal governmen+ has a very large presence ln Nevada relafive To

its populaflon, and 1+ must be vlewed as an lmporfanf po+en+lal markef

'for the plant's‘efhanol output, Thls_woulq,parTicularly be the caseilf*.

MX_daploymanf ls:aqfhgrl;ed.‘.

CONCLUSIONS:
l,v‘There ls an abunden+ pofenflal markef for efhanol molor fuel wlfhln

easy fransporfaflon dlsfances of .the planf.A )

2. The developmen+ of a consumer gasohol markef ln +e reglon Iags behlnd

‘vmany s+afes In whlch gasohol use has grown drama+lcally.
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5.
:" 6.

*Pricg competition between gasohol and regular unleaded gasoiiné, and

~ethanol price upon which the plant's pro forma is based.

.

It Is most likely that state tax incentives for the promotion of

-gasohol sales will occur in some measure, at least in California.

‘There are strong polificalrreasons for the State of Nevada to

encourage‘?he deVelopmehf of the proposed plant.

Thefmilifary presence in Nevada represents a considerable market for .

gasohol .

“ethanol compeflflon from low-cost producers such as Brazil, will make

it difficult initially to achieve the average $1.90 per ga}lon '

J N

HoweVer, as gésollne prices rise relative to the cost of ethanol, +hef"

- price for ethanol will improve significantly.

Evgn in the marginal gasohol market situation in Califorhia for the

K _presenT, commitments can be obtained for the purchase of the +otal»

-9,

plant output, at prices that would break even with production costs.

- By the time that the plant could be brought on streamin early 1983,

the gasoline price umbrella should be high enough to permit

profitable ethanol sales.

»KThe long-term market outlook for ethano! . in the region of fhé'pianf

- appears to be highly favorable.

1-12
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7o Assembly Bill Noo 2004 i o

* An act to amend Section 43830 of the Health and Safety Code,
~ relating to air pollution, and declaring the urgency thereof, to take * =

effect immediately. .. - s

T (.} ved by Governor fune 13, 1980, Filed with )
T ! ppro Sethtary of Stal!e June 13,1980} o
" " LEGISLATIVE COUNSEL'S DIGEST

- 'AB 2004, Boatwright.  Air pollution: métd“r]‘yel‘\‘ig}l‘e_fﬁéi L

' Under existing law, the State Air Resources Board is required'to =
establish - by - regulation specified . maximim -standards for the =
volatility of gasoline sold in California at 9 pounds per square:inch:' =

-Reid vapor pressure.

" This bill would exempt from any law or‘rggulations, for the 3-year .
_period commencing with the effective date of the bill, any blend of

-gasoline consisting of at least 10% ethyl alcohol, if the gasoline used

in the blend meets the 9 pounds per square inch Reid vapor pressure

standard-"”'\"é"“ ‘1':,» ~ R A ‘ ant Ly vf L ). . 4 Y i
. The bill would require the Legislative Analyst to submit a report

to the Legislature 2 years after the effective date of the bill on the ..

impact of the use of gasohol on the ambient air quality in the state.

-The' bill would take effect immediately as an urgency statute.

The people of the State. of California do enact as follows:

'SECTION 1. Section 43830 of the Health and Safety Code is
amended to read: ‘

43830. The state board shall establish, by regulation, maximum

standards for the volatility of gasoline at nine pounds per square inch
Reid vapor pressure as determined by the American Society for
Testing and Materials test D 323-58, or by an appropriate test
determined by the state board, for gasoline sold in this state.” -
The state board, 'in:adopting such regulations, shall give full
consideration to climatic conditions and may provide that the

" maximum standards imposed thereby shall be applicable only durin

“those periods of time and only in those areas which the state boar,
- determines necessary in order to'carry out the purposes of this

division. * -~

NotWithEianaing ény other law or re‘gnltitioi\, for the three-year
“period commencing with the effective date of the act amending this

- section at the 1979-80 Regular Session of the Legislature, any blend

-of gasoline of at least 10 percent ethyl aleohol shall be considered a
legal fuel in California iF
standard of nine pounds per square: inch Reid vapor pressure.

94 50
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the gasoline used in the blend meets the |

SEC. 2 Two years after the effective date. of this act, ‘the

Legislative Analyst shall report to the Legislature on the impacts of

gasohol on the ambient air quality in California. The report shall be = -

limited to a review of available literature and shall not include any

original analysis of data. - T

. SEC. 8. This act is an urge‘ncy"' statute necessary for the
‘immediate preservation of the public peace, health, or safety within

the meaning of Article IV of the Constitution and shall go into
immediate effect. The facts constituting such necessity are: '
+ In the face of decreasing supplies of gasoline, the immediate
widespread use of blends of alcohol and gasoline could reduce ,
gasoline ‘consumption by 10 percent. In order that. this.be
encouraged at the earliest possibf:time. it is necessary that this act

take effect immediately. o N LR
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U aMENUED iv AsdemBLY AaUGUsT 21 10d0 !

- AMENDED IN ASSEMBLY JULY 4, 1980 |
| AMENDED IN SENATE MAY 13,1980
AMENDED IN SENATE APRIL 15, 1980

SEN ATE BILL

No 1324

.- Introduced by Senator Campbell
(Principal coauthor: Assemblyman Boatwright)

+{Cenuthor: Assemblyman Eilante)
( Coautbors Assemblymen Filante and Shr]mg)

~ January 15, 1980

An act to add and repeal Sectnon 6357.5 to the Revenue and
Taxation . Code, relating to taxation, and making an
appropnatlon therefor, to take effect 1mmed1ately, tax levy

LFGISLATIVE COUNSEL'S DIGEST

SB 1324 as amended, - Campbell Sales and. use taxes:
gasohol..

Existing Cahforma Sales and Use Tax Law imposes a sales

or use tax on the sale or use of tanglble personal property in
this state, unless such sale or use is exempted from such tax.
The sale or use of gasohol or methanol is not exempted from
sales or use taxes.

- This bill would exempt prowde a limited exemption from
' sales and use taxes, until January I, 1984, on the sales or use

: "‘of gasohol, as deﬁned under specnﬁed circumstances.

~The bill would transfer the revenues lost as a result of this

-act to the General Fund from the Energy and Resources«

- Fund, if created, and if that fund is not created, from tidelands

revenues prior to COFPHE allocations pursuant to Sectzon’ ‘

6217 of the Public Resources Code.
This bill would require the Legislative Analyst to report to

e
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‘}the Legislature on January 1, 1984, on the 1mpact of the

exemption.

Counties and cities are authorized to impose local sales and
use taxes in conformity with state sales and use taxes.
Exemptions from state sales and use taxes enacted by the
Legislature are antomatically incorporated into the local -

‘taxes.

Section 2230 of the Revenue and Taxation Code provides
thut the state will reimburse counties and cities for revenue
losses caused by the enactment of sales and use tax
exemptions.

This bill would appropriate $1,000,000 to the Controller to
make the reimbursements to counties and cities specified in

‘Section 2230.

This bill would take effect immediately as a tax levy but its
operative date would depend on its effective date.

Vote: 2%. Appropriation: yes. Fiscal committee: yes.
State-mandated local program: yes.

The people of the State of' California do enact as follows:

- SECTION 1. Section 6357.5 is added to the Revenue -
and Taxation Code, to read:

6357.5. (a) There are exempted from the taxes
imposed by this part the gross receipts from the. sale of
and storage, use, or other consumptlon in this state of
gasohol.

. (b) ~This exemptmn sba]l not apply to that amount of (
gross receipls in excess of the amount of gross receipts,
subject to sales or use tax, that would result in a sales or

10 use tax of:

11 . (1) Five cents (8. 05) per gallon of gasohol sold on and

12 - aﬁer]anuary 1, 1981, until January 1, 1952; and

13 (2) Four cents ($.04) per gallon of gasobal soldon and

o 14 a!l‘er January 1, 1982, until January 1, 1983; and

15 ..(3) Three cents ($.03) per gal]on of. gasoho] sold on
16 and after January 1, 1983, until January 1, 1.984 o
17 (c) For purposes of this section: :
18 (1) “Gasohol” means a motor vehicle fuel composed of

19 a blend of motor gasoline and not less than 10 percent

C
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alcohol The alcohol component may be methanol or o
~ethanol.
(2) Commencmg on and after January l 1981 the 5 :
alcohol component in gasohol shall be dlstllled from c

agricultural commodities, renewable resources, or:coal..
(3) Commencing on and after January 1, 1981 the

alcohol in gasohol shall be rendered unsuitable for human

consumption at the time of its manufacture or

immediately thereafter. -
(4) Gasohol shall be dyed a color that is dlfferent from

the color of other gasolines. The State Board of
Equalization shall designate the color of gaso‘lol

SEC. 2. The Legislature declares that in order to
promote the use of a renewable energy source in
California, it is in the public interest to encourage the
participation of the pnvate sector in the development of
a  production - and: ' distribution  system

foreign sources of energy; provide a clean, efficient and
renewable energy source - that will contribute
significantly to California’s motor vehicle pollution

reduction goals; aid California farmers in providing

incentive to produce alternate cash crops and to use
farmlands more efficiently; and encourage public
participation in energy conservation, motor vehicle fuel
economy, and pollution control.

SEC. 3. On or before May 10, 1951, and on or before
each May 10 thereafter, the Franchise Tax Board shall
transmit to the. Controller an- estimate of the annual

- .revenues wluclz WI” be lost as a result o{' enactment of tIns L
act G e
. SEC. 4. The sum esbmated by tbe Francblse Tax‘
» Board for the first year in which this act'is'in'effect shall -
“be transferred from the Energy and Resources Fundto -
' the General Fund on or before May 15, 1981, to replace

revenues which will be lost as a result of the emwtment
of this act.
This section shall become operative only zf' Assembly

 Bill No. 2973 of the 1979-80 Regular Session of the

H{

for
agriculture-related alcohol fuels. The development of
alcohol fuels will reduce American dependence upon

.
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Legzslature is enacted and creates the Energy and
Resources Fund.

SEC. 5. If Section 4 of t]us act does not become
‘operative, the sums which would otherwise be required
to be transferred pursuant to Section 4 shall be
transferred from revenues received by the State Lands
Commission and allocated under the provisions of
Section 6217 of the Public Resources Code; this.

appropriation to be payable immediately prior to

allocations made for the 198081 fiscal year pursuant to

subdivision (e) (the Capital Outlay Fund for Public

Higher Education) of Section 6217, and after allocations

- made for the 1980-81 fiscal year pursuant to subdivisions

(a) to (d), inclusive, of Section 6217 af‘ the Public
Resources Code.

SEC. 6. The revenues lost for the second and
subsequent years in which this act is in effect shall be
transferred to the General Fund pursuant to the Budget
Act on or before May 15, 1.9& and on or be[bre each May
15 thereafter.

SEG: 3:

SEC. 7. Section 1 shall remain in effect only until
January 1, 1984, and as of such date is repealed, unless a
later enacted statute, which is chaptered before

- December 31, 1983, deletes or extends such date.

SEG: %
SEC. 8 The Legislative Analyst shall report to the
Legislature on January 1, 1984, on the economic impact-

of the sales and use tax exemption for gasohol.
SEG: &:

SEC. 9. ‘The sum of one million dollars ($1,000,000) is |
:hereby appropriated to the Controller from the General

Fund to make the payments to counties and cities

-required by Section 2230 of the Revenue and Taxation
. Code to reimburse them for revenue losses caused by

Section 1 of this act in the initial fiscal year in which this

act is effective. The appropriation made by this section

shall be allocated in the manner specified in Section 2230.
SEG: 6:

: ‘SE’C 10. 'This act provides.for a tax levy wlthm the

~

f
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rhéénihug of Artiéle IV of the Constitution and shall go into
immediate effect. However, the provisions of this act

calendar quarter commencing more than 90 days after
the effectiv_e_ date of this act. - S ,

shall become operative on the first day of the first .
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U "'& " REFINERS - MARKETERS - PEiTROLEUM PRODUCTS o o
BEACD UIL CUMPANY 525 WEST THIRD- STREET HANFORD, CALIFORN!A 93230 '7;;‘

,,
'
f"

E.
. AREA CODE (209) PHONE 582-0241
‘y N
September 19, 1980
' . Geothemmal Food Processors
P, 0. Box 768 :
. Fernley, Nevada 89408 : .
- :.'Attention‘ Mr. Wasseuar R .
o »Gentlemen | A J |
‘ It's exc1t1ng to learn that you are pla:ming to build a plant at BradYs‘. . |
_~ - Hot Springs to distill fuel grade, 200 proof alcchol from Blo-Mass ) and o
«~ . touse geothermal energy for your heat source,
. The Beacon 0il Company is a small, mdependent ref:mer and marketer e e
- -~ located in Hanford, California. We have been selling Gaschol for over - -
v a year through our Beacon branded dealers, and Company operated service:
-+ stations. Our stations selling Gaschol make up well over two-thirds of :
i+ ' ° . all the stations in California dispensing Gasohol. Such sales require:us - -
-~ to purchase approxmately 150 000 gallons ‘of 200 proof alcohol each month

e Wlth the present plentlful supply of gasoline, the. extra cost of Gasohol BOSRESS
— ~ is making it's sale more difficult. The product itself is well accepted -
.. by the driving public. However, to expand, or even maintain, the market .
. for Gasochol, we are going to need some State incentives or else ~getvo'u:r. &
- buying price for 200 proof alcchol down to the rack price of unleaded

| gasolme, plus the 36¢ incentive furnished by the federal government
ol - Our Company is looking forward to staying in the Gasohol busmess We .
~ . should like to make a connection with a nearby Ethanol producer. Under ‘
¥ * . the right situations, our monthly requirements could be 500,000 to one ‘
© . " million gallons. The main. condltlon.s would be the pr1ce, qual1ty,
S i of course, assured dellvery i
' o Mr. Wasseuar, when your. orgamzatlon gets closer to assured productlon and :
- " delivery of 200 proof Ethanol, we will apprec:.ate bemg con51dered as’ .
, abuyerofyomproduct. : S
f G Yours very truly, o
N~
P
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Department of E.nergy

‘Nevada Operations Office

PO Box 14100
Las Vegas, NV 89114

Septembar 25, 1980

" Morriscn-Knudson Ca:gmf :

ATTH: Mr B. C. Johneon , :
054 West Jefferson Street : I
Boisa, Iéthb 83701 -

Desr ur. J-okns@

The purposa of this letter ig to auzlm the Revada Operations oiim‘ current

plan to use gasobol in the DAE fleet of gascline fualed vabicles at :ha aévada .
Tes: Site G-TS). _ ‘

The \':s f.a tb.e oaly ¥¥ operatiny lesstion whers an;m:ive and equipment

gasoline fuozl {8 stored end dispensed, Qur ultimmce goal 1s 100 X urilization
of gasohol by the end of this calendar year. Inaseuch as we¢ comzume approxi-
mately 2,000,000 gallons of unlesdad fuel ammuaily, ocur goal ie that 10X {or
200,000 ga.uons) of this fusl be aleehel., The DOE/WV gasonna vehieie fzea: .
consia:s cf epptew:ely 2,350 ve‘.*.*.chs,

‘rbe &‘I‘S meral support conttacr.e:, faynolds nectﬂc.al and zngiwmg t:man«y,
Ine., (RERCo), is (at this time) purehasing ethancl from out of state supplies,

to be deliverad to Lis Vegas by rzilrosd task car. The ethanol is transporrad

to the NS in DOE-csmed grucks vheve it s held ifn sboveground storags. 4s

the underground gascline tanks are pusped down, tommercial vendors daifiver
‘tmleadad gasolina to the test gite =2 the tanks are refilled; az vhich tima,
_a matered gmcunt of ethanol alec is fod into the vanks. This alicus for a2

toatinuing sarvice etation operstica witheut the nécessicy to shut dewn for
additional mixing time. (Eventuaily it 4s expacted that gaschoel may beeoms -
commerciaily available from meuthern Fevada suppliers at which tiss c:i;e:— ﬁb&gg
of operacion will be cmiéa:e&.}

REECo’s saschcl cperadm 8% bri eﬂg daseribed borein, are to begi.n sm

‘at the main wator pool and then will de extended throughout the entirs test site

‘operation. RRBECo's bulk purchasez of ethanal are cansu:ent with tez‘.a:a}.

‘ procntanent reguissions.,

We would look forward to. add ticnal sapply scurces for ethancl {ead{cr gas&hc}.)
ar:icularly thoze froz within the state of Nevada, - .

Sin:erely, . | .
it P2 A
ohn O. me.zr.s& Dizector

Enargy Resource Coordirnztion &

et Robin Grade, Geothermal Food Processors Conservatien Office

7-18
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- The proaected operating statement on page 8-3 prov1des some in51ght ,{i

PR into the profit structure of a geothermally powered ethanol facilitng{”n,
- ”Efi;;;ﬁil" remotely located in the desert of Northern Nevada. The salient f e

e features are as. follows.

o The absence of any significant fuel costs ?lQ%u-;g;;:;“'
- ':.oi'$2 54 of capital investment per gallon of ethanol capacity
’L, ' f”o:‘Operating costs two-thirds determined by feedstock landed R

wtl price at, the plant

- -0 A 12% interest cost component in the cost of sales o

,f- v‘o.‘The remaining revenues derived from by-product sales w1th 35»* ‘
;__ ' B - prices fluctuating in proportion to féedstock costs i
o The operating statement assumes 100% debt financing, which is not

. ,* "e’realistic.‘ The figure on page 8 2 gives a better idea of the iifp”” /
i iﬁa;;;”[,~n»P°te"tial profitability of ‘the plant with approximatley 20% Private S
L equity financing. 3o commercial debt. financing at: 14 5% fnterest, .

« ‘:Eilrf;;“, and 50% through a 5% 1nterest DOE loan under a cooperative agreement.{;flij
SRR 1 these calculations a ten year debt retirement program was assumed;pa'; )

' vﬂ;The result is a series of retained earnings curves that Vary as a

.,-f,_ti‘:f;?itrfunction of - price escalation assumption.‘ Scenario C is a worst

\ '. f? "case, C°mblﬂln9 high (8%) feedstock cost 1ncreases Wlth low (6%)
’*i;J-.; annual 935°h°1 price. increases.» Scenario B represents the most
;;- .2 ‘optim15tlc combination of slowly (4%) rising feedgrain prices w1th .
;j o infi"}y;f rapid. (10%) gasohol price advances.r It candbe seen_that thewas;gmed_fixi‘
e
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Interest: Gov t. 5%

Private 14, 5% o
Aﬂlowable Deprecfation = 10 years
Tax = 46% .

Ethanol Price/Gal. FOB Plant .

By-Products Price/Ton FOB Plant:

Distillers Concentrated Solubles -
_ Distillers Dried Grain

Feedstnck Cost/Ton FO8 Plant

-SALES .
Ethanol Revenue
By-Products Revenue:
Distillers Concentrated SolubleS“
/49,000 Tons
. Distillers Dried Grain/25,000 Tons
$ 045/gal. DOE Entitlement

TOTAL SALES REVENUE

€OST OF SALES
Raw Materials
Logistic Materfals :
Plant Maintenance Materials
Utitities . 8
Labor & Adminfstration
Freight : ' .
Grain Storage Maintenance Materials
Miscellaneous Expenses
Interest: Private Capital
Federal Capital
Working Capital

TOTAL COST OFfSALES

:Proflt Before. Taxes and Depreciation :

Depreciation-

~ Subtotal-Profit (Loss) Before lncome Taxlf?

Corporate Income Tax

‘ Net Profit. (loss)
,'Horking Capita\ Loan = Renewal :

Horking Capital Loan - Retirement

Plant Debt Principal - Retirement

Plant Net Cash Flow -~

(Sales - Cost of Sales - Taxes -
Debt Retirement) .

. 2 L . - P T
I e r . oo r~ r C I
- 10 YEAR CASH FLOW ANALYSIS - ESCALATION COSTS -
10.55 MAGPY FUEL ETHANOL PLANT - BARLEY BASED
“(FIGURE 1N 1000 U.S. DOLLARS)
Do A mmmmm-w%mrwmmmo
CGav't = 13,381,000
g WOrking Capital = $2,000;000
L Yearly Debt Repayment = ‘10 years
- Escalation : o : o o o L.
Rate 1982 1983 1984 1985 1986 1987 1988 1989 T 1990 1991
S1% 0190 2.09 2 B 2.8 278 306 3. 370 1 407 4.8
6% .45 4770 :50.56  53.60  56.81  60.22  63.83° 67.66 ° 71.72  76.03 (
6L 140 -MB.40 157.30. 166.74 176.75  187.35  198.59  210.51 -=223.14  236.53
6% 135 143.10 (151.69 160.79 170.43  180.66  191.50. 202.99 . 215.17  228.08
S 20,085 22,050 ;24,255 26,592 29,329 - 32,283 35,554 39,035 - 42,939 47,264
2,205 2,33 2,477 2,626 2,788 2,951 3,128 . 3,315 © 3,514 3,725
73,5000 3,710 3,933 4,169 4,419 4,584 4,965 - 5,263 5,578 5,913 .
A 475 a75 415 475 475 475 475 475 . 'a1s a5
S 26.225 8,572 31,150 33,962 37,007 40,393 44,122 . 48,088 -;sz,sOs 57,377
By 15 o6 15,917 16,872 17,808 18,957 20,005 21,300 - 22,579 ' °23,933 25,369
6% 1A . 1 139 148 157 166 176 186 198 209
6% . 467 .. 495 525 s56 T 500 625 662 702 -~ 748 789
6% 1,087 1,258 1,334 1,414 1,499 1,588 1,684 " 1,785 . .°1,802 2,005
108 1.861 2,080 2,252 2,477 2,725 2,997 3,297 - 3,627 - 3,989 4,388
6% 1,708 1,810 - 1,919 2,034 2,156 . 2,286  2.423 . 2,568 - 2,722 - 2,886
6 . .. 38 . 36 - 38 0 a3 a6 Tag o T 54 57 ¢
62 388 311 43> 462 - 490 . 519 550 583 618 656
g 1,990 . 1,842 1,730 1,602 ‘1,455 1,287 1,098 873 621 331
, '669 . 616 560" 501 240 375 '307 236 161 83
i 290 :. 290 290 290 290 200 ‘200 290 290 290 -
e 25 684. 24 853 26,005 27,408 28,802 30,274 31,831 . 33,480 35,222 - 37,063
250 3719 5055 . 6558 8,205 10,019 12,291 4.608 17,284 20,34
261 itzma;;ﬁmn,;ﬁmsn 2,676 . 2,676 E i1 zsmznzﬁm 2676
. (138). 1,003 2,379 3,878 5520 . 7,443 9,615 11,932 . 14.608  17.638
Ccei L 460 1,076 - 1,765 - 2,524 - 3,405 - 4,404 6,469 © 6.700 - 8,094
©(135). 6830 . 1,308 - - 2,703 3,005..7. 4,038. 5,211 6,463 7+ 7,008 9,584
2,000 2,000 '2,000. - 2,000 - 2,000 2,000 2,000 2,000 2,000 2,000
12,000 2,000 2,000 2,000 2,000 - 2,000 2,000 2,000 2,000 2,000
1,739 1,800 2,058 2,295 ' 2,454 .. 2,687° 2,948 3,239 3,567 3,935
802 1,369 1,922 - 2,544 3,221 - 4,027 5,900 .. 7,017 8,285




@en‘year debt»retirement schedule still provides for equity capital

payback periods ofxbetween 4 and 6 1/2 years.q fhe most probable expectation
WOQ1d seeﬁ-io'be a S‘yeer'equty»doubling perﬁdd. This ehould be attraCtive'
to investors by normal standards, especially if advantage can be taken of
the 1nvestment tax cred1ts available for alternat1ve fuel and geothermal

1nsta11at1ons.e

The enterprise has the further advanfage of spinning off cash.. This
' comes'about because of an assumed ten-year depreciation schedule. Even
1n scenario C, the high feedstock-1ow gasohol case, the blant produces

cash flows in the order of 6% on revenues.

After-tax returns (pbofits) on sales rise from initial levels in the area.
of 2.5% to 12% at the ernd of the ten-year'debt‘retirement:cyc1e,'as»debt
service costs det]ine. Return on equity, assuming all earnings are :ej

-retained, would be fa1rly steady at 20%.

»In'sunmary, the relatiunship between gasohol and feedgrain prices is most
important to the economiceperformance'Of the prbposed,plant; However,
the analysis shows that it would remain viable under a remarkably“wide

range of price variations on the input and output side of the plant.
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