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SECTION 1 

SUMMARY 

Hot Springs, the prospective supply of feedstocks to the ethanol plant, 

the markets for the spent grain by-products of the plan 

hand1 ing and transs pent requirements for the feedsto 

by-products from a rail siding facility at Fernley, the probable market 

for fuel ethanol In the region, and concl es with an assessment of the 

economic v iab 1 1 y ' of the ent i re undertak i ng 
Ith the design, capital cost, and operational aspects of c 

The conclusion was that such a facility is 

technically and environmentally feasible in a location adjacent to the 

g plant of Geothermal Food Processors 

Brady's Hot Springs. 

The results of the work reported In Volume 2 indicate that the ethanol 

plant with the addition of a grain and by-product loadfng and storage 

facility at a rall slding at Fernley, can b 

that would c ce at the end of 1982. 

1. That very adequate s of feedstocks can be obtained 

at suitable c 

nufactur i ng op 

s for the spent grain 

the animal feed suppleme 

market sectors in Nevada and nearby Northern California. 

1-1 



3. That the  in t roduct ion of a fue l  efhanol manufacturing IL4) 
L 

operat ion a t  Brady's Hot springs would s i g n i f i c a n t l y  

bene f i t  t h e  somewhat depressed farming cmmuni t ies i n  

* 

4. 

Northern Nevada . 
That the use of geothermal heat in such an operat ion has 

the  unique aspect of d isp lac ing imported fue l  t o  a greater 

degree than a conventional thermal bat ance 

This stems from the  f a c t  t h a t  geothermal heat I s  

essen t ia l l y  renewable, and t h a t  the  process converts a 

f ixed energy source i n  a remote locat ion i n t o  a 

commercially valuable, r e a d i l y  transportable, motor fue 

r 

The issues requ i r i ng  fu r the r  invest igat ion per ta in  t o  t h e  ex ten t  and 

. 

* 

p r o d u c i b i l i t y  of the  geothermal resource a t  the  leve ls  requi red by t h e  

ethanol p lant,  and t h e  marke tab i l i t y  of fue l  ethanol w i t h i n  reasonable 

prox imi ty  of the  plant.  

The resource cu r ren t l y  supports the  largest  e x l s t i n g  geothermal food 

ydrat ion operat ion i n  t h e  country. With fu r the r  assessment t h e  

remaining r i s k  o f  f a l l i n g  shor t  of p lan t  requirements can be avoided 

before large cap i ta l  commitments have t o  be made. 

The demand for ethanol i n  C a l i f o r n i a  and Nevada i s  cu r ren t l y  marginal 

because of t h e  lack of a developed market f o r  gasohol i n  t h e  region, and 

because there have been no s ta te  tax incentives t o  do so. However, t he  

trends are favorable for a s i g n i f i c a n t  increase i n  demand for gasol ine 

extenders t o  m i t i ga te  the economically damaging impact of fu tu re  

1-2 
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shortages i n  crude o i l  supplies. Baring such shortages, the market for  L 

ethanol w i l l  s t i l l  increase as a funct ion o f  pending s ta te  t a x  P 
+ -  incentives and escalat ions i n  the p r i c e  o f  gasoline. A t  cur ren t  p r i ce  
4 

15 U levels for unleaded gasol ine, the  p lan t  would break even i f  advantage 
- c 

were taken of a 50% goverment supported, 5% in te res t  loan In  the .- 
I 
1 
Lr construct ion of the  plant. A t  projected 1983 gasol ine prices, when t h e  

& p l a n t  would mmence f u l l  scale operations, it would y i e l d  p r o f i t a b l e  
w 

operations. There Is also a sizeable Federal Government market fo 

gasohol i n  Nevada which would increase s i g n i f i c a n t l y  i f  the  MX mis I '  
h 
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- SECTION 2 
i 
p L INTRODUCTION 

w 

$ 1  
volume I of thiF feasibility study dealt with th 

the ethan 

sign and operation of 
;i 

s as prepared by the 
s - 

1 Morrison-Knudsen Company, Inc. ; 
L 

This volum development of the 

geotherme'l resource wh Ich was Eu ssed on the basis of existing data by 
i 

L 

'I Sections 4, 5 and 6 present the results of that portion of the study 
&I 

conducted by AgWest, Inc. Section 4 examines the economics and c 

availablllty of feedstocks for the ethanol plant. Section 5 assesses the 1 
cr 

! 

market for distlllers spent grain by-products of. the plant. -Section 6 
t '  

u 

8 e and handling terminal at Fernley, from which point 

identifies the physical requirementsmd capital costs of a rail-side grain 

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

Sections 7 and 8 were prepared by the Andersen Group and their consultant, 

h 

I 
L. 

\ '  tion 7 evaluates the prospective market for ethanol as 

n the form of 10% gasohol In the 'Nevadadorthern 

ect ion 8 consol idates 

c* 

1 
G 

? 
c 
I in the form of an economic 

a 

O The capital c L. 

siding feci I ities, transport to 
I 

he geothermal resource at Brady's Hot Springs, the ethanol .u 

2-1 
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b' 
plant, and all necessary preparatory activlties and organization, 

would be in the neighborhood of $26.6 million. 
7 

* The entir in operation by earl 

O 

t 

There is an abundance of feedstock suppl ies avai I able at 

acceptable.plant gate costs to meet the requirements of a I O  

million gallon annual ethanol production rate. Adding this 

feedstock requirement to exist.lng agricultural commodity demand 

would have negligible impact on market behaviour. 

extension programs to permit longer term conwacting for 

feedstocks frun local farmers would benefit b h h  the project as 

well as the regional economy in the Northern Nevada farming 

Agricultural 

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

requirements, and approxfmately two-thirds to thrse-quarters of 

the annual feedstock needs would have .to be brought in from 

ne I ghbor i ng states . 
Marketing of the plant's animal feed supplement by-product output 

presents no problem. 

in the focal beef and dairy feedlot industry. 

distillers spend grains would be dried and pelletized for sale in 

the California animal feed supplement market, or for export to the 

There ?s some demand for wet stillage cake 

The rest of the 

Orient. There i s  an established demand in California for the 

distillers solubles produced by the plant as well. 

' There are risks attendant to the further development of the 

Ld 
geothermal resource, as there are with the extraction of most 

other earth resources. By phasing the project to address 

2-2 
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L geothermal assessment and production development first, the 

capital risks can be kept within reasonable,bounds. 

O The mar ethanol In Ne rnia has been poorly 

*Q 
* 

‘h. 
developed, and there * 

i in existence. However, the trend for’future gasohol demand is 

% avorable. Leglslation is pending in California, passed by a 
L 
L 

two-thirds majority, to provide I imited state use and sales tax 

h incentives for the public sale of gasohol. More importantly, 
1 

t u  

there is an inherent need in both California and Nevada, 

particularly among independent oi 

extension of motor fuel supplies in the event of recurring 

4 
$ 

w companies to provide for 
c 

3 -  

L 

i 

I shortages of imported crude oil supplies. This Is par+fcuJarly 

significant in Nevada, which depends in large measure on tourist 

mobility for its revenues. The mitftary demand for motor fuel is 

also very significant in Nevada, and,wouId increase substantially 

i f  the MX missile is deployed In  the area. 

The total output of the ethanol plant represents only 0.8% of the 

u 

- 
Lor 

I b 

L. 

L combined gasoline needs of Nevada and California. Hence, only 

J minimal penetration of the market is required to secure the 

economic viability of the project. 

Tale market price for ethanol wi I I be geared to the price of 

unleaded gasoline for the forseeable future. 

prices in the region would ensure only marglna prof 1 tab I ity for 

Ir 

w 

1 
O L 

.e . 
Curr t 

i. the plant. However, the price trends for gasoline continue . 
sharply upward, and In the face of the present lranian-Iraqi 

conflict and continuing Mid-East tensions, there seems I-o be 



l i t t l e  r a t i o n a l e  to expect otherwise. 

study, therefore, i s  t h a t  t he  p r i c e  of  gasol ine would support 

The conclusion o f  the  

. p r o f i t a b l e  op i ra t ions  by t t ime t h a t  the ethanol p lan t  would go 

on stream a t  t he  beg ing of 1983. 

* The r i s k s  are, nevertheless, s u f f i c i e n t  t o  requ i re  government 

incentives and I o m  support I n  order t o  a t t r a c t  pr i va te  cap! t a  1 

for the  remaining mount. 

. 
t 
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SECTION 3 . 
RESERVOIR EVALUATION AND 

PRODUCTION fEASIBILITY STUDY 

LJ 

3- 
Z L  

'L 

t t  

i . "  

u 

f 1. Location of d r f l l e d  holes a t  Brady's Hot Springs 

'f . 
L 

b, 
2. Geologic map of the Brady's Hot Springs area 

2a. Overlay, location of wells and h 

? . Hydrogeology of the Gra s Valley area, 

- 4. Temperature log, Brady's No. 8 J 

. -  
I 

Ir 
Pershing, C h u r c h i l l  and Lyon Counties 

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

? / rature log, EE-1, 12-32-77 
Q 

wout drawdown influence on other we1 1s. 
I .  

t 
t 

I 
4 from 1959 t o  1976 

t -  Stratigraphy o f  the Springs Mountains 

3. Prel imi nary estimates of hydro1 og 
Springs drainage basin 

4. Chemical analyses i n  ppm o f  waters from wells a t  Brady's Hot Springs 

d r i l l e d  a t  Brady's Hot Springs 

cr 

i 

* 

I) 3-1 
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3.2 RECOMMENDATIONS W 
o f u r t h e r  assess the resource a t  Brady's and help resolve some o f  the 

unanswered questions per ta in ing t o  t h i s  reservoir ,  the  fo l lowing actions 

* ret mmended : 

Design and contract  fo r  a high resolut ion act ive seismic survey. About 

10 l ine-miles i n  a quadrangular layout with 2 northwesterly and 2 south- 

westerly l i n e s  are recommended. 

2. Design and contract f o r  a high reso lu t ion  grav i ty  survey. Three pr  

f i l e s  a t  0.4 mi le  spacing, with 0.15 mi le-s tat ion pacj ngs , a1 i gn& 

northwesterly, and one p r o f i l e  w i t h  0.15 mi le-s tat ion spacing, al igned 

perpendicular and j o i n i n g  the other p ro f i les ,  are recommended. 

3. Attempt t o  obta in  propr ie tary  data from Union O i l  f o r  wel ls  d r i l l e d  a t  

Brady's Hot Spri ngs. 

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

5. Use data obtained for the sources recommended t o  make best possible 

quant i ta t i ve  reservo i r  models, and locate production and i n j e c t i o n  

wells t o  in tercept  the  Brady's f a u l t  i n  t h e  deep reservo i r  thermal 
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reservoir a t  Brady's are stated i n  the descriptive sections of this 
* 

1 

ZI 

t 
I 

1' . 
T 
u 

-. reservoir exists a t  depth, confined to the geometry o f  the fault zone 
1 
I 

r* or with significant other lateral extent. 

L 
i 

L 
5 
d 

P..r 

' i  
\ 
* 

L 
+ 
's 
L 

k 
1 

t temperature.wil1 remain stable, and t h a t  
* "  

i 

t 

Y 

<b.r proposed for production, for periods of 1000 hours. 



Production rates and expected f l u i d  temperatures also 

d ic ted without actual  test ing.  However, there i s  cur r  

o f  mixing o f  thermal and ’non-thermal groundwaters i 

and the  essential absence of  meteoric recharge i n t o  

s means t h a t  mixing i s  not’ l i k e l y  t o  be st imul 

o f  drawdown. I f  drawdown i n  the shallow thermal r e  

i t s  surface drops below t h e  piezometric surface in. 

then i n f  i 1 t r a t  ion w i th  consequent 

others (1975) measured the  a l t i t u d e  of the water tab le i he production 

area and i n  gradient holes d r i l l e d  i n  the  surrounding area, p a r t i c u l a r l y  

toward t h e  basin t o  the west. The maximum elevat ion i n  the product 

area was about 1,250 t o  1,251 meters (4,101 t o  4,105 feet), whereas one 

m i le  t o  the west the water tab le  l a y  a t  about 1,235 meters (4,052 feet).  

The di f ference between these elevations i s  about 51 feet, which may be 

by m i  nor amounts 

o l i n g  may resul t .  Olmsted and 

the maximum drawdown which can occur i n  the shallow production area 

without i n i t i a t i n g  i n f i l t r a t i o n  from the  b a s h  The wel ls i n ’ t h e  f i e l d  

uce from much greater depths and a considerably greater drawdown 

be necessary before e f fec ts  o f  such i n f i l t r a t i o n  are ac tua l l y  observed. 

5. Reinject ion i s  probably essent maintaining the  long 
a 

t i v i t y  o f  th is  system, i f  production exceeds natural  d is-  

charge rat4:s, as has been proposed. 

New production and re in jec t i on  holes should be s i t e d  a f t e r  seis 

g rav i t y  surveys integrated w i t  

h i s to r i es  o f  each we l l  have been made, and quan t i t a t i  

has been completed. 

f- 

ed study o f  ex is  

voi r model 1 i ng 
L 
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bd 7. An attempt should be made . i n  future d r i l l i n g  t o  intercept the Brady 
-A 

Thermal Fau l t  Zone a t  depth i n  order t o  best assure adequate 

rates for the proposed ethanol facil i ty w i t h  lessened chances 
c 

;L 
i ng product ion by excess i ve drawdown. 3- . 

4 

8, Adequate data probably exist i n  the study by Harrill (1970) 

a guide i n  siting a well for cool groundwater production for the facility. 

Indications are t h a t  water of low salinity will be hard 

area, and Na-C7 compositions w i t h  TDS of up t o  2,500 mg/ 
I 

Y 

4 pated. k 
9. Thermal water compositions may be' expected similar t o  t h a t  currently pro- i 



3.4 INTRODUCTION AND PURPOSE U' 

e purpose of this section is t o  review and evaluate available da ta  for 

e geothermal system a t  Brady's Hot Springs, Nevada i n  relation t o  produc- 

? 

* tion objectives o f  Geothermal Food Processors, Inc. (GFP) t o  extract f l u f d  

rom the h o t  water system for use i n  a facil i ty t o  produce ethanol. GFP 

urrently i s  the operator of an onion drying facil i ty a t  Brady's, which 

employs 2 7 O O F  (130°C) f l u i d  pumped under pressure a t  400 t o  500 gpm from 

1 

of several wells a t  the site. A second well (Grace No. 1) .has rec 

completed. This facil i ty first began operations i n  1979, and f u n  

24-hr per day basis for about 150 days per year. Specific questions 

and tasks  t o  be addressed w i t h i n  the scope of  this evaluation are: 

1. Can total f l u i d  extraction from the geothermal system a t  Brady's be 

increased t o  2,400 gpm, maintaining this rate continuously on a year-round 

basis, w i t h  minimum f l u i d  temperature of 26OoF, and without jeopardizing 

the flow t o  the currently operating onion dry ing  facil i ty for a t  least 

a 15-year period? 

2. If production as described i n  81 can be achieved, can this be sustained 

for a period of a t  least ten yearn? Will th i s  deplete the resgurce by 

drawdown, pressure reduction and temperature decrease? 

3. Can predict4ons be made of possible production rates and expected f l u i d  

a 

1 

temperatures under various drawdown conditions? 

4. What will be the effect of f l u i d  reinjection on the life of the resource 

and on extractable f lu id  temperatures? I t  i s  understood t h a t  
I ture o f  f l u i d  return may be 230OF or 17U"F, i n  l i g h t  of the currently r 

s 

sed p l a n t  designs and cascading uses. 

3- 6 
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L 

5. Where should new production and reinjection holes be drilled? 

e of cold groundwater for use i n  
iP 

. * --  
I 

* "  

;L the facil i ty be sought? 
* 

# 

L a t  chemical compositions can be expected for the thermal and 

ught  for production? Will the thermal waters be the same or different 
t 
k from those currently under production, and if different, how may this effecT 

engi neeri ng des i gn? 

8. Are. the currently available data  sufficient t o  accomplish the tasks neces- 

I 
.*-L 

ary t o  answer, i n  full or i n  part, the questions of ,item; 1 - t 

' L  
t 
., 

c 

d, including but  n o t  limited t o  

, well drilling, t es t s  on new 

and existing wells, and.reservoir modelling? 

9. What are the estimated time and manpower needs consequent t o  recommenda- 

I 
e *  

;c 

4 
t 
.L 

4 
f 
I 

1( 

c: 
t . ,  
I 
b 

F 

Ici 
k* 
lr 
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LJ 3.5 AVAILABLE INFORMATION 
> 

information avai lable  t o  this evaluation has been limited i n  volume and 
t 

ope, i n  spite of a r e l a t ive ly  long h is tory  of geothermal exploration . 
4 y ' s  Hot Springs. T h i s  i s  i n  par t  due t o  the short  period of time avail-  

e t o  asserrible and review i t  and i n  par t  due t o  the fac t  t h a t  exploratory 

l i n g  a t  Brady's has been done i n  a restricted geographic a 

The data avai lable  f o r  examination and study were included i n  the following: 

Rudisell (1977) and Rudisell and Dykstra (1978) described d production 

reservoir  assessment made on Brady's well No. 8 (the c 
c 

and in jec t ion  tests made on well EE-1. Both tests included observations 

on the effects o f  production and in jec t ion  on water levels i n  other 

nearby wells. Rudisell (1977) includes d brief review of the his tory 

of d r i l l i n g  a t  Brady's, a bibliography of information, and descriptions 

o f  the conditions of the various wells a t  Brady's as of 1977. 

2. Energy Research and Devel opment Administration ! 1977) produced an environ- 

mental impact assessment of the Brady's Hot Springs area r e l a t ive  t o  

& 

plans f o r  construction of the onion drying f a c i l i t y .  This includes a 

brief descr ipt ion of d r i l l i n g  history. 
i 

3. Olmsted and others (1975) reported results of temperature gradient d r i l l i n g  

and water -ampling a t  Brady's. Twenty-one shallow (30 meters) temperature 

gradient holes were dril led i n  order t o  define the shallow temperature 

anomaly. Hydrologic information was col lected f r y  these, and a summary 

of results assembled which includes a large-scale geologic map and 

. 

- 

Lc 
stimate o f  t o t a l  heat f l u x  from the system. 

1 

3- 8 



4. Harrill (1970) appraised the wate 

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

charge i n  the'basin of which i t  i s  a part. 

5. Hiner (1  9) described 
P h i l  lips Petroleum ,Company 

immedfately east of Brady's. His map includes the Brady area 

i s  includes hydrologic and hydrochemical information 

te  that the two geothermal systems appear to  be i so la ted  

from one another. 
c 

Survey (1979) prepared a report describing the 

0 .  5, which occurred on June 19, 1979, during a clean- 
c 
1, 

t on drawdown i n  adja 

i 

ded casing. T h i s  includes l imited i n  

a i l ed  records on the effect o f  

7. Garside and Schil l ing (1979) sumnarired geology for the Brady's Hot 
ided the P l a n t  Geothermal -Systems 

t ion  we1 1 Brad 0.  8 for the perlod June 8, l.4 
L 17, 1979, when the 

cludes backpressure, inlet wate 

i sure and temp c ' Y  Brady's Nos. 

for July t o  October, 1979. 

, i  

data above are limited pa r t i cu la r ly  for u I- 
'E 

i t depth. Current production is  from zones 
4. 

1 L? 

a t  less t h a n  1,000 foot depth, and almost a l l  of the informat'ion 
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I 

provided pertains t o  tha t  part o f  the geothermal system. U. 

Survey f i l e s  are reported include d r i l l i n g  and l i t h o l o g i c  

from the  two deepest wel ls  a t  Brady's No. 8 (3,469') and EEL 
I 

* 
, 

nd from two deep wells, 9-Brady's No. 1 (7,275') and SP-Brady's No. 

2 (4,446') d r i l l e d  by Union a 

t i o n  area a t  the hot springs. The l i m i t e d  t i m e  avaf l  

review prevented examination o f  these. Temperature 

and EE-1 are included i n  Rudisel l  (1977) and Rudisel 

ma about a m i l e  nor th  o f  the produc- 

Geochemical analyses o f  f lu ids  from the spring and wel ls a t  Brady's are 

d i n  some o f  the  reports above. fhe datd are not  detai led, but 

ent t o  enable a general descr ip t ion and. app l i ca t ion  

ca l  geothermometers. Information on non-condensable gases i s  lacking. 
. 

The we l l  waters are known t o  produce calcium carbon 

flashing. Current productton i s  maintained under p 

t h i s  scaling. 

GFP has recent ly  completed the  d r i l l i n g  o f  Grace No. 1, intended t o  be 

an addi t ional  production wel l  a t  the  s i t e  o f  the  onion d r y i n  

Information gathered from t h i s  wel l  and the  production we l l  

h i s to ry  f o r  1980 w i l l  presumably b e c m  avai lable t o  fu tu re  evaluation 

of the geotmmal  system fo r  a f ina l  f e a s i b i l i t y  and s i t e  select ion 

report. 

* 

A f i na l  shortcoming of the database i s  t ha t  descr ipt ions o f  wel l  loca- 

t ions  are o f  a general ra ther  than a surveyed nature and a7 I 

Ld 
a lways consistent, which hinders an indep ent cons i de ra t  i 
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3.6 HISTORY OF EXPLORATION AND DEVELOPMENT 

ble 1 provides a l i s t  of wells drilled i n  the Brady's Hot Springs region 

li I 
! L  

V 

from 1959 t o  1976. The l i s t  is essentially complete for 1980 as well, 

cept for the recent d r i l l i n g  of Grace No. 1. The shallow temperature 

I 

radient holes reported by Olmsted and others (1975) are n o t  included. 

Figure 1 shows the locations of those holes i n  the production area a t  the 

iginal h o t  springs site. The springs no longer flow as  a result of lowering 

the shallow water table by well production. I t  should be noted t h a t  

the locations of wells Nos. 4 and 5 are not consistent i n  the table reproduced 

I from the Energy Research and Development Administration report (1977) and 

the figure (Rudisell, 1977). Also, well depths are not entirely consistent, 

apparently as a result of the fact t h a t  some were deepened following original 

drilling. The table presumably reports original depth; depths  and locations 

given by Rudisell are more probably currently correct. 

I 

- 

eothermal exploration has played l i t t l e  role i n  the development of the geo- - 
thermal system a t  the spring. Virtually all of the production wells have 

been drilled simply on the basis of proximity t o  the easily observed manifes- 

t a t ions  o f  thermal activity and t o  the Brady Hot Springs fault, which has 

long been recognized as the conduit which carries the thermal fluid t o  the 

surface. Shallow temperature gradient drilling by Olmsted and others (1975) 

followed most deeper production drilling, and there have, apparently 

no detailed studies which attempt t o  correlate rock units penetrated by the 

& 

* 

deeper holes w i t h  surficial geology. Figure 2 is  a geologic map of the 

, Brady area prepared by Olmsted and others (1975), w i t h  an overlay showing 

the locations of wells a t  the site and heat flow contours defined by the 

shall ow gradient study. L 

b 
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Gedogic mag of Brady's H a t  Springs thcrmsl area shoving 
locatlorr of tes t  holes. Equal heat flow, HFU'(o1msted and others.1975) 
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locat ions o f  holes SP-Brady's No. 1 and 2 are shown on Figure 2 i n  a 

era1 fashion; t h e i r  precise locat ions re la t i 've t o  the  Brady's Hot 

r ings  f a u l t  are not available. The bases f o r  s i t e  se lect ion i n  the 

r i l l i n g  o f  these two holes are also not known t o  us. 

explor ing the Desert Peak region, Ph i l  l i p s  Petroleum has obtained 

rav i ty ,  magnetic and r e s i s t i v i t y  studies over an area which includes 

ady's Hot Springs. The Desert Peak ananaly was discovered by P h i l l i p s  

pure ly  on the basis o f  temperature gradient d r i l l i n g ,  and t h e  geophysical 

tudies are reported t o  have been o f  l i t t l e  use i n  def in ing i t s  nature o r  

It i s  reported tha t  an e l e c t r i c a l  r e s i s t i v i t y  anomaly was i n t e r -  extent. 

preted t o  occur near Brady's, but southward ra ther  than d i r e c t l y  beneath 

the  spring. However, the  r e l i a b i l i t y  o f  t h i s  anomaly as an ind ica tor  o f  

thermal f l u i d s  a t  depth i s  very much open t o  question, p a r t i c u l a r l y  i n  

l i g h t  o f  the fac t  t h a t  cool groundwaters i n  the  area are general ly qu i te  

sal ine, and i n  l i g h t  o f  the complexity o f  i t s  geological structure.  Geo- 

chemistry played no part  i n  the  discovery o f  the  Desert Peak system. The 

a l y  there i s  b l ind,  w i th  no surface discharge o f  f l u i d .  

The f i r s t  and only hole t o  be used f o r  production a t  Brady's i s  No. 8, 

which cur ren t ly  supplies the onion dehydrating f a c i l i t y .  Docu 

o f  the  reasons f o r  select ion o f  t h i s  hole f o r  production has not been 

provided, but very probably i t  was chosen because i t  was recent1 * 

and presumably i n  be t te r  condi t ion and deeper than wel ls numbered 1 through 7. 

When Brady's No. 8 was tested f o r  i t s  capacity t o  supply the  onfon drying 

a c i l i t y ,  plans existed t o  subsequently use EE-1 f o r  re in jec t i on  o f  the  u 
ma1 f l u i d  produced (Rudi se l l ,  1977). This we1 1 was, reasonably, 9 

f 
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a geologic map o f  the Brady's area reproduced from Olmsted 

77). Anc t i l  and o t  s (1960) and Hiner (1979) have mapped 

ner w i th  the assistance o f  some deep d r i l  l i n g  i 9 

t Peak tests,  provided by Ph i l l i ps .  His map shows considerably 

the Brady's area than does Figure 2 and the  two maps do 

i c u l a r l y  well. Neither map includes s u f f i c i e n t  s t ruc tu ra l  

on t o  al low project ions o f  u n i t s  exposed a t  the surface i n t o  

r face a t  Brady' s , and re1 i able i nformat ion  concerni ng the extent 

splacement on the Brady's Hot Springs f a u l t  i s  apparently unavailable, 

except as may ex is t  i n  propr ie tary  f i l e s  o f  Union O i l  Company. 

I n  sp i te  o f  the lack of deta i led mapping, there  have been numerous studies 

o f  the s t ra t igraphy o f  the  Hot Springs Mountains which enabled Hiner 

(1979), w i th  the assistance of the Desert Peak t e s t  information, t o  describe 

the s t ra t ig raph ic  section there. This i s  shown i n  Table 2. The Desert 

Peak thermal reservo i r  i s  reported t o  p r i n c f p a l l y  occupy fractures i n  

nstones, although i t  l o c a l l y  extends i n t o  rocks above. 

There i s  also a t  Desert Peak a shallow reservoir ,  apparently fed by the 

deeper one, which l i e s  mostly w i th in  the  Chlorophagus Formation a t  depths 

between 500 and 1,000 

Current production a t  

canic rocks a t  depths 

, a t  depths o f  

f ee t  . * 

Brady's i s  from zones o f  fractured and permeabl 

above 1,000 feet, and water i n  the  wells stands, 

on ly  a few tens o f  fee t  below surface. 

* 

s . Geological Survey, quoted by Rudisel l  (1977) has commented con- 
(cilpi 

f 
cerning the  l i t ho logy  o f  the reservo i r  area: 



"The wells general ly  penetrate u p  t o  50 m of a1 luvial  sediments shed 
from the nearby volcanic peaks. Beneath t h a t  lies 200 m of lacustrine 
and a1 luvial tuffaceous sandstone and interbedded clay strata. Hard 
siliceous and calcerous layers w i t h i n  this zone make drilling difficult .  
Below the sediments are interfingering flows and tuffaceous strata, 
w i t h  the flows of dominately (sic) basaltic and andesitic composition 
and the tuffs of dacitic and rhyolitic composition. Highly permeable 
zones seem to occur i n  porous basalt flows, fractured vitric tuffs, 
and along recently active faults and fractures- These zones are 
marked by .alteration products from reaction wi th  hot water, and they 
are noted as lost circulation zones on the drilling logs. In several 
wells, a great deal of effort was made t o  plug these permeable zones 
while d r i l l i n g ,  bu t  w i thou t  much success. A high  permeability i s  
necessary for h igh  flow rates, and permeabilities of several darcies 
(sic) may exist i n  those zones. Fluid pressures i n  the reservoir 
rocks gre somewhat below hydrostatic pressure, and the wells will 
not flow spontaneously.'' 



i .  

Ld TI~ZLE 2 , I  

, 

,: ~ . STRATIGRAPHY OF THE HOT SPRINGS MOUNTAINS - I 

I 

* 

9 

- 
Quaternary sediments, a1 l u v i u  
deposits o f  Lake lahontan 

Scattered , unconformable remnants o f  younger 
andesits and basalt, some less than 5 m.y, o l d  

Desert Peak and Truckee Formations : p l  iocene 
tuffaceous and diatomaceous shales, conglomerate 
1 imestones and t h i n  basal Its 

Total thickness of 

Chlorophagus Formation: vesicular, l o c a l l y  
scoraceous basal t  and andesite, agglanerate, 
t u f f  breccia, minor water- laid t u f f  and shale., 
Appears t o  thicken southward 

S i l i c i c  pyroc last ic  rocks o f  Miocene t o  01 
age. Only p a r t l y  exposed a t  the surface,>,c 
penetrated by the  Desert Peak tests. Appea 
thicken southward 

Quartz d i o r i t e  which intrudes the s i l i c i c  pyro 
c l a s t i c  rocks, age and extent unkown. 

Mesozoic bedrock, weakly t o  intensely meta 
volcanic and sedimentary rocks and coarse-grained 
igneous intrusives;  greenstone, meta-tuff, quart- 
z i te ,  p h y l l i t e ,  schist,  hornfels, limestone, 
marble and granite. 
wells a t  Desert Peak. 

Poor corre la t ions between 

post-Mesozoic rocks i n  Desert 

3 -20 

Peak tes ts  i s  UP t o  4,500 ft. 
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.3.8 HYDROLOGY 

Table 3 reproduces a set of prelimdiary estimates of the hydrologic charac- 

ter is t ics  o f  the Brady's Hot Springs drainage basin made'by Harrill 

(1970). The extent of this basin is shown i n  

are reproduced herein t o  emphasize the fact t h a t  the to ta l  groundwater 

reserve i n  an area such as this one is not large, and t h a t  recharge from 

precipitation i s  mfnimal. The estimates do not consider the possible 

volume o f  f l u i d  stored i n  the deep geothermal system, bu t  do indicate 

t h a t  thermal water withdrawn is unlikely t o  be replendished by precipitation 

and t h a t  re-in ction appears highly advisable. Possible replenishment 

of the thermal system may occur as a consequence o f  deep flow fro 

areas, or even from deep par t s  of this same area, b u t  the existence of 

such sources of recharge is a matter of speculation. The proposed produc- 

t i o n  rate of 2500 gpm corresponds t o  4,033 acre-feet per year, while 

natural recharge for precipitation is  only 160 acre feet each yea 

gure 3 and the estimates 
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TABLE 3 

To f d y  Sink 

Fernier a m  to Feralg Si 

' 59m 
110 To F d e y  Sink 

infiow from Fcrnlcy area 4,ooo. To Fenley Sink 

160 

220 
1.000 

0 
-3m 
-1 420 
2300, 

1S0~900 

Crusewood and salt p~ts (outflow) 

 putt to r n n d  net evaporation from FC~ICY S i  
ckmmcs may bt m e m .  

losses a n  bc C f i m i n a t e d  by pumping. Water is too saline for irrigation. 

-Reconnaissance Wa Rcpon SS. Sate d NcmQ a p t .  of Consemtion and 
Natunl Rerawar. Dir. of Water Rcsaurccs Curon City. Ncndt. 1970. 





ocheinical sampling of the waters he wells a t  Brady's has been limited, 

practically no information is  available concerning methods of sample 

1 lection and treatment . Analyses are included i n  Rudi sell (1977), Rudisel 1 

Dykstra (1978), the U.S. Geological Survey (1979), Harill (1970), and 

rside and Schilling (1979) as well as i n  f i l e  data available 

In preparation o f  this re  ada Bureau of Mines and Geology. 

artial and complete analyses from the various wells a 

ssembled and reviewed. There appear t o  be no significan 

om well t o  well o r  sample t o  sample, except t h a t  chemical geothermomet 

lied t o  the waters of Nos. 8 and EE-1 produce slightly l o  

timates t h a n  do most estimates for waters from wells closer to  the Hot 

rings fault .  T h i s  may be due t o  partial re-equilfbration of the waters 

s they flow outward i n  the shallow aquifer from the ma 

the two more d i s t a n t  wells. B u t  data are too limited t o  

everal representathe analyses are listed i n  Table 4. 

i t ica da ta  from the analyses reviewed are somewhat ambigu 

re variably reported as Si02 and as Si. The la t ter  m 

ypographic error. The highest concentration i n  any of 

which is listed as Si02 i s  295 mg/l, which produce 

temperature of 191 O / C / 3 7 6 O F ) .  

The catfon geothermometer applied t o  the analyses prod 

. mates of about 1 6 O O C  t o  200°C (320'F t o  392OF) i n  a l l  cases. 

he chemical geothermometer estimates are considerably warmer t h a n  the 270°F 

production temperature currently realized i n  Brady's No.8. However, bottom 
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TABLE 4 I 

REPRESENTATIVE CHEMICAL ANALYSES OF MATERS 
FROM WELLS AT BRADY'S HOT SPRINGS 

. 46 0.50 980 47.0 57.6 9.1 

@if %Listed i n  source as Si 

270 

31 4 

310 

358 

1470 200 5.8 8.55 

910 200* 3.8 -- 

1080 295 5.4 9.00 



I 

G 
hole temperatures i n  most of the wells have been higher t h a n  this. A 

c 

i m u m  414OF has been measured a t  bottom of €E-1 (5060). Hence, 

there is  l i t t l e  doubt t h a t  deeper i n  the hydrologic system whicb feeds 
3 

the shallow production aquifer there are waters a t  a higher temperature 

270OF. The production well waters have compositions which st i l l  

t a i n  t h e  effect of the higher temperature even after having  cooled i n  

the shallow system. 
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3.10 WELL SURVEY AND TEST RESULTS 

Well survey and test results avai lable  t o  this review a r e  those reported 

by Rudisell (1977) and Rudisell and Dykstra (1978) f o r  production testing 

of Brady's No. 8 and injection testing of EE-1. Rudisell (1977) refers 

t o  t e s t i n g  of  Brady's No. 5 i n  1969 and t o  test of SP-Brady's 1 and 2 

I 
(see his bibliography and Appendix 111-2) but  the extent of documentation 

of these tests is not known t o  the present reviewers. Limited t e s t i n g  u 

1 of Brady's No. 1 through 4 is  a l so  implied by flow da ta  which appear i n  
4 '  

Table 1 above. 

i 
Productton t e s t i n g  of Brady's No. 1 was performed as two separate tests, 

Lsr 
the longer of which lasted 300 hours (12 + days) (Rudisell,  1977). The 

well was pumped a t  approximately 660 gpm w i t h  a pump set a t  500 feet. 

Drawdown i n  the sell during pumping was not measured due t o  inabi l  
1 
*rp 

I 

' the operator  install proper equipment f o r  this, but re 
m 
a measured immediately a f t e r  shutdown. We1 1 s Brady's No. 1 

monitored for drawdown during the test and complete data of the test are i Y 

h included i n  Rudisell (1977). 
L 

From a study o ion provided by Magma, Unfon and others p lus  the 
t 
e ults of his t e s t ing ,  Rudisell (1977) concluded t h a t  . t h  
+ 

currently tappe 

and 800 feet de 

we1 1s  a t  Brady's 1 ies i n  a -  zone between about 500 

fed by heated waters t h a t  rise along the western 
c 
i 

t r  down-thrown Brady's Thermal Fault. The reservoir  exists 
Y 

o f  the f a u l t ,  as  evidenced by temperature gradients and t 

and rapid.respgnse of Brady's No. 1 t the pumping of Brady's No. 8. 

Cross-sections between Brady's No. 1,  5 and €E-1 apparently show t h a t  

.- 

1 
LJ 

A c 
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6d 
displacement across the  f a u l t  i s  on ly  "s l ight" ,  so i t  may not be surpr is ing 

tha t  the f a u l t  does not act  as a complete hydrologic barr ier .  Both .t 

ross-sections and temperature gradients suggest t h a t  the reservo i r  i s  
z 

grav i ty  cont ro l led  and assymmethically skewed around the f a u l t  toward 

the  west. The shallow reservo i r  i s  a t  low pressure, (below hyrostat ic ) ,  

and thus fractured and vugular basal ts which i t  occupies apparently d ip  

toward the west. Thus, hot water which r i ses  through the f a u l t  zone 

ends t o  f low down-dip towards t h e  west, ra ther  than up-dip t o  the east, 
t 

producing the  skewed shape of the shallow temperature anomaly. As d is -  

cussed i n  the  section on geochemistry, water from the shallow reservo i r  

i s  cooler  than water a t  depth i n  the f a u l t  zone which feeds it. Exact 

production temperatures appear t o  be determined by proximity t o  the  

f a u l t  and loca l  permeabi l i ty  factors. Permeable zones appear t o  e x i s t  

a t  300 t o  400 fee t  i n  Brady's Nos. 1, 3, 4 and 5 on the  basis o f  both 

production and temperature logs. Brady's No. 3 i s  apparently produc- 

i b l e  a t  15OOC (302OF) and Brady's No. 5 a t  135"C(275"F). Brady's No.8 

produces a t  132°C (27OoF), but apparently from behind the  casing i n  a 

h igh ly  f ractured and vugular basalt and t u f f  i n te rva l  from 610 t o  1,050 

fee t  where large l o s t  c i r c u l a t i o n  losses occurred during d r i l l i n g .  

This zone was not well  cemented when casing was emplaced i n  the  hole. 

From d r i l l i n g  h i s to r i es  and t e s t  results,. t h f s  same zone was penetrated 

b 

t 

1 

k 

by Brady's No. 1, 4 5 and EE-1 , and mutual ly produces i n t o  Nos. 1 , 4 and 

8 from about 610 t o  800 feet. It has been cased o f f  i n  EE-1 . 
Temperature logs o f  Brady's No. 8 and EE-1 are reproduced as Figures 4, 5 

and 6. Survey of NO. 3 O f  Brady's No. 8 shows the e f fec ts  o f  i n j e c t  i o n  i 
i 

t 
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01 water i n t o  the production zone a t  600 t o  800 f e e t  depth and s t a t i c  

d f lowing surveys of the hole show an isothermal zone between 500 feet  

2,000 feet. A descr ip t ion o f  the casing and per fo ra t ion  condi t ion 

Brady's No. 8 i s  not available, so it i s  uncertain whether the  iso- 

1 tone i s  created by f low condit ions w i t h i n  the hole, 

f l u i d  en t ry  and e x i t  from different zones, o r  by natural  isothermal 

nd i t ions such as may occur i n  a convecting reservo i r  which continues 

I n  the  l a t t e r  case, the production zone from 600 t o  2,000 feet depth. 

o 800 f e e t  may merely be the most permeable par t  o f  a much th i cke r  aquifer. 

he l o g  o f  EE-1 (see Figure 6) also shows a gradient break a t  2,000 

ch supports the idea t h a t  the main shallow i f e r  continues t o  ~ 

ha t  depth, but t ha t  permeabil i ty o f  the  rocks below 2,000 fee t  drops 

cunsiderably. Addit ional logs o f  EE-1 obtained a f t e r  the we l l  was 

ed, pl'us the resu l t s  o f  i n j e c t i o n  t e s t i n g  (Rudisel l  and Dykstra, 1978), 

ind ica te  tha t  there i s  some intra-wel lbore f low which occurs between 

perforat ions a t  1,000 feet  and 1,900 feet and between 1,900 feet and 

,200 feet. The permeabil i ty a t  depth indicated by t h i s  intrawel lbore 

f low t o  and from perforat ions l e d  t o  hopes tha t  EE-1 would be a sui ta-  

b l e  i n j e c t i o n  we l l  f o r  f l u i d s  produced from Byady's No. 8. However, t h e  

well  casing was subsequently found t o  be poorly sealed a t  a 

feet, f r o m  which rap id  communication developed w i th  Brady's 

i n j e c t i o n  tests ,  i n  sp i te  o f  the  lack o f  response o f  EE-1 t o  production 

o f  t h a t  well .  (Rudisel l  and Dykstra, 1978). 

ion tes t i ng  o f  EE-1 has not been well-documented. Rudisel l  (1977, 

endix 111-2) reported t h a t  the w e l l  flowed an estimated 120 gpm hot  

a t e r  with a race o f  steam when i n i t i a l l y  completed, cased, wi th  the  
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' I  

). 

b, only 'open sect ion 'OF 

(Dec. 12, 1964). The 

and "came i n "  o r  flowe 

L 
., 

*L 
I 7 3,600 feet 

L apparently remained t 

this -is the main prod 
(p1 

I a j o r  conclusions reac i n  production test ,of Bradyl,s No. 8 included: 
. '  

, ra t  e without probl ems L 

cessi ve drawdown. 
* 

I -  
L 
+ 

w is o f  acceptable nature 

! 
P 

c-. 

above sa tura t ion  must be maintained t o  prevent c a l c i t e  scat ing; 
* 
b- . i n  response t o  boiling. 

Nob'8 and'was contfnuin - 
t 

.w 

t 1 t h a t  o f  No 
4 

t 

C 

I 
nb 

* 

*(+d 
,L 
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4W.i The observations i n  conclusion 4 i n f e r  t ha t  the shallow 

i m i l a r  t o  a b i g  container fed by water r i s i n g  through 
, 

e .  

i s e l  1, 1977, pro) With reased pressure 
'I 

the  feeding i n te rva l  near 700 t eep source w i l l  a 

shal l  ow reservo i r  w i t h  proport ional l y  gre  

flow. Eventually, t he  outf low from production may be balanced by 

i n f l ow  from depth. If so, pressure decl ine o f  the f i e l d  would be 

ed t o  be rap id  a t  f i r s t ,  with a gradual decrease t o  a 

slow o r  near zero decl ine r a t e  over time. Only longer pumping 

mes than the  300 hours o f  the t e s t  can conf i rm such a model (see 

t section). Build-up data a t  Bradyls Nos. 1, 4 and 8 tend t o  

conf i rm t h e  model; a l l  three display a continuously decreasing r a t e  

o f  recovery over time, presumably due t o  the increasi  

pressure i n  the  shallow reservo i r  as i t  i s  " r e f i l l e d "  

source . 
e model above does not ac tua l l y  ind ica te  whether the deep source 

i n g  the shallow reservo i r  a t  Brady's ac tua l l y  can suppply 700 

gpm o r  more, and i t  t rea ts  the drawdown curves o f  the we1 1s only  i n  

a q u a l i t a t i v g  fashion. However, the noted drawdown, o r  p r  

decline, of the  shallow reservo i r  a f t e r  300 hours of tes t ing  was 

only  about 5 fee t  (o r  2 p s i )  , and. Rudisel l  concluded from 

plus. the consistent temperature and composition o f  the wa 
.t 

"it may be conservatively concluded t h a t  the  reservoi 

leas t  more than a reasonable chance o f  providing t h e  required f l ow  

(700 gpm) f o r  the 15 year l i f e  o f  the  (onion drying) plant". 
Lid 

I 
i s e l l ,  1977, p. 21). 
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With respect to  Rudisell's conclusion; Olmsted %and 

,the -Brady'S hydrothermal 

r- on the .basis o 

Historically 

w dry) were about.30 t o  

shows that  most .of the 

n the subsurface as outward f low 

n facility may be about xact 1 y equi valent 

e t o  the shillaw reser- 

i t s  hydrostatic load 
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BLOWOUT OF BRADY ' S  NO. 5 

June 17, 1979 we1 1 Brady . 5 experienced a blow-out during a clean- 

t operation, as a result 

e U.S. Geological Survey (1979), treated a period t o  October 26, 

79, a t  which time the blowout remained uncontrolled. 

1 ,  3, 4 and EE-1 were monitored dur ing  the blow-o 

ed casing. A description of this by 

ced a much more severe drawdown t 

sults of the drawdown measurements are shown i n  Figu 

own was rapid. The water level i n  

entually began t o  rise very slowly as the blowout progres 

asurements are graphed for a period 1. By about September 

h well began t o  level off and 

0, af ter  (83 days) each well had re maximum drawdown of 22 1/2 

t o  35 1/2 feet w i t h  respect t o  the level on July 1. Between September 

20 and October 22 each well recovered fr o u t  1 t o  2 1/2 feet. 

low from No. 5 decreased dur ing  the blow-out. I t  could not be measured 

init ially,  but  on July 1 the column of steam and water rising from the 

11 reached a height o f  about 150 feet. By October 26 there was a 

olumn of h o t  water rising only about 15 feet, and the flow was measured 

as 307 gpm i n  an adjacent drainage channel. 

I t  seem unclear whether the decreasing flow of the blow-out was due t o  

restriction of the well bore by calcite deposits, a decrease i n  pressure 

or temperature and b o i l i n g  i n  the reservoir, or both. The shallow thermal 

reservoir a t  Brady's i s  considered t o  be a t  pressures below hydrostatic, 

and i t  seems t h a t  the blowout was powered by flashing of f l u i d  i n  the 

we1 1 bore. 
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p 3.12 PRODUCTION PERFORMANCE LOG AND 'DRAWDOWN REPORT 

The GFP p l a n t  geothermal system performance log  f o r  the period June 8 t o  

December 17, 1979 shows t h a t  water temperature from Brady's No. 8 a t  

isy 

ab 

, I  
L 

t the plant inlet point main ained a constant temperature of 267°F t o  

cr 270'F. Backpressure a t  t h  well averaged about 150 t o  160 psig during 

I 
I June through September, but thereaf te r  increased t o  about 180 to '190  
I, 

ps ig  by the end the period. The increase appears t o  have been gradual, ... 
L but  the data not been graphically platted t o  confirm this. Day t o  

luctuat ions were as high as  15 psig. Total flow is  estimated a t  
L 

L? 500 gpm, da i ly- records  of this a r e  not available.  . 

I 
'5 Drawdown records 'for Brady's No. 1 ,  3, 4 and EE-1 have been provided by 

GFP for  the period June 23 through October 25, 1979. Th 

the period of the blow-out of Brady's No. 5 on June 17, but  do not provide 

drawdown information for '  periods of normal production. The drawdow 

records are very s imi l a r  t those p l a t t e d  by the U.S. Geolagtcal Survey 

(1979) fo r  the same period, but appear t o  differ i n  de ta i l .  The extent 

of the difference is  unclear; we do n o t  have a goodoquality reproduction 

of the U.S.G.S. data.. aximum drawdown r e l a t i v e  t o  s t a t i c  conditions i n 

1 ch well was 38 t o  4 

The drawdown data sho 

pared w i t h  the sect ion above on the blowout of Bra 

cover much of 
* 

* 

rc 

L 
t. 

** 

z 

b 

* 
slow recovery i n  October. may be cm- 

Y- 

* 

w 26, Brady's No. 5 was flowing about 306 gpm, and No. 8 was being pumped 

a t  400 t o  500 gpm. From the low recovery, i t  seems t h a t  the deep 

source was capable of supply g the shal low reservoi r  a r a t e  not much 
L 

iLJ greater  than about 800 gpm. Whether more rapid  recovery would occur 

under a g rea t e r  drawdown is unknown. 
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Y SECTION 4 

u 
-=L 

& 

* 
rr 

* FEEDSTOCK ANALY S I S 
\ 

0 
Lr 

4.1 i~moouc~io~ AND BASIS t 
. i  

I 

This portion of the study provides an analysis of the regional 

agr icul tural feedstock ava I I ab I I i t y  and economics to support a 

geothermally heated fuelcethanol plant at the Brady's Hot Springs site 

of Geothermal Food Processors, Inc. 

The plant has been sired for 10 

. Y  

i 
ir 

i 
u 

fltion gallon per year production of 

t anhydrous fuel ethanol. 

I The information presented in this study Is ba independent research 
L 

* 

# and a region survey done by Ag West, Inc. 

t 
4 z FEEDSTCC~ REQU I REMENTS 

For the 10MM t, between 109,OO L 
i feedstock are depending on 
* 

corn or bari peratf ng 330 days per year, the dai I y 
$ 
b imput rates for corn barley are as follows: 

* 

L 

i 
L 

* 

' I d  
1 0  L 
I 

+ 
1 
L 4-1 



TABLE 4-1 

lOMMGPY - DAILY OPERAT1 NG BAS I S - 330 DAYSfiEAR 

- CORN BARLEY 

eed s t o c k  33 0 343 

Concentrated Solubles Produced 116 148 

TPD D r  led Spent Gra ins Produced 60 76 

ay Anahydrous Ethanol 30,300 30,300 

TPD = Tons Per (24 hours) Day 

TABLE 4-2 

1OMMGf'Y - ANNUAL OPERATING BASIS 

- CORN BARLEY 

TPY Feedstock 109,000 11 3,000 

TPY Concentrated Solubles Produced 38,142 49,000 

TPY Dried Spent Grains 

Gal /Year Anhydrous Ethano 

TPY = Tons Per Year 

1 9,697 25,000 

I 10,000,000 10,000,000 

t 
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4.3 FEEDST& ONVERS ION 'AND ECONOMIC SE 

The analysis of feedstoc 1 i s  presented i n  

Table 4-3 for corn, wheat, bar ley and potatoes. Highest,conver?sion i s  

obta 1 ned w I t h  wheat and 

potatoes,. 

Included in the l y s i s  of Table 4-3 i s - a  pre l iminary estimate o f  The 

wholesale p r i ce  for fue l -a lcohol  

costs r e f l e c t  the fo l lowing assumptions: 

n; the lowest conversion per i o n  w i th  

' + :  t 

1 . 
2. Ra i l  

Feedstock cost$ a t  poin 

3. Cred i t  t o  processor f o r  sa le  or by-product s t i l l a g e  grains. 

. ̂Manufa 
and Capij-a1 recovery, 

"gasohol"; equlvalent to a 45b gal Ion alcohol production 

60 An a r b i t r a r y  10d/gallon fue l  alcohol processor margin for 

7. Local feedstock pr iced at value to  be compet i t ive w i t h  

5. A federal ent i t lement of 4.5b per blend gal lon o f  10% 

subs 1 dy 

r l s k  p r o f i t  and commodity p r i c e  contingency. 

ex i s t i ng  regional  a l f a l f a  acreage revenues. 

The fo l lowing feedstock ranking shows the  gro 

v i a b i l i t y  based on hese assumptions: 

ings of econm IC 

1 .  Western Nev a barley, F a l l  - Highly  Viable 8 
$ 1 .  I I /ga l  

Viable @ $1.13/gal 
Nevada Spring at, Fa l lon - Highly  

3. * Western Nevada Bar ley, Lovelock H igh ly  Viable 
@ $1.16/gal 



4. Western Nevada at ,  Yerington - Viable 
‘$1.33/gal 

I 5. Western Nevada W Ion - Viable Q 
I ’  ! $ t 34 /99  I 
I 6. Nebraska Corn - Vlable Q $1.36/gal 

1 .  , @ $1.37/gai 

I 8. Idaho Barley - Marginally Viable 8 $1.47/gal 

I 
I 
I 

i 
i zona Barley - Unecmmi 

! 

7. Western Nevada Winter Wheat, Lovelock - Viable 

I 
i 9. Kansas Corn - Marginally Viable 8 $1,49/gal 

10. Western Nevada Cull Potatoes - Marginally I 

Viable Q $1.55/gal 

. .  



FEEDSTOCK BY-PRODUCT FT. d MFG. TOTAL SUBSIDY  NET^ WHSL 
COST $/GAL $/GAL $/GAL 

$/GAL ALCOHOL ALCOHOL ALCOHOL ALCOHOL 

.45 

. 1.13 

. .45 1.16 
#?.I 

83.4 2.18 1 

r- 

. 45 1.33 . .  

4.24 141.32 

3 033 
141.66 

5 

5. Wheat Winter -, 
Nevada Base Prtce 
FOB Fal lon Truck 4.15 

010 * - F r t .  t o  Fernle 
Total FOB Fernfey 4.25 

1.34 

*Approximate Net Wholesale P r i c e  FOB Reno InludIng 10C/Gal markup, 45b/Gal. Fed. Entitlements. 

1 



PRiCE PRlC 

6. -' Corn #2 Feed, 
Nebraska Base Pr ice 
FOB Nebraska Rail  2.79 99.64 91.8 3.14 
F r t .  t o  Fernle 1.06 37.86 
Total FOB Fernyev 

7. -' Wheat W I n fe r  
Nevada Base Pr ice 
FOB Lovelock 
Truck F r t  to 4.15 138.33 92.8 2.16 
Fern I ey .20 6.67 
Total FOB Fernley 4 m  145.00 

8 107.50 83.4 1.90 
.65 ' 27.08 

y 3.23 134.58 
- 

FOB Kansas - Rai I 3.18 113.57 91.8 3.14 
1.11 39.64 F r t .  to 'Fernley 

Total FOB Fernley 4.29 153.21 

Nevada Base. Pr ice 
FOE Winnemucca 

- 
* i  

10. CUI I Potatoes, N .A 

r -  r - r - r-- f -  r -  r -  r - re r-- 

IDY NET WHSL 
$/GAL 

ALCOHOL 

288 1.50 

200.5 1.56 

158.5 1.61 

288.3 1.67 

Truck F r t .  t o  ($1.00 20.00 ' 23.8 3.30%" 78.5 1.47 
per CWT) 15.00 

W O B  Fernley 35-3s 

. 34 

39 

. 34 

. 38 

.22 

.50 045 1.36 

.50 *e45 1.37 

~.50 045 1.47 

. 50 . 45 1.49 

.60 

*Approximate Net Wholesale Pr Ice FOB Reno in1 udlng lOk/Gal markup; 45k/Gal . Fed. Entitlements. 

**Represents cu I I s  a t  20% of t o t a l  yield/acre 

; c  .C . u .I 





AGRICULTURAL ANALYSIS FOR FEEDSTOCK PRODUCTION I N  WESTERN 

cl imate i n  Western Nevada Is characterized as an arid, 

. The Sierra Nevada Mountains to the  west inf luence p 

e area, where the major i t y  of r a i n f a l l  and snowfall occur during 

winter. Nevada c l imate i s  a lso known f o r  i t s  b r i g h t  sunshine, 

yness and purl-by of a i r ,  and an extremely wide d a i l y  temperature 

e. 

c i t i e s  which represent the chosen ag r i cu l tu ra l  areas are Fal lon, 

elock, Winnemucca, and Yerington. I n  summer, days are hot whi le  

t s  are cool (see Figure 4-11. D a i l y  di f ferences between the highest 

lowest temperatures may range up t o  50 degrees o r  more 

low, ranging from 25 percent i n  the summer t o  65 perc 

The dry a i r  and b r i g h t  sunshine produces a h igh e er. 

r a t e  which means t h a t  more I r r i g a t i o n  water must be supplied to 

pensate for t h a t  l o s t  by evaporation. 

a in  a i r  flows inf luence the p rec ip i t a t i on  i n  Western Nevada. The 

Jor one canes from t h e  P a c i f i c  Ocean. As t h i s  P a c i f i c  a i r  r i s e s  over 

the  S ie r ra  Nevada Range i n t o  Nevada, much o f  the moisture i s  tost, 

consequently, on ly  a small amount o f  moisture reaches Nevada. - t h e  other 

ir flow a f fec t i ng  the s ta te  cdmes from the south. This warm, moist  a i r  

t h e  main source o f  summer thunderstorms. Average r a i n f a l l  amounts 

range between f i v e  and ten inches i n  the spec i f i k  c i t i e s  (see Figu 

2). Rain usual ly  f a l l s  ever he year thoug 

a1 i s  low. Snow f a l l s  each nges from 7.4 inches a t  

28 inches a t  Winnemucca. Winter snow pack i n  t h e  mou 

e major source o f  summertime i r r i g a t i o n  water. 
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'L, FIGURE 4-1 
\ AVERAGE MONTHLY TEMPERATURES 
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I 

soils 

rowing season usually begins In mid-May and ends in late September. 

e are the times of the average last spring frost and the first fa1 I 

st, respectively. The growing seasons of the different areas are 

idered relatively short, especially In Yerington which has a growing 

02 days. The short growing season I imits the number of 

Ifa cuttings per year and restricts crop choices to short season 

In the Western Nevada farming area were formed in 

vium or ginat ng from the headlands of the respective river sources. 

irrigated areas which are discuqed in t h i s  study are shown on 

e 4-3. As can be seen, many of the areas are adjacent to rivers 

r necessary for crop irrigation. Hence, the soils in 

e areas were formed on floodplalns, terraces and alluvial fans. 

a soi Is are low in organic matter and inherent ferti I ity. This i s  

similar to the situation in many intensive agricultural areas, where 

lementa4 fertilizers are required for good crop yields. Alkali 

s are a problem in sane cases. Additional water, above normal 

Igation requirements, i s  necessary in order to leach salts through 

soil  profile in these problem areas. 

i 
1 1  textures generally range from sandy loam to clay loam, with some 

clusion of sand and clay. 
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FIGURE 4-2 
AVERAGE MONTHLY PRECIPITATION 
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. I .  . . .. . 
-. 

The areas shown on F lgure 4 t l y  under a g r i c u l t u r a l  use. 

A l f a l f a  Is the  prtmary crop grown i n  these areas. Generally, s o i l  i s  

imit1,ng fac to r  i n  crop production. Crop y i e l  

at  averages, and are o f ten  comparable to C a l i f o r n i a  averages as 

long as water supply i s  adequate and cl imate i s  favorable f o r  good crop 

growth . 
Agr icuf turat  Analysfs by Area 

Four general areas i n  Western Nevada were chosen f o r  po ten t ia l  feedstock 

production. These areas were chosen on the-bas is  of su i tab l  I i t y  for 

production, targe concentrat ion crop I and acreages, and prox fm ify 

to  Brady's Hot  Springs, the s i t e  of the  proposed alcohol p lant.  

The four areas are the Lahontan Basin (Fallon), Mason and Smith Valleys 

(Yerington), Lovelock Val ley, and Winnemucca-Dutch F l a t  area. About 90 

percent of the  i r r i g a t e d  acreage i n  Nevada i s  devoted to  producing 

forage crops, w i th  a l f a l f a  as the  primary in tens ive ly  m ed crop. The 

balance fs devoted t o  a wide va r ie t y  of crops. 

crops are small grains and corn f o r  s i lage  w i th  i so la ted  areas I n  

potatoes, onions, gar l i c ,  melons, and other vegetables. 

The other p r i nc ipa l  

The primary 

reasons fo r  t he  large acreage of a l f a l f a  hay, as suggested by county 

extension agents, are less in tens ive management requirements as compared 

lo annual crops, t h e  local  need f o r  hay for  beef and da i r y  operations, 

and *he high t ranspor tat ion costs o f  gra in  t o  out-of-state markets. 

Often, other crops produce wel l  on these lands, b u t  because o f  the  above 

h e f t  acreages are t imited or oned ekonom i c  and preference reasons , 
nonexistent . 
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g specifics for each of the eas will be discussed in the 

Lahontan Basin 

ltural area is mainly concentrated In a 15 mile rad 

f Fallon, in Churchill unty. Crops comprise appr 

16% of the value of agricultural products sold in the county. 

Currently, the main crop is alfalfa with small grains and silage corn 

making up most of the other crop acreage. The soil tends to be alkaline 

and not well drained and some problem areas'have high groundwater 

levels. 

that dfverts water to the area from the Truckee River. 

Irrigation water comes from the Carson River and from a canal 

of frr igation is flood. 

There are about 36,000 acreas of alfalfa hay grown I 

planting is left for 6 tu 8 years, u y, In rotation with small 

This affords the grower the luxury of eliminating ground 

preparation and planting for 6 to 8 years while the alfalfa crop i s  

grown. There are usually 3 to 4 cuttings a year starting in June and 

lasting until the first fall frost. 

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

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

Yield averages 2.25 tons per acre but 3 to 4 tons are possibte with good 

soil and good management practices. 

2,500 acres. 

fed to I ivestock . 

Average yield 1s 4.1 tons per acre. 

J 

* 

Corn for silage comprise 

Yields are not recorded as the whole plant is c 

- 
bt' 
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Mason, Smith Valleys and Fernley Area 

and Smith Valleys are situated in Lyon County. There are Li . 
t 38,750 irrigated acres In $hese two valleys. Alfalfa i s  grown on 

* 

ximately 32,000 acres, yielding 3-6 tons/ 4 

9 . The rotation sequence is 6 to 8 years of alfalfa, then two years 
an alternative crop, usually small grains. Average annual acreage of 

ter and spring wheat and barley are about 6,750 acres. Yields 

age 2.25 tons per acre and range up to 3 tons. Approximately 1,000 

of onions and garlic are also grown i n  the two valleys. 

soils are slightly alkaline but generally deep. Some areas have a 

rdpan problem which can be solved by deep ripping once prior to 

sive agricultural use. Irrigation water comes from the Walker 

and a few farms supplement It with wells. Flooding is the m 

hod of irrigation. 

ernley, also in Lyon County, has about 5,000 irrigated acres. Alfalfa 

grass for hay comprise 3,500 acreas and small grains are farmed on 

other 1,000 acres. 

Lovelock Val ley 

e concentrated agricultural area around the city of Lovelock, Pershing 
1 

County, i s  approximately 24,000 irrigated acres. The largest area 

acreage is devoted to the production of alfalfa for seed (12,000 acres). 

Alfalfa hay, 10,000 acres, and small grains, 2,000 acres, are the other 

major crops. Water is often 



- 

- A l f a l f a  for seed requi res less water than a l f a l f a  hay, which i s  one 

reason for i t s  larger acreage i n  the area. 

Ytelds of a l f a l f a  hay range from 3 t o  4.5 tons per acre w i th  2 cu t t i ngs  

6- 
% 

+ F  
ds average.ab0u-t 2.25 tons per acre. Y 

P 
I 

3 
.r The local crops a i l  requ i re  i r r i ga t i on ,  ar I I y by t h e  f lood  method. 

G 

water above normal trr iga t lon  requirements i s  necessary t o  maintain 

low level  o f  s a l t s  i n  the  crop r o o t  zone. 

di tches are interspersed .throughout the val ley, t h e i r  funct ion.being t o  

d i v e r t  t h e  s a l t  laden drainage water t o  the  Humboldt sink. 

, I  
w 

Twelve-foot deep dratn ige 

i d  

t 
'u 

L 

6 
A w i s  area, 55,000 acres, i s  devoted t 

ea I s  a lso the major producer of 
.x 

Y 

+ 
.(p 

seed, 6,300 acres. 
i 

U 

* I  
*..I 

* 
used as mal t ing barley. - 

'-. 

W 
A, ' 
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Nstls are the  primary-source o f  water for i r r i g a t i o n .  Flooding i s  

u r ren t l y  the  major method of i r r i g a t i o n  wi th  some of t h e  newer 

loped lands using sp r ink le r  i r r i g a t i o n .  

e nor th  of Winnemucca l i e s  the  Paradise Valley, where a l f a l f a  hay 

d l ivestock are t h e  main ag r i cu l tu ra l  products. North and west of  

adise Val ley l i e s  the  Orovada area, which ra ises  a l f a l f a  grains, . _  

ic, potatoes and mixed crops. Two spec ia l ty  crops are ra ised  near 

da with m in t  occupying 600 acres and d i l l  occupying another 300 

I r r i g a t i o n  

need for i r r i g a t i o n  water I n  t h f s  Western Nevada farming area i s  of 

mafor importance since r a i n f a l l  i s  not  s u f f i c i e n t  for crop productlon. 

I I of the  above areas are near r i v e r s  or underground water sources. 

The source of t h e  water i s  t h e  mel t ing  snow i n  t h e  S ie r ra  Nevada 

Mountains on the west and runof f  i n t o  the  Humboldt River on the  east. 

ears w i th  adequate runof f ,  water i s  impounded i n  several reservo i rs  

a in ta in  an adequate level for summer i r r i g a t l o n .  

A large amount of water i s  usual ly  appl ied t o  crops because of  several 

factors.  These fac to rs  include the low amount of annual r a i n f a l l ,  t h e  

hrd 
* - 
A 

s 

ead use o f  f lood  i r r i g a t i o n  which i s  i n  f l c i e n t  (vs. o ther  i 

l ga t l on  methods), t he  high evaporation rate,  and the necessi ty 
4 

eaching s a l t s  down i n t o  the  soi l  p r o f i l e .  

. 4-18 
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1 -4.5 POTENTIAL FEEDSTOCKS 

The p r  me cand id 
i 

5 
-m 

I 

* 
c. 

1 .  

Barley. Is a strong contender for f l r s t  choice regardin 

productlon. 
-. 

Bartey i s  t o l e r a n t  t o  adverse s o i l  and c l  imat lc 'condi t lons.  - 
It i s  well  adapted to most i r r i g a t e d  soils of t h e  region, lnc lud lhg 

s o i l s  w l th  moderate leve ls  of s a l i n l t y  and a l k a l i  I n  fact ,  bar ley 1 

the  most s a l t  t o l e r a n t  o f  the  cereal crops. A t  30 inches of water per 
T- 

c annum, more water l i e d  t o  bar ley than 

corn. The growing 
L 

ven c ro  
" * -  

r i s  

Wheat shows good potental as a locally-grown feedstock. Wheat has 

J 
t 



tatoes are a v iab le  a l t e rna t i ve  as a feedstock crop. 

r e  alcohol per acre t crops considere 

Potatoes y i e l d  

sis. This i s  mainly h igh  y i e l d  of tubers per acre. 

s alcohol cos I Ion than does alcohol produced 

fran any of t h e  other f e  toes are r r i g a t e d  w i th  25 

inches of water and are well su i ted to  acid c soils. I n  fact ,  

ic condi t ions tend t o  l i m i t  potato scab diseases. Pota-toes a l so  

we1 I i n  I i g h t  soils, s ince the  1 i g h t  soi Is tend t o  promote more 

rm temperatures during t h e  growing season and make harvest ing t h e  

asier. 

bu lk  of  Nevada potatoes are g n i n  the Winnemucca area. Roughly 

75% of t o t a l  production i s  packed for t h e  f resh vegetable market. I n  

years the  other 25%, t he  cu l  Is, have been used t o  make potato 

, b u t  t h e  company t h a t  was making t h e  ch ips has recen t l y  gone o u t  

business. Growers are cu r ren t l y  seeking a l t e r n a t i v e  uses for t h e i r  

CUI Is. 

age condi t ions are c r i t i c a l  for potatoes: both temperature and 

d i t y  must be maintained f a i r l y  constant a f t e r  harvest. Potatoes may 

be stored a t  65OF wi th  the  r e l a t i v e  humidity near ly  85% for several 

weeks a f t &  harvest, b u t  a f t e r  t h i s  two week period, f u r the r  storage 

be a t  36-38OF and 90% r e l a t i v e  humidity or sprout ing and breakdown 

I I begin t o  occur. 

Potatoes requ i re  more processing p r i o r  to  fermentation than do 'the gra in  

ops considered as feedstocks; thus manufacturing cos t  of alcohol is 

gher w i th  potatoes than w i th  the  other po ten t ia l  feedstocks. 



4 

* Corn is a viable choice for local feedstock production. Although little 

grain corn is currently grown in Nevada, there are several thousand 

* acreas of silage corn grown, malnly in the Fallon area. In general, 
u 

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

* 
the average temperature Is from 70-90'F. The Nevada growtng season is 

* *  
Q not this long. Using short season varieties, as would be necessary in 

this situation, yields are generally not as high as with standard corn 

varieties. There also exists the possibility of late spring frost 

damage that can further decrease yield of early plantings. Trials have 

been conducted in Western Nevada with short season grain corn varieties 

U 

* 

V and favorable results have been obtained. 

W Extension Agents feel that short season grain corn could be grown 

their areas and would be accepted by farmers for use in a rotation 

alfalfa i f  the corn price could be made to compete with alfalfa 

economlcs. 

purchased by'the farmers, necessitating a large capital outl'ay. 

Corn i s  not as we1 I adapted to s 

should do well on s o i l s  now planted to silage corn. 

sensitive to minor 

\ 
'c. 

One problem Is that harvest equipment would have to be 
Y 

2 .  

L W  
ne and alkali soils as barley, bu 

Corn i s  very + 
hanges In field fertility levels, requiring careful 

Y fertilization. At an annual irrigation rate of 34 acre-inches of water, 

corn is less demanding an alfalfa and wheat, but more d 
w 

. bar I ey and potatoes. 

Lr 

406 FEEDSTOCK PRICING AND PRODUCTION ECONOMICS 

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



I 

, 

roductfon of a l f a l f a  hay. O f  t he  216,000 i r r i g a t e d  acres i n  the  four 

unty area, about 154,500 acres are devoted to  a l f a l f a  production. ki 
eedstock pr ices used for t h e  economic analysis of Table 4-3 r e f l e c t  a 

I I s u f f i c i e n t l y  high t o  compete w i th  a l f a l f a  revenues. An estimate 
I 

Corn and bar ley  

- 
, 

b 

I 

t h e  competing crop revenues i s  shown i n  Table 4-4. 

i have to  be pr iced a t  $120/ton to compete. 

ley can provfde a crop r o t a t i o n  oppor tun i ty  t o  regional  farms 

1 * 
1 A t  t h i s  pr ice, corn and 
1 
I 

although a l  fa1 f a  ne t  revenue s t i  1 I has the  lead a t  $38.90/acre more than 
I 

y, $24.71/acre more than wheat, $33.50/acre more than potatoes, and 

O/acre more than corn. I t  i s  possible t h a t  a p r i c e  more i n  the  

nge of  $130-140/ton w i  I I have t o  be o f fe red  t o  secure t h e  amount o f  

a 



TABLE 4-4 
.r 

WESTERN NEVADA FEEDSTOCK FARMING ECONOMICS 
c, 

3 

7 - 
c -  

POTATOES WHEAT ’ ALFALFA - BARLEY * CORN * - CROPS 

Expected Yie ld  . 

& - 
W per Acre (tons) 2.18 2 * 5  17.5 2.16 
.) Revenue/Ton $120.00 $120.00 $ 70.00 $13 
Lc 

$297.5 
Total Revenue 
per Acre $261 -60 $300.00 ‘$1,225.00 $287.99 

Production ,.I 

Cost per Acre 

Y 

U 

$165*00 $185.00 $ 948.00 $17 - $1 62 .OO 



TABLE 4-5 

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

, 

POiNT OF ORIGIN 
PR I CE /TON 

SHIPPtNG POINT 
RAIL - TRUCK - F.0.B. 

72 1 

1,079 

ey, Idaho $107.50 -I-- 

n d l e r ,  Arizona 110.80 ---.e- 

nemucca, Nevada 1 1  2.50 134 I 
? 

I 
velock, Nevada 60 

Fa  E I on, Nevada 112.50 30 

c Yet ington', Nevada 112.50 74 



I 

I 

Y 4-7 FEEDSTOCK PRO T I ON ANALYS I WESTERN NEVADA 
~S I ' .  I 

As shown i n  Table 4-6, t h e  t o t a l  ex i s t i ng  acre I.. 

C !  

LJ 

* ' Nevad arm ,750 acres. The ma jo r i t y  of acreage 

i r r i g a t e d  crop production I n  the  four count ies t h a t  make up Western * .  
i L  

w 

& t  i n  t he  area i s  de 
w 

- grains.  and potato 

h a '  

As Table 4-7 shows, i f  a l l  of t h e  reg ional '  
r L 

8 - produce ethanol, about 5.92 m i l  I ion gal Ions would resu l t .  Add1 

creage and" assum s Ion ley  I n  ' th is acrea * 

Y 

- 
1 

? 

'7 
b 

only  15,000 acres 
-1 

LL 

t h e  desired 15 

program would have* Y 

I 
.I 

farms, and She long 
I 

* 
& 

I 

Lc 

 insure^ t h a t  the ir f i r s t  crops -h 

'u 
+,: - 
*r 4-25 



profitable. These positive initial contacts would make it easier 

rea farmers when more acreage is 

ing the 15,000 acres is possible, a b o ~  2.9 MMGPY fuel alcohol 

be developed in about f lve years. 

fall of about 7.1 M G P Y  equiva nt al coho1 wou 1 d have to be made up 

This would 

outside the local region. 

FEEDSTOCK PRODUCTION ANALYSIS 
STATES 

NEVADA STATEWIDE AND NEIGHBORJNG 

a local feedstock rtfal I appears to exist for the 10 MMGPY 

, an analysls of statewid producing capability was 

red. The results of this an s are shown in Tab 

wide'alcohol potential u ing barley an 

tion only i s  equal to 7.3 MMGPY, assum 

two crops could be diverted to al 

statewide alcohol potential assuming all potato acreage and 

nversion of all hay acreage in addition to all barley and wheat 

acreage Is equal to 75.2 F4MGPY. An analysis of feedstock production and 

I pofential was also prepared for the neighboring%states of 

, Nebraska, Idaho, Arizona and Montana. Impo s of feedstock from 

states would most probably be for the crops of barley and corn. 

As can be seen from Table 4-10, total alcohol potential 

2,706.8 MMGPY from the two crops and the five states is far in excess of 

the demands of the 

potential i s  added, 

alcohol p l  

the ' tota I 

ant under consideration. 

i s  2,782.1 MMGPY, which 

4-26 

When Nevada 

means +hat the 





TABLE 4-9 

NEVADA STATEWIDE FEEDSTOCK PRODUCTION 
AND ALCOHOL POTENT I AL, 1 979 

BARLEY WHEAT ALL HAY* POTATOES 

22,000 27,000 465,000 15,000 

- 

1.44 1 m80 1.44 16.5 

31,680 48,600 669,600 247,500 

HOL POTENT I AL 
2.8 4.5 62.1 . 5.9 

EW1DE TOTAL ALCOHOL POTENTIAL - 75.3 MMGPY 

fa l fa  yield converted to Barley 

b 
* 

t 

t 

i 
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TABLE 4-10 c 

NEIGHBORING STATE FEEDSTOCK PRODUCTION AND ALCOHOL POTENTIAL, 
bJ 
i 
! 

C I  * .  AR I ZONA MONTANA TOTAL 

1,040 2,021 

* 
- - ,  

c 43 (1,000 acres) 

(1,000 tuns),. 

TOTAL ACREAGE 
L 

TOTAL TONNAGE 
973 2,271 - .- 

ALCOHOL POTENT I A t  
(MMWY 1 86.4 201.5 

CORN 

TOTAL ACREAE 
(1,000 acres) 1,470 6,900 41 45 5 8,461 

L 

- 
k 

Y 



4 9 . FEEDSTOCK PURCHAS I NG 

armer has a choice of s for h i s  grain. The major 

ions are: local country e l e  nal elevators, roadside * 

mers who buy t o  feed ock, or d i r e c t l y  I 

a 
essors . 

i t e  most g ra in  i s  del ivered a t  the  harvest or s h o r t l y  a f t  

more and more frequent ly addtng storage f a c i l i t i e s  on t h e  farm, 

ng it possible to await  a more favorable market. A p r i nc ipa l  fac to r  

i n  t h l s  development has been t h e  government support program. 

support program consists of acreage I i m i t a t l o n  under which farmers 

who c u r t a i l  corn acreage receive payments and a government loan program 

r whtch farmers who p a r t i c i p a t e  i n  the  acreage l i m i t a t i o n  program 

e l i g i b l e  to place t h e i r  crop under loan, thus guaranteein a 

a i n  p r i c e  for t h e i r  corn whi le  a t  t he  same t ime f inanc ing year ly  

at ions. 

a rves t  or holding the gra in  I n  hopes t h a t  p r ices  w i l l  r i s e  

5 

Farmers having on-farm storage' have t h e  op t ion  of  sel  I Ing 

s i g n i f i c a n t l y  I n  t h e  ensuing t ime pertod. 

Farmers located near a terminal market can t ruck  t h e i r  g ra in  t o  market 

where they s e l l  d i r e c t l y  to terminal e levators  equipped t o  unload the  

trucks. Although these various o u t l e t s  for g ra in  are avai lable,  t he  

great  bu lk  of marketable surplus g ra in  goes t o  t h e  country elevator. 

t 

A 
* 

pica1 country e levator  today has a storage capaci ty ranging from 

100,000 bushels t o  1,000,000 bushels, depending on the  area served. 

This  type of f i r m  obtains g ra ln  from farmers who genera l ly  t ranspor t  it 

Ld the elevator by truck. The ethanol processor can purchase gra in  from 

i 
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k? farmers at the time of delivery,.or by contract made in advance of 

delivery, or by sccepting grain for storage:wi.fh sale *o be consummated 

at a 

ever taklng possession of It. 

The method most widely used i s  outright purchase at the time grain Is 

delivered to the elevator. In order to insure obtaining-a considerable 

volume of grain, elevator operators are arranging more and more.advence 

contracts.with farmers for delivery of grain, often for grain not yet 

++! 

c later date, or by handllng grain for the farmer's account without 
LJ 

< 
1 %  

8 .1 

c f 4 ,  

<& 
iy 

1 
' I -  

harvested. . Conditions stipulated in ,contracts vary under d1fferen.t 

clrcumstances, but usually cover the grade of-grain, the time of 

delivery, and the price. If a farmer believes that graln prices 

move in his favor at a later date and he does not have storage 

may make arrangements with the country 

The country elevator's grain ca be sold locally, forwarded to a 

terminal market, sold to a processing plant or forwarded to an exp 

contract. The time specified may be 5, 1 

instances as much as 120 days. Discounts 

the contract grade may also be provided. 

20 or 30 days, or, in some 

r grain gradlng lower 'than 

Inasmuch as the price is fixed 

4-3 1. 



the tfme the contract is made, the country elevator is relieved of 

risk incident to fluctuations in the price of grafn, the buyer 

ming these risks. 

consigning grain, the country elevator ships t his 

presentative in the market to be sold after its arrival. The country 

tor retains ownership of consigned grain and is liable for any loss 

urrlng while the grain Is in transit - such as adverse prlce changes 
amage to m e  grain. The seller pays all costs of shipping the grain 

he market, not knowing w'hat will be realized on the grain until 

er it has arrived at the market, been inspected, and offered for 

sale. 

re are two types of cash merchants, terminal market merchandisers and 

terminal elevator operators. The difference between the two i s  that, 

al+hough they both take title to the grain, the elevator also operates 

age facilities In the terminal market area. 

Another type of commission merchant Is the broker. Brokers differ from 

other types of merchandisers in that they do not take title to grain. 

They function strictly as agents and are usually paid commission fees by 

seller of grain. After a broker has brought the buyer and seller 

ether and the terms and conditions of the sale ar 

, the brokerage service has been completed. Brokers deal mainly , 

volume movements of grain such 100 hopper-car trains, barges and 

cash merchandiser i s  the major llnk between the country elevator and 

later steps in the marketing process. Since a country elevator must 



'_' 

I 

pay the highest price possible to compete successfully. with other 

elevators for farmers'; grain, the most important serv Ice' performed by 

br 

e the merchandiser is finding the hIghest bidder for country grain. 
6d 

0 
rr Country elevator operators usually use the services of a cash 

I 

shop and com the bids'of the varl Users and/or 

markets for grain, although some co -I 

Ls term ina I e I evators . 
Lr 

Y 

L 

Y 

I 

ntry shippers do sell directly to 

Terminal elevators, as the name imp ies, are ITated in the princi 

grain-marketing centers and may vary In capacity from a few hundred 

thousand bushels to over 30 million bushels. The location of the 

elevator rather than Its sire determines its classiflcation. The 

termfnal elevator opera r buys grain f 

rs. Depending on th 

be received 

sells grain to processors, 

, exporters, and, sometimes, 
i I 

m i l  lers, disti I lers, feed manufa 

elevators in other parts of the country. Th 

shipment by rail, water vessel, or barge, or, on rare  occasions, may 

sell small quantities for truck shipment. 
I 

If incoming grain a 

I minal elevator 

1 , the doors or  traps 
%. 

4: 

II. flows to the processor who is 

t* 

L 

*: 
companies, although some grain is purchased directly from farmers and &J 

r 

9 
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country elevators. The desirability of terminal elevators lies 

nly In their large storage volume and their capabllities for rail 

ome of the larger pr.ocessors in their own buyers in the +e 

h grain commission merchants s to purchase grain frun 

inal elevators, wherever the most advantageous price can be 

ained. Other processors purchase supplies In terminal markets 

, 

gh brokers, while a third group of processors buy solely from 

act!ve. The extent -bo 

ppiies at this time Is I 

ugh a processor may h 

inal elevators or grain merchandlsers and do not have their own 

resenl-atives In the market. 

cessors usually do their heaviest buying at the tlme when crops are 

ing fran the farm into storage. At this time there i s  a wider 

tion of grain fo choose from and the price Is usually more 

which a processor is able to purchase 

mited somewhat by his storage capacity, 

ve the option of renting additional space. 

0 USE OF THE FUTURES MARKET BY PROCESSORS 

There are fufures markets for many commodities, but for corn and wheat 

the major one i s  the Chicago Board of Trade. In a futures market, 

buyers and sellers congregate and agree to buy and sell various amounts 

of corn, for example, at different times in the future. If one buys a 

tures contract, ot takes what is called a long position, one agrees to 

ccept delivery of a specified amount of a certain quality corn on a 

ecified future date. On the other side of the exchange, it Is 

ble to sell a futures contract, or go short. 

4-3 4 



I &  r 

te res t ing  feature o f  t he  futures market 

bi a t  matur i ty  by actual physic 
i 

“ 3 :  commodity t o  a se. Rather, most tures contracts are se t t l ed  by 
i 
d 

c payment o f  the di f ference between the p r i ce  s t ipu lated i n  the  contract  

- ! Lr 

I 

and the spot p r i c e  of the  commodity a t  t he  date of maturity. 

In  buying gra in  and s e l l i n g  commodities, processors do not want to  incur 
L 

td&ions I n  the  gra in  market. Processors can su 

t h i s  d i f f i c u l t y  by hedging In the futures market. Hedging i s  bas1 

the  e l iminat ion of r tsk .  

help t o  el iminate r l s k . t o  the 

L 

An example of  the  way I n  which hedgl 

n t  operators fo I 1 ows . i 
t 
1 
L t, one wants t o  be able t i  budg 

guaranteed ra te  . 
sel I a futures .contra 

.19 

* 
II 

one has hedged 
.I 

agal n s t  poss i b I e pr i ce  increases. 111 

k A l l s t  of gra l  suppl iers i s  included in  t h i s  section f o r  the states of 

Utah, Idaho, zona, Colorado, Kansas and Nebraska. I n  most cases the  

f frms I ls ted are e i ther  lnd lv idu l y  o r  cooperatively owned elevators, 
b4 

.a although names of several gra in  ading f i rms also appear. 

.I 

rl ES AND TRENDS - 
s corn and bar I ey pr I for  the period 1950-1980 and 

ai average year ly corn and 

4 
Y 

estimates o f  corn p r i ce  through 1990. 

bar ley pr ices fo r  the United States were obtained from the U.S. 
r *  

a 
a ,  

. 4-35 h 



Department o f  Agr icu l tura l  for the period from 1950 t o  1979. Current 

y and corn p r i ce  (May 1, 1980) was added to the 1 i s t  and the 

h i s  31-year period was plotted. r n  p r ice  was general ly s l i g h t l y  
w 

lgher than bar ley price, roughly 25d/busheI higher during the period. 

ar regressions were performed on e h of the  two sets o f  data, t h e  

t i ons  being of the form: 

J 

Pr ice  = A + B (time). 

ove form is commonly re fer red to  as a t ime trend, and investigates 

e f f e c t  the passage o f  t ime has on the p r i ce  o f  a commodity. Af ter  

regressions were run, the two parameters of the system, 

ntercept, and B, the slope o f  the re la t ionship were found t o  be: For 

corn: 

P r i ce  - $.98 = .035 T. 

A = $.98 B = .035, and the funct ional  re la t ionsh ip  f o r  corn was: 

This l i n e  t h a t  was f i t  by minimizing the s 

red deviat ions about the  l i n e  t e l l s  one t h a t  the  b 

iod was $.98 and on average one would expect a r ice  increase of 3.56 

p r i ce  i n  +he 

* 

er  year through the period. 

i 

I 

- 

CI, 
1 
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PRICE HISTORY AND PROJECTION FOR CORN 8, BARLEY 

n 
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x 6  
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P 
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1950 - f990 
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1990- 8.0% /Y  R 
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CORN: #.98(+).035T 

CORN AND BARLEY:  
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rley: 

, or a price in year zero of 69b and an average price increase of 

ear could be expected during the period. 

A = S.69 B= .039, and the functional relationship was $.69 + 

bove regression analysis translates to an annual price inflation 

of less than 1 %  per year, while In the economy overal I GNP 

rienced an average annual inflation rate of 4.39, indication a 

rmal price increase rate for these commodities relative to all 

commodities produced in the U.S. during the period. 

970 much larger fluctuations in price appear than prior to 1970 

1974 all time high prices for both commodities were experie 

and bar ley at $2.8l/bushel . At this same time orn at $3.02/bushe 

.S. economy's overa 

r than that for the 

I inflation rate was 7.4%, also significantly 

entire 30 year period. 

bove facts would iead one to believe that commodity price inflation 

be high in the coming years or at least high relative to the 

orical average f 

shown on Figure 

ed on inputs from 

gure. 

4-4 is an estimate of barley price through 1990. 

several reliable U.S. government agencies and from 

era1 University of California economists, price inflation was 

stfmated through 1990. 

Two possible inflation paths were chosen, one low or optimistic at 3.5% 

r year, and one high or somewhat pessimistic, at 8% per year. Both 

iews are well grounded. The first view of 3.5% Is based on the very 

ow price Inflation rate seen In the linear regression analysis of 

4-38 



Lu pr ices -through *he :30 ye& per rod. 
L ,  $3474/bushel .carl:%ek*expectecl by :1990:, I 2 )  u 

+ - The hiqh figure of 8%/year was chosen based on current experience. The 
L 

L U.S. 

period .in 19s histor,y 

current situation w i  I I persist during the coming years. Most economists 

say that it will:;not, :but most do predict high single 'digit .inflation 

through 1990. 

barley,- with prlce in 1990 at $5.72/bushel. -*The actual price ln 1990 

.wi I I' probably fa1 I somewhere between the two 'predictlo 

is now experiencing ,double .digit inflation for the first prolonged .. nd, the major question.fls rhether or. *not +he 
.L 

u 

A high price inflation path of 8% was also predicted for 

CI 

t 

4 

cr 

Freight rates 'for the shipment of grain by 'rai I are based on'.factor 
L* 

I commod ity rate structure appro \ 
Y 

is in a constant state of flux, with changes coming from shippers and 

receivers, in addition to carriers, who propose changes to meet thelr 

cmpet I t ion . 
m 

9 
..r 

I 

u 

Substantial reductions in the costs of grain transportation by rail can 

be made through the use of multiple car rates which result from greater 

use and larger fleets of covered hopper cars. Rates are available from 
I.r 

single car to unit-train with various mu1 

Unit-trains provide faste turn-around ti 

: 
L 

e and greater efficiency in grain movement. Not all firms can take 

advantage of unit-trains, however. To use unit-trains, the rates must 

be available for the commodity in question. *b Also, the shippers and 
s 

-39 k 



recelvers myst have equipment and faci ties with the capacity to load 

ntlre train within a 24-hour period before demurrage charges are 

e best feature of unlt-trains, from e buyer'slpoint of view, 1s that 

Lid 
# ssed. 
b 

i' 

el evators are w I I I I ng to g Ive s i  reab I e d i scoun-h .when se I I .I ng . 
in by the unIt-train. At 100 cars/frain and 95 tons/car, a 

-train shipment would b e  9,5000 tons and could be stored In the 

n capacity grain storage system proposed for the Fernley 

facility pnly if the bins were completely empty. However, due to the ' 

ty stock requirements of the ethanol plant, complete emptying of the 

n system would never be asible. This would require 

than a unit-train. A discounted grain price would still be 

ibfe, b u t  at a lesser discount than the unit-traIn rate. 

hern Pacific estimates the follo 

le and five car traIns to ha 

freight haul ing rates fo 

P 

t 

bv 



c Single U n i t  Five-cat Un l ts  
4fd 
e 

b 

rc 
i $1.355/& No r a t e  aval I ab I e 

e 1  

LI 

Chandler, Arizona t o  

Fernl  ey, Nevada 
Lu 

? 
L 

L. 

\ Single U n i t  , Five-car Uni 

*. - 
1 "  Kansas C i t y ,  Kansas t o  
I 

Fern I ey, Nevada 

! 
6 

I 

*L Fern I ey, Nevada 

The ava I I ab1 I l t y  of covered hopper cars Is a 'problem during peak g 
I- 
C. 

'L.r 

*! 
L 

7 . *  
& 

I '  

w 

a i l  t o  Fernley, Nevada. kb 
4 %  

L 
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Union Pacific serves both Kansas City,- Kansas and Lincoln, Nebraska and 

the shortest route to Fernley, Nevada. Union Pacific would transport 

e grains from the eastern points to Ogden, Utah and connect with 

hern Pacific for shipment to Fernley. Estimated totaJ distance from 

sas to Ferntey Is 1,609 miles versus 1,468 miles from Nebraska to 

lington Northern, Inc. also serves both Kansas Clty, K 

ncoln, Nebraska. However, connections must be made in Denver, 

Colorado with either Union Pacific or Denver d Rio Grande Western 
t 

oads for transportation to Ogden, Utah and final connections made 

Southern Pacffic for transporation to Fernley, Nevada. Mileage for 

ption is estimated to be 1,778 miles from Kansas to Fernley and 

miles from Lincoln, Nebraska to Fernley. 

Fe fs another railroad serving Kansas Ciw, Kansas and would 

> 

connect with Denver & Rio Grande Western Railroad in Pueblo, Colorade. 

D & R G W would then transport the grain to Ogden, Utah for final 

transportation to Fernley via Southern Pacific. This distance would be 

d be routed directly 

miles. However, 

proximately 1,712 miles. 

GraOn sh I pment of bar 1 ey from Chand I er, At i zona wou 

to Fernley by Southern Pacific, a distance of 1,079 

ipping rates, from Chandler ($4.48/cwt) make this an uneconomical 

alternative. 

Barley from Burley, Idaho woul shipped via Union Pacific to Ogden, 

h for connection w i t h  Southern Pacific and forwarding to Fernley. 

tal rail distance Is approximately 721 miles. This option is viable 

current rates were given as $1.36/cwt for single car units. 
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Lr 
ARIZONA GRAIN SUPPLIERS 

L, 
5- By Ci ty :  

9 -  
L 

7 

1 COCH I SE 
* I  

I lu 

? GRAIN CO-OP OF ARIZONA; Dragoon Elevator; 85606; 
L (602 1 384-3675. 

t 
L HARQUAHALA VALLEY 

I FEEDERS GRAIN COMPANY; E. Harqu (602) 332-4223. 
1 
4u 



COLORADO GRAIN SUPPLIERS 

G 
A 

b 

t . 
GRA IN COMPANY; 786 I ndustr i a I Avenue; 81 625; 

(303 1 824-631 0 

GILL INCORPORATED; 1451 Carg I I I Drive; 80221 ; 
(303 1 433-7425 

A I N  COMPANY; 5600 BrIghton Blvd.; P. 0. Box 16045 
(Stockyards Sta.); (303) 244-651 5 

RN COLORADO GRAIN COMPANY; 448 16th Street, Box 908; 
80631 ; (303 1 352-0738 

.b 

ER-SMITH GRAIN COMPANY; 220 N. Baxter Avenue; 80734; 
(303 1 854-2231 

r 

I 

P 

9 

,- 

trr’ 
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IDAHO GRAIN SUPPLIERS ’L 
L4 By C i t y :  
.i. 

P AMER I CAN FALLS 
u 

F k E R S  GRAIN COOPERATIVE; 10 t; 83211; 

POWER COUNTY GRAIN GROWERS; 138 E l e v a t o r  Avenue; 83211; 

(208 1 226-21 10 . ’ 
# i  
u 

(208) 226-2422 1,110,000 8u. Cap. 

r 

BURLEY 
! 
L FEEDERS GRAIN SUPPLY, INC.9 BOX E; 83318; (208) 678-55$6; 

*950,000 Bu. Cap. 

DOWNEY 
cr 

DOWNEY GRAIN GROWERS, INC*, 83234; (208) 897-5207; 269,000 
cu 8u. Cap. 

pl IDAHO FALLS 

\ JACK THOMAS GRAIN & LIVESTOCK COMPANY; Box 836; 83401; 
(208) 523-0746 il 

L 

c - MALAD 

! 

4r 

ONEIDA COUNTY GRAIN GROWERS, INC.; D e p o t  Street; 83252; 
(208 1 766-2261 

w 

Moscow 
LATAH COUNTY GRAIN GROWERS, IN 

% 

; Box 9086, 31 7 W 6th St.; L 
882-7581; 4,200,000 Bu. b p .  

PAUL 

FEEDERS GRAIN SUPPLY, INC.; Box E; Burley, Idaho; 8 

4 - 

L 

zu 

4208) 438-481 5; 350,000 Bu* Cap. 

PRESTON t 
Lr 

FRANKLIN COUNTY GRAIN GROWERS, INC,; 83263; (208) 852-0384 

it 

4 d  
A 

4-4 5 L. 
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KANSAS GRAIN SUPPLIERS 

li By C i t y :  

u ALEKNA 

t. 

- F c  

0 I 

ALEMENA GRA I N  COMPANY; 67622; (91 3 1 669-21 61 
# 

u 

BIRD CITY 

.I McDOUGAL-SAGER GRAIN COMPANY; BOX 246; 67731; 
(91 3 1 734-2731 

Y 

COLBY - 
'L 

i COOPER GRAIN INCORPORATED; BOX 566; 67701 ; (91 3)  462-3327 
Lr 

THOMAS COUNTY GRAIN COMPANY; P o  0. BOX 391; 67701; 
H02-2632 

CI 
I 

t DAMAR - - 
DAMAR GRAIN COMPANY, INC.; 676 

;L 
HUGOTON I 

- PARKER GRAIN COMPANY; Po 0. BOX 906; 67951; (316) 544-2631 ! 

L '  

i MAR I ENTHAL 
cr 

PLAINS GRAIN INC.; P *  0. BOX 35; 67863; (316) 379-3211 

MONUMENT 
t 

*! B E R ~ A N D  ELEVATORS, INCORPORATED; P. 0. BOX 687; 67747; 
(913) OR2-3681 c. I 

*! 
QU I NTER LI 

1 QU I NTER GRA IN INCORPORATED; 67752; 
' W  

& *  

al ANY, INC.; 678 
* ,  

4-4 7 
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NEBRASKA GRAIN SUPPLIERS 

AVER GRAIN COMPANY, INC.; BOX 764; 69301 ; (308) 762-2590 

CENTRAL GRAIN, INC.; P o  0. BOX 507; 68826; (308) 946-2031 

Y ELEVATORS, INC.; Po 0. BOX 1107; 68901; 
(402 1 463-2446 

RENCE GRAIN COMPANY; BOT 186; 68957; (402) 758-3331 

GRAIN, P. 0. BOX 80269; 68501; (402) 432-2704 

i 
I 

f 

* 

Y 





t 

c 

on-Knudsen Coo 

Mr. Johnson: 

llowing a recent v i s i t  w i t h  Robin Grace of Geothermal i 
ors she asked that I a d b s s  you W i t h  our interest  in supplying 

tock for a potential ethanol plant to be located a t  or near 
Hot Springs, Nevada. 

al ent i ty  fanning 13,500 acres of irr igated ground 
ca we are extremely interested in nearby markets w h i c h  
iate extreme freight costs. We gruw 8-10,000 ton 

of grain annually and must move the bulk of it t o  California for more 
favorable markets. 

f 

answer a question of potential acreage i n  the area posed by 
ace records indicate approximately 18,000 acres of small grains 
in H u m b o l d t  County a year ago. This is  down some 2-3,000 acres 
increased acreage of alfalfa. Across the northern counties of 
acreage is available for, I m l d  guess, 40,000 plus acres and 

1. Available water is 
imfting. 2. Power costs have to date generally kept irr igated 

being an economical crop except as a rotation crop. You 
W i l l  find further that  local markets (freight into consuming areas has 
been prohibitive) for grain have not been such to entice growers t o  
ther plant heavy to grain nor t o  provide the cultural practices for 
gher yields. 

t 

50,000 but two factors are limiting: 

I 

Those giving attention do indeed yield up t o  3 ton 

We w i l l  be most supportive of any such local industry and w i l l  ' 

der growing contracts as w e l l  as supplies on the open market for  
wheat and barley. 

' 1  lease advise if we can be of any fur ther  assistance i n  your 

cc: Robin Grace 
WIN NEW&~W&&#&~~~ 

Genera Manager / ~- 
9-50 





Ms. Robin Grace 
Food Processors 
, California 

ference to your letter dated September 16, 1980, pertaining to 
of feed grains to your proposed facflity, it is my opinion 

that Unfon Seed Co. could furnish approxfmate4y 20,000 tons of grain 
initially. This figure could probably be increased as the market becomes 
more firmly established. Storage for the grain could be arranged at 
a $1.50 per ton per month beginning at the end of the normal 
ha 

to the contract price, this would have to be negotiable on a 
yearly basisI but a reasonable figure to use for planning purposes 

he published Los Angeles spot feed price f.0.b. your plant. 
d cover freight and handling charges from the production 
ady Hot Springs and still give the growers a small premium 
crop. 

ope this memorandum is sufficiently informative to be of use in 
nning. Please inform me if I may be of any further assistance. 

hich i s  usually about September 15. 

(Which would insure a long range supply of grain.) 
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SECTION S 

AGRiCULTURAL BY-PRODUCTS MARKETS b.l 
f 

5.1. BY-PRODUCTS FROM ALCOHOL FERMENTATION PROCESS 

one-third of 

the form of s t i l l a g e  ns and d i s t i l l a t  

lem, the d l s t i l  I 

are e i ther  reduced t o  65% moistur 

oducts are t e r  

and spent grains or s t i l l a g e  cake. Bec 

unchanged, through fermentation the f i n a l  spent grains are a high 

protein, economically valuable feed fo r  animals. . 

V I  

a t  a r a t e  of rough1 per an imal . The 

fed to  e i ther  growing animals, +as, In  a da i ry  operatton, or t o  animals 

t h a t  are befng at tened ' tn  a feedlot  type'operation. 

day ffgure, 1.28 tons could be fed per year per animal. 

25,000 tons per ye& s t i l l a g e  grains oufput of the  p lan t  could feed 

15,388 t o  19,351 animals +annually 

The spent grains can be marketed through several d i f f e r  

channe I s , depe ng,on f i na l  product form. 

spent grains a 

markets fo r  the spent grains are local users 0 mainly feed 

I n  sel I ing t h i s  market, t iming i s  c r i t f c a t ,  a 

A t  t h e  7.poun 

The 19,697 t o  

so ld  as apwet & l l  lage cake. In  Nevada the-best 

atlons. 

s t i l l a g e  cake can only  be stored f o r  24-48 hours before being 2 fed. I f  



this market is served, daily deliveries would have to be made to 

li, ustomers. Handling of wet stillage cake i s  more difficult than with 

r of the dry products, further llmfting the market to those firms 

the correct materials handling equipment. 
m 

Decisions by feedlots 
f 

nd dairies as to inclusion of the spent g ins In the feeding ration Is 
c 

ainly on prices. heir concern Is fulfill the animals' feed 

irements using the least expensive feeds. Spent ains will be an 
i 

alternative to other concentrates, for example, corn, barley, oats, 

d meal. The relative price difference between 

determine spent grains' acceptance and 

lity in the local industry. 

e for wet stlllage cake is $25-30 per ton delivered. Several 

edlot operators have been contacted and have indicated lntere 

chasing a product of this qU8l f t y  and In this general pr fce range. 

t 

A much larger gross revenue could be obtained by selling the dried spent 

grains In either bulk or pelletized form. Pelletized alfalfa meal at 

7% protein currently sel I s  for $145 per ton on the West Coast, and the 

spent grains, being a material of similar composition and quality, could 

bring an equal price In pelletized form, while dried spent grains sell 

for $100 per ton. 

f 

Table 5-1 illustrates the reduction in total feedstock costs that can be 

gained by sales of the concentrated solubale and spent grains. 

foodstock costs are reduced significantly. 

feedstock costs are reduced 32% by sales of concentrated solubles and 

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

Ne k 

Using barley as an example, 

- 
I 1 et1 zed spent gra 1 ns and' concentrated so I ub I es . cj 
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L TABLE 5-1 

: b  
' c  

REOUCT I ON IN FEEDSTOCK COST 
5 

BY STILLAGE GRAINS SALES 

L 
t 

T 

U 

'CI 

Feedstock Cost $14,715,000 -$14,690,000 
t 

I 
LI 

Pr Ice/ton - C.S. 
Total Revenue, concentrated ~ 

Y 

1 1 2  

A 
L 

, 
* 

k- 

(rr 

b b  

* 

* .... 
Ir 

bd 

L 
1 
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The dried bulk and dried pelletized spent grains can be sold through 

sales to feedlots and dairies in the tocal area that feed dry feed. 

hone and personal conversations with area Extension Agents and 

L. 
e 

i 

dlot owners indicate a sizable demand for bulk dried spent grains 1 

(see letters of interest enclosed), although the demand was not t 

ified for this Study. Half a dozen large feedlots and 20-30 

dairies are located within economical trucking distance of the plant, 

al I 'of which can be considered potential buyers. 

cond potential marketing channel for the stillage grains is that 

to cattle feeding operations in neighboring states. Table 

eedlot capacities for the major cattle feeding states in 

the region. 

slightly less than 3.6 million animais, demand for the spent grains 

As can be seen, with a six-state feedlot capacity of 

hrough this marketing channel is almost guaranteed. Western Nevada 

Ifa growers currently export a large percentage of their crop to 

hern California dairies and feedlots operations, so as the amount of 

i 

al fa produced in the region fel I because of increased acreages of 

ley and corn, stillage grains would replace a portion of the lost 

alfalfa tonnage. Included in this section are lists of feedlot 

perations that are considered potentia buyers of the dried grains 

output of the plant. 

Table 5-3 presents dairy capacities in Nevada and neighboring states. 

I 



. Y 
. -  

TABLE 5-2 

NG STATES, 1979 

CI 

FEEDLOT CAPACITIES, NEVAOA AND NEIGHBOR 
I 

r 

c - STATE AVERAGE CAPACITIES 



evada dairies, with 15,000 animals, would not be able to consume all 

he spent grains output of the plant, implylng exports to neighboring 

S. As the table shows, animal numbers in the neighboring states 

ar Sn excess of those required to provide demand for the spent 

i d  

- 
+ 

ns. The sfx-state total is 1.33 million animals in dairy - 

A third potential marketing channel for the stillage grains would be 

pment to California seaport cities for) the international export 

et. Penetration of this market would best be accomplished using a 

tized product. 

. Contact has been made with: 
Japan has excellent possibilities as an export 

I )  Mitsui Inc., a Japanese trading company with offices i n  Sari 

Francisco. They have expressed interest in marketing the 

product i n  Japan and have requested a sample of the stillage 

grains for analysis. 

2) Newhall Land and Farming Company, Dixon Drier Division, Dixon, 

California. Newhall currently dehydrates and pelletizes 

stillage grain from the Anheuser43usch brewery in Fairfield, 

Califronla for export to Japan. Initial contact has been made 

(see letter) to determine export interest for the dried spent 

grains feedstuff from this project and Newhall has indicated 

interest. 
L 

e dfstillerls concentrated solubles come out of the process as a 

5040% moisture content liquid feed supplement and are considered to be 

good protein source. Dried, they contain 28% protein, 20% 
rbohydrates, and 52% minerats., u 

s 

5-6 



Products of t h i s  type are currently marketed by several West Coast 

firms, which have indicated 'Interest In marketing the plant's output o f  

38,00049,000 tons per year . Pr Ice for the 'concentrated sol Ub les 

$45/ton F.4.B. the plant si te .  

. -  

Is 



TABLE 5-3 

ES, NEVADA AND NEIGHBORING STATES, 1979 DA IRY CAPAC 

STATE 

AR I ZONA 

CAL I FORN I A 

COLORADO 

I DAH0 

KANSAS 

- 

NEVADA 

TOTAL 

T 

NUMBER OF'COWS MILKED 

78,000 

860,000 

72,000 

140,000 

165,000 

15,000 

1,330,000 
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5.2 CUSTOM FEEDLOT OPERATION 
1 

b, n owned in conjunction with the ethanol plan 

would be another alternative use of spent grain from the plant. The --L 
;I following dlscussion deals with considerations in initiating and 

- i  maintaining a feedlot. 

i A feedlot operation Is a stage 

objective Is to fatten feeder cattle to a quality grade of good or 

beef production in which the main 
w 

! 

Y choice. The operation Is based largely on concentrated feeds as 

‘5 distinguished from rangeland grazing. In the custom feedlot operatio 
I 

L.r 

the customer furnishes cattle to the feedlot and pays a charge per 

of feed consumed, plus veterinary servfces. The feedlot i s  respo 

for feeding the cattle and, normally, for providing the marketing 

service as well. 

cattle being fed in the feedlot. 

lu 
‘ C  

L It is not uncommon for the feedlot owners to also h 

* 
t A feedlot capacity of for the determ i 
*U investment costs and sire is considered f 

I for the Nevada ncies and economies of 
.z 

scale can be reaitzed 
I 

*r reducing per unft costs 

.b Theoretical I y, t 
I 

L. 

head feedlot range 

zuu as 450-500 I 

I 

lengths of time and.h 

* 

5-9 L 



The then current situation at any given time dictates the proportion of 

4 2  different cattle groups in the feedlot, and hence, the total 

I feed requirement. 
* 

feed ratlon consists of a certain amount of dry matter, digestible I 

- 
in, total digestible nutrients, vitamins, and minerals required by 

e of each size group. The total daily feed amount is not as 

tant as supplying the correct amounts of feed nutrient in order to 

fy the diet requirements. Feedlot feed rations are based heavily 

ncentrates which supply a majority of the protein and some of the 

tible nutrients. Spent grain from the ethanol plant is high in 

n content (about 18%) and can be substituted for currently used 

trates. Approximately 4 Ibs. of wet spent grain equals I l b .  of 

concentrate. 

t grain can be fed either wet or dry. The determining factors in 
d 

t grain can be fed either wet or dry. The determining factors in 
d 

choosing will probably be the cost of transportation of wet grain versus 

he cost of drying the grain. The costs of drying equipment and the - 
of special storage and handling equipment for wet grain are other 

factors . 
Peltetizlng the grain Is another alternative feed process. As a 

iminary estimate, 27,000 tons of dry spent grain can be fed at a 
1 

feedlot operating at full capacity. 

- 
la1 investment for a feedlot of this size i s  large. The cost Is 

estl.mated to be $ I  .65 mi I I ion for f ixed cost items such as pens, 

corrals, hay storage facility, scales, feed mill, and others. About 80 

W 

5-1 0 
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acres of land i s  required f o r  the en.fire feedlot. 

breakdown i s  presented i n  tab le  5-4. 

The r i s k  factors  i n  operating a feedlot  i n  Nevada are such t h a f  the 

a l te rna t f ve  of establ ishing a custom feedlot  t o  absorb the by-produ 

output of the  ethanol p lan t  is not under serious consideration. 

A l te rna t ive  markets f o r  the by-produc 

ex is ts  t o  pursue the  custom feedlot  a 

An Investment 

- 



PENS 

TRACTORS 

OFF ICE 

LES 

DMlU 

WATER SYSTEM 

TRUCKS 

SQUEEZE 

SPRAYER 

CONT I NGENCY 

TABLE 5-4 

F I XED 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 

TOTAL 

5-1 2 

15,600 

1 9,500 

13,650 

$1,638,000 
* 
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ARIZONA FEEDLOTS 

bd 

.L 
- 

MARICOPA COUNTY 

v -  

- ,  

-. - 

A TUMELING T RANCHES; Ronald F. Rayner; R t .  I ,  Box 21; Goodyear b 
‘L 

85338; (6021 932-1834, 
i 
i *  DANA CATTLE COMPANY, INC.; 1700 S. Val V i s t a  Drive; Mesa; 85201; 

i HAGGARD FEEDLOT, HAGGARD ENlERPRISES,.INC.; P.O. Box 626; Buckeye 
b 85326; (602) 386-2982. 

(602) 832-1220. h 

HUGHES & GANZ CAllLE COMPANY: B i l l  Sawyer; 5001 E. Washington; 
G P hoen i x; 85034; (602 1 275-547 I . 

RAY KlLLlAN 6, SON RANCHES, INC.; 440 E. F i r s t  Avenue; Mesa; 85204 

PENDERGAST, C.C. b, COMPANY; 6 
(602 ) 937-7608 i 

PRODUCERS LIVESTOCK MARKETING ASSOCIATION; 
Phoenix; 85034; (602) 267-0505. 

5001 E. Washington; 

5-1 3 



CALIFORNIA FEEDLOTS 

FEEDING COMPANY; R t .  I, Box 400; Hwy. 145 & Freeway 5; 
a l  inga, CA; 93210; (209) 884-2435. 

NBERG FEED YARD; 903 W .  Highway 98; Calexico, CA; 92231; 8 M i .  . of Calexlco on Highway 98; 

DT CATTLE COMPANY; P.0. Box 118; Brawley, CA; 92227; 7015 Brandt 
Road; Cal ipat r ia ,  CA; (714) 348-2452. 

OM FEEDERS; 666 Mar 1 lyn  Avenue; Brawley, CA; 1/2 MI . 

(714) 352-8721. 

W. of Forrester; (714) 344-0780. 

LINE FEEDING CORPORATION; P.O1 Box F; Cal ipat r ia ,  CA; 92233; 612 
E. Simpson Roxd; (714) 348-2284. 

R FEED YARD; 3403 Casey Raod; Brswley, CA; 92227; (714) 

IMPERIAL CATTLE COMPAtUY; P.O. Box 218; Imperfal, CA; 92251; 2820 

352-4 I7 I . 
WY. 86; (714) 355-1 138. 

N CATTLE COMPANY; P.O. Box 2130; E l  Centro, CA; 92243; 485 W. 
Heber Road; (7 14 1 352-2996 . 
S CATTLE FEEDERS; 601 E. Main; Imperial, CA; 92251; (714) 

AMMO CATTLE FEEDERS, INC.; dba Meloland C a t t l e  Company; 907 Brockman 

MERTEN LAND 8 CATTLE CO., INC.; 1350 E. Keystone Road; Brawley, CA; 

McCABE CATTLE COMPANY; P.O. Box 1420, E l  Centro, CA; 92243; McCabe 8 

Road; E l  Centro, CA; 92243; (7 14) 352-4531 . 
92227; Plum Canal, Gate 30; (714) 356-4939. 

LaBrucherie Road; (714) 352-4164. 

NEW RIVER CATTLE FEEDERS, INC.; 420 West Kubler Road; 
92231; (714) 357-3235. 

Cal exico, CA; 



i 
IWERIAL COUNTY tCont 'd)  c4 

ORITA LAND & CATTLE COO; P.O. Box 6; Brawley, CA; 92227; 1504 E a s t  

SEELEY CAllLE FEEDERS; P.o. Box 805; Seeley, CA; 92273; 1597 W ,  n 

v Hwy. 78; (714) 344-2944, 
V 

i t  
Hewes Hwy.; (7 14) 352-5 143. 

601 E. Ruther ford  Road; (714) 344-4210. 

*? 
* -  

4 TRIPLE H CATTLE FEEDERS, INC.; P.O. Box 1141; Brawley, CA; 92227; 

1 WESTMORELAND CATTLE COMPANY; 2205 Westmoreland Road; mper ia l ,  CA; 

Lr 

Lr 92251; (7141 352-9251. 



IDAHO FEEDLOTS 

I 
I * 

TSON; West of Rosweii, Idaho  ( i n  O r e g o n ) ;  25,000 h e a d  

PlOT; C a l d w e l l ;  (208) 459-4785; 40,000 h e a d .  

~ 

I 
I 

~ 

, 

I 

RS; Malta; (208) 645-2221: 10,000 h e a d .  

I 

1 .  

C E  FARMS; P a u l ,  Idaho; (208) 532-4144; 15,000 h e a d .  

IMPLOT; N o r l a n d  ( B u r l e y - R u p e r t ) ;  (208) 532-4508; 20,000 h e a d .  

and  View; (208) 834-2231; 40,000 h e a d .  

I 

I 

I 

; Hansen;  10,000 h e a d .  
1 
I 
I 
I 
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KANSAS FEEDLOTS 

(bl BARTON COUNTY 
c 1 

I 
GREAT BEND FEEDING, INC.; R.R. # I ;  B o x  220-A; Great Bend; 67530; . 38,000 h e a d .  

c 

FINNEY COUNTY 

BROOKOVER FEED YARDS, INC.; Box 917; G r  

MASTER FEEDERS I I ,  INC.; B o x  1629; Garden C i t y ;  67846; 50,000 h e a d .  

h e a d .  

FORD COUNTY 

FORD COUNTY FEED YARDS, INC.; 67842; 33,000 head. 



NEVADA FEEDLOTS 6 D A I R Y S  

By Counties: 

.I 

R ALE: 8375 Reno Highway, Fa l l on  89406. 

RCLE D. FEEDS: Car l  F. Dodge 
Box 3 I ,  Fa1 Ion 89406 or 455 Dodge Lane 
(702 1 423-3987 or (702 1 423-2545 

510 Harr  igan Rd., Fa1 Ion *CREAMLAND DAIRY: 
(702) 423-3247 

MIS SUPPLY CENTER: 260 N. Maine, Fa1 Ion 89406 
( 702 1 423-2 I26 

LAHONTAN VALLEY FEED: 1252 Auct ion Rd., F a l l o n  89406 

MATLEY, DAVE: 4155 A I  len Rd., Fa1 Ion 89406 

(702 1 423-2767 

(702) 423-7202 (5,000 head) 
1 

ILLS FARM 6 INDUSTRIAL: 4675 Sheckler Rd., F a l l o n  89406 
( M F l )  (702) 867-3000 (Feed Dealer - 

l i q u i d  supplements) 

NEVADA CATTLE FEEDING COMPANY: Sam Broyles, Kenneth Mebane 
3500 Cushman Rd., F a l l o n  89406 
(702) 423-2757 (10,000 head) 

RED BARN FEED AND SUPPLY: 121 A l l en  Rd., F a l l o n  89406 
(702) 423-5800 

ORENSEN, JOHN DAIRY BARN: 755 W. Cork1 I I Lane, Fa1 Ion  
(702) 423-5832 

VENTURACCI, ED: 445 Venturacci Place, Box 384, F a l l o n  89406 
(702) 423-2473 

HUMBOLT COUNTY 

COCKEYE LAND d LIVESTOCK COMPANY: 

1 

330 E. Minor, Winnemucca 
(702) 623-5574 (3,000 head) * 

MODEL DAIRY: Hanson, Winnemucca 
(702 1 623-5346 



I W W 

I 
L 

WINNEMUCCA FARMS INC.: S.P. Reserve, Winnem 
(702 1 623-2900 L 

J 

LYON COUNTY t 

ir . LARRY MAS IN I : Yer 1 ngton, (702) 463-2904 

0 .  MINISTER RANCH: B.F. 8, R.R. M i n l s t e r  
R t .  I ,  Box 8A, Yerington 89447 
(702) 463-2835 

a 

s 
W PEOPLE’S PACKING COMPANY: Richard N. Fulstone 
- Box JJ, Yerington 89447 

( 702 1 463-234 I 

Ed Snyder, Jim Snyder 
P.O. Box 1022, Yerington 89447 

! 
b 

SNYDER LIVESTOCK COMPANY: 

i (702) 463-2677 
h 



MODEL DAIRY: 500 GouId, Reno 89501 
(702 1 329-3 I9 I 

c 

A CATTLE FEEDING COMPANY: I East I s t ,  Reno 89501 
( 702 1 849-08 I9 

SUPPLEMENT: Edward Br is  (Buyer) 
N. Meridian Rd., Lovelock 89419 
(702) 273-2070 (feed mixing & pe l le t ing  
or feed mixer & Mfgs.) 

FARMS, INC.: 2335 Oickerson Rd., Reno 89501 

DISTRIBUTING COMPANY: 1435 Franklin Ave., Lovelock 

Y FEED & RANCH SUPPLY: 3135 East Lake Blvd., Valley 

(702) 322-7880 

894 I9 (702 1 273-2238 

( 702 1 849-08 I9 

ERS FEED & RANCH SUPPLY 
ERS RANCH 8 GARDEN CENTER: 755 Timber Way, Reno 89501 

(702) 322-8625 
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TH,E NEWHALL LAND AND FARMING COMPANY RO. BOX 217 
P R O C E S S 1  N O  O l V l S  ION Dizon. Califmia 95620 

L 
E 

. r l  
L. 

* September 18, 1980 

l i  

Y 

1 .  

e '  R. C. Johnson 
W. Jefferson Street 

se, Idaho 83701 

r M r .  Johnson: 
y. 

. ,  
e We are presently very act ive i n  the production, handling and marketi 

roducts i n  Northern California. Our company produces and/or markets 
t e l y  350,000 ton/year of by-products and a l f a l f a  to customers throug 

i forn ia  and Japan. As I indicated Johan Wassenaar, 
f dried grains from the 

d be marketed in Northern Californi 

t 
bm 

plant  i n  Fernley 
nary estimates indicate 

t and best use to be i n  the poultry layer rations.  That m a r  
We base this o be large enough to absorb your proposed tonnage. 

dried t o  10% moisture and l le t ized for  handling and storage purposes. 
L 
c Should your p to the point of ementation, w e  would 

very interested i n  discussing some s o r t  of marketing a 
E 

4 
ul 

nsideration . 
I 
h 

, 

h 

L 

4 .  

t. 
Rich Muellek i 

7 
& .. 

1' 
e 

* !  

illu 
'I 5-21 
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PACIFIC MOUSSES COMPANY 
CAPLE ADDRCSS:CANCMOU ONE CALIFORNIA STREET 

SAN FRANCISCO, CALIF. 94111 

(415) 445-1400 

TCLCX No. 34-0896 - 

R E C E I V E D  

Robert C. Johnston 
Morrison & Knudsen 
P.0 Box 7808 
Boise, Idaho 83729 

ank you for your phone call early this week regarding the gasohol 

, ssors of Fernley, Nevada. According to our conversation 

ere is a possibility that this plant would produce 

ct you are working on for the Department of Energy and Geothermal 

and that the proposed plant would be built near Brady's 

200 tons per day of condensed grain distillers solubles. 

is letter is to let you know that Pacific Molasses Company is active 
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 
cqndensed molasses solubles which might be of interest 

developed on 
to you. 

&/mc 
Enclos we 5-22 
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ensed Molasses Solubles, or C.M.S., is the name 
t the evaporated by-products 'from 

otation industries. Durina the manu- & 

, yeast, citric acid, monoso&urn giuw 
mate, pharmaceuticals and other fermentation products, 
the fermentable sugars of molasses are used by micro- 

remaining nonaugar organic matter of 
e inorganic solids are left untouched. The 

osition of C.M.S. is less related to the process that 
has been used than to the initial molasses used.. . the 
greatest differences being whether the input material is beet 

Molasses believes C.M.S. to be a nutritious, 
priced liquid feed ingredient. It is available in 
ock areas and c a ~ ~  be delivered, received and 
ith existing molasses equipment. 

cl. 

f 

v? 

c 

t 

e 

f 
rc 

'f 
, i m  

1 
G 

'k.l 
7 L 

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 mblasses; 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 
When mixed with molasses, up to 50% 
ability problems. C.M.S.' is normally 
60-65% solids range and has excellent 
at that level. 



- * .  ^, - 
Test Resul TABLE 2. 

A research program at Nottingham University has been 
directed towards investigation of the nutritional values 

Condensed Molasses SoIubIes 
Energy Values (65% dry matter) 

al analyses are shown on Table 1. 

E . . . . . . .  
StarchEquivalent . . .  ondensed Molasses Salubtes 

f constituents @ 65% dry matter) 
atter. . . . .  39.5 to 43.5 
. . . . . . .  2.3 6.7 

. . .  .39.5% 

. . . . . . .  4.5 6.7 

bas shown that the energy value of C.M.S. 

nitrogen. 

L 

t 

= 



SECTION 6 

FEEDSTOCK AND RODUCT HANDLING FACILITtES 

6.1. FEEDSTOCK AND BYPRODUCT STORAGE 

Loca l l y  produced feedstocks are seasonal i n  production and must be 

la rge ly  stored at the  p l a n t  s i te .  

storage capaci ty e x i s t s  i n  t h e  area, a large storage complex must b 

provided. Winter weather i n  the  area a lso  w i l l  delay r a i l  shipment 

and from t h e  plant, maklng storage necessary. 

Ra i l  serv ice to the p l a n t  fs v i t a l  i n  order t o  make ava i lab le  low 

corn and bar ley feedstocks from Idaho, Nebraska, and Kansas. 

Fortunately, t he  c i t y  of  Fernley, Nevada has r a i l  connections t o  the  

Northwest and MI dwest . 
t h e  reg ion from Idaho, Kansas and Nebraska. Pre l  iminary invest igat ions 

w i th  Southern P a c i f i c  Rai l road ind ica te  

s id ings  ava i lab le  a t  Fernley and would be w i  I I ing t o  leas 

f a c i l  i t i e s  a t  a nominal cost. 

The ag r i cu t tu ra l  analysis o f  the  area 

s i t u a t i o n  on ly  29% of the  needs of the  p l a n t  can be grown local  ly; 

accord i ng I y, r_a i I 

run, whi le  t h e  local  areal8 production 

t h a t  i n  excess of 90% 

Since l i t t l e  on-farm o r  commercial 

Southern Pac 1 f I and union P a c i f i c  l i nes  s 

supply f luctuat ions,  it 

w i l l  be necessary t o  b u i l d  a g ra in  storage f a c i l i t y  w i th  a capaci ty 
\ 
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large enough to hold 25 days' worth of feedstock, or approximate 

This facility will be built on Southern Pacific land east 

A detai I ed site plan has not been completed. insofar as 

. 
I ey. 

y 9500 

of b? 
the 

1 

location has not yet been defined and agreed upon with Southern 

iffc Railroad. 

t, using (8) 48 feet in diameter grain bins for its main storage 

. 
The facility will be a modern automated grain storage s 

Incoming rail and truck shipments will occur on opposite sides of 

acility, minimizing traffic problems. The system will feature 

losed belt conveyors as the main mode of grain movement. These 

eyors use less horsepower and generate less friction loss than do 

nventional auger systems. They also shatter less product and 

equently generate much less dust than auger systems. 

The Fernfey storage faci I ity wi I I also house storage for up to 20 days' 

of stillage grains. The tanks used will be (IO) 27 foot in 

diameter, 8-ring hopper tanks built on 20-foot superstructures. This 

I be advantageous in that power outage occurrances during loadi 

either pelletized or bulk stillage grains will not affect the 

ravity-feeding tanks which can continue to fill either trucks or 

railcars. 

for bulk spent grains and 50% wi I I be devoted to the storage of 

pelletized material. The facility will be complete with railcar and 0 

Fifty percent of the capacity of the stillage storage will be 

ck scales for incoming and outgoing material. 

Stillage grains leaving the ethanol plant will first be dried to 10% 

moisture and either stored in bulk, or pelletized using a 16.8 ton per 

ur Cal ifornia pel let mil I, after which they wi I I proceed to a 40-hour 

olng storage that will consist of ( 3 )  15 feet in diameter hopper L i  
. 

6 -2 



i 
b 

t a n k s  .buI It on I tures. These t a n k s  w i  I 1 :feature- 

6.2 LOCAL TRUCK HAULING L 

From the Fernley storage 

plant .  Spent grains wil 

I 
1 
I 
L- 



- ,* - 
I 

, 

i ve rs  work 240 days dur ing the year whereas the  p l a n t  operates 330 
* -  

annually. Comparable r a t e  estimates received from cont rac t  g ra in  LJ 
r s  are $O.OI/lb. for haul ing and $0.006/lb. for backhaul ing. f 

he costs of purchasing t rucks and contrac au l ing  are s imi la r ,  as t h e  

e analysis would indicate, purchase would be more des i rab le because of 

greater measure of cont ro l  obtained thereby. 

- - 

6 

* 

1 

4 

b# 
* 
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TABLE 6-1 

STORAGE REQUIREMENTS 

Y 

( IN -TONS 1 

BARLEY CORN - 



-- 
rady's Hot Springs 

, 

O-Hour Feedstock Storage 605 550 

cipated f l a t  storage Ant 

40-Hour S t i l l a g e  Storage 223 I74 

(3)  15-fOOt, 7-ring hopper tanks with 14' super-structures 

(si' 



i 
TABLE 6-2 

k DETA I LED COST EST I MATE, FEEDSTOCK AND BY -PRODUCT STORAGE 

e '  

b Feedstock Storage B Fns 
a 

, c  8 WSL 48'/9 Ring Bins 
L 

8 Power Sweep Unloaders 

'Lr Sti I lage Storage 

r 0 NP 27'/8 Ring Hopper 
c 

L 
Fernley #1 Roof 

Fern ley #2 Roof 

Fernley #3 Roof 
u 

! 

L Fernley #4 Feedstock out 

Fernley #5 Feedstock out 

Fernley #6 Roof 
I c 

c i Fernley #7 Roof 
L 

Fernley #8 Truck Pit 

FERNLEY RAIL SITE 

WT 
Mat'ls of Const. Elec. HP. Tons Price - - - 
Galv. Corrug. Metal 80 

V. Metal I20 

Corrug. Metal & M.S. 20 75 $890,000 
Subtota I $890,000 

Galv. & M.S. 35,000 

20 

15 

Galv. & M.S. 

Galv. & M.S. 

Galv. & M.S. 20 

Galv. & M.S. 20 

Galv. & M.S. 

Galv. & M.S. . 

Galv. & M.S. 

Galv. d, M.S. 15 

Galv. & M.S. 20 

U ernley #9 Railroad Pit 

b 
L 
I 

Fernley # 1 1  Railroad Roof Galv. & M.S. 

5 
c, 

# ( l )  Fernley Main Building 5'Ht. 10,000 Bu./hr. 3 $3 0,000 

#(2)  Fernley Stillage Tanks 115'H-t. 6,000 Bu./hr. 25 25,000 

Subtotal $ 85,oou 

4 
b 

1 00 'tit . 10,000 Bu ./hr 30 30 000 U # ( 1 )  Fernley Main Building 

n 

LCi 
! 
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Bui ld ings  

TABLE 6-2 (Cont'd) 

Mat' 1 s of Const. 

(240'L x 36'W x 50'H1@$4 Central Bui .d ing 

P r i c e  

$346 , 000 

enance Bu i l d ing  (40' x 24' x 12 ' )  8$55 53,000 

- 

2 Scale Houses (15'  x 25' x 12 ' )  @$35 . 14,000 

1 Dust Control (48' x 20' x 1 @$55 53,000 

7 000 
Subtotal 

1 P l a n t  S t i l l a g e  Loadout Shel ter  

Miscel laneous Equipment E lec.HP 

B l n  E l e c t r i c  Panels, Starters,  $ 50,000 
ing, etc. 

2 ea. D i g i t a l  Alarm Systems 

2 ea. B in  Level Control System 

5 Catwalks 8 Towers w/Safety 
Equipment 

2 Leg Towers 

w h i r  ing 
25; 000 

30,000 

2 scales (RR P i t  & Truck) 21 0,000 

1 Truck Hyd. Dump 50 1 75,000 

2 Dust Control Systems 300 305,000 
Subtotal $983,000 

S i t e  Preparation, U t l l i t i e s ,  F i r e  Protect lon,  Etc. $265,000 

TOTAL COST, FERNLEY SITE 
Pr iced F.O.B. Nevada w/Assembly 
and Erect ion Costs 

6-8 
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* 
TABLE 6-2 (Cont'd) 

BRADY PLANT SITE 
1 

Conveyors 

#12 P e l l e t  - P i t  Storage 

#13 Roof - Plant  S t i l l a g e  

Bucket E I evator 

#(41  P lant  Pel l e t  M i  I I 

Miscellaneous 

1 Leg Tower 

WT 
Pr ice  - Mat' I s  of Const. E lec. HP Tons 

Standard 10 

Standard 10 

- 

Subto 

60' H t .  4,000 Bu./hr. 10 
Subtot 

$ 15 000 
Subtotal 

P lant  Bulk or Pel  l e t  S t J  I lage L 



. 

f 



I 

c 

4, 

tr 

4 



L 

n I 

- C A T W h L I  4 \ / 



SECTION 7 

FUEL ALCOHOL MARKET ASSESSMENT 

7.1 ETHANOL PRICE MECHANISM 

In the long run, the market w1lI'no-t pay higher prices for gasoline 

i for alcohol without demand shifting to alcohol. Durlng a 
4c 

ttansitionary 

period when alcohol availability is limited, such a two-t 
I 
I system may not reduce gasoline demand by the amount requi 

market conditions. Such a situation appears to be developing in th 

United States with respect to methanol. Methanol can be economical 'II 

' t  riety of feedstocks rep I acement for gasol in I 
at market prices will below those i n  p ect for gasoline. Howeve 

L methanol faces technical bawlers that st must be overc 

eed distribution facilities need to be made compatible with 

1, which does not mix we1 gasoline. The preponderan 

1 methanol as a r fuel will, t within the ne 

i 
b 

I 

clr 

I-. 

Ethanol, on the other hand, Is readily Introduced Into 

4 market as an additive, a rs the bonus 
L 

octane ra.ting, penniting es to run cooler and cle 
I 

e 
c 

nce and no *ldieseling" when the ignition is turned off. Th 

terial Incompatibilities that would lnhib 

hlcles. Ethanol m 
CI 

< 

L 
* movement of ethanol can be 

gasol ine as long as de avallable supply. 
2 

13 
, 
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L d  
p r i c e  of gasol ine i n  rea l  terms can on ly  be expected t o  r i se .  

ates by various q u a l i f i e d  sourses vary on ly  I n  degree. The most 
- 

i m i s t i c  p red lc t ion  from a consumer v iewpoint  I s  t h a t  it w i l l  r i s e  a t  

r e f i n e r y  gate a t  a r a t e  of 3 l /Z% per year. 
L 

The pesslmists clerfm 

f igures as high as 15%. 

reach approximately $3.00 per ga l lon by 1985 (1980 do l la r ) ,  

A t  t h a t  rate, gasol ine pr ices  a t  t h e  pump would 

aso I i ne b I ender or I ndependent d I str i butar/dea I e r  cu r ren t  I y pays 

d $I  .OO per gal Ion for gasol Ine a t  t he  re f inery .  The preva i l  ing 

r i c e  f o r  ethanol I s  I n  t h e  range of  $1.60 t o  $1.80 a t  p o i n t  of  o r i g in .  

t ranspor ta t lon  included, t h e  West Coast blender has $1.80 t o  $2.00 

a l l o n  invested i n  ethanol before he can begin dispens 

He, therefore, i s  subsidiz ing each ga l lon  of gasohol t o  the  tune of 8 t 

I O  cents per gal lon. The federal  gasohol t a x  exemption reduces t h i s  

er subsidy by 4 cents t o  4 t o  6 cents. 

ass t h i s  cos t  on t o  t h e  motorlsTs have no t  always been successful, 

uding some dealer experiences i n  Ca l i fo rn ia .  In  s ta tes where gasohol 

Attempts by gasohol r e t a l l e r s  

sales and user taxes have been exempted, t h i s  b a r r i e r  i s  c u r r e n t l y  

la rge ly  removed. This  has y e t  t o  happen i n  C a l i f o r n i a  and Nevada. 

However, as the  p r i c e  of gasol ine advances, t h i s  re la t i onsh ip  changes I n  

favor of ethanol. The cur ren t  supply surplus o f  crude o i l  cann 

expected t o  l a s t  I n  the  world market. Any reasonable prognosis 

ha t  there w i  I I be a re tu rn  t o  a supply I imited equi I ibr ium i n  the  

drket. I n  the  I nger term, the  r e s u l t i n g  higher p r  i ce  umbrel I a w i I 1 

br ing  more expensive sources of o i l  on stream from of fshore operations, 

roduct ion of marginal f i e l d s  by secondary recovery, ex t rac t i on  of shale 

nverslon from coal, and so for th .  The general consensus i s  t h a t  

7-2 
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L vi 

I of about SI *80. 

I 1  In 1980 cons r^ 

.-. * 

- 

m a n d s  a 6 to 8 cent 

r market price. alternatlvely, the dealer or blender has the optio 

e product. Unfortunately, 

osts i n  reffnf 

7 

5 

-. 
- <  

lr 

c the acceptance o f  

r prices. I f  one 
1 



'L, LJ 

I 

there  remains about as much o i l  to  be discovered i n  t h e  world as'has been 

found t o  date. However, it i s  a lso known t h a t  t he  new o i l  w i l l  be mor 

c o s t l y  to discover and produce. Hence, the  expectat ion i s  t h a t  the  

underlying cos t  of fu tu re  crude suppl ies w i  I I gradual l y  come i n  

r i c e  s t ruc tu re  a r t i f i c i a l l y  being preserved by the  fo 

* \ x  

2 

low-cost o i l  producers i n  e interim. This has al I '  t 

reasonably s tab le  upward t h r u s t  i n  o i l  prices, upon w 

f ue l s  industry can 

Without subsidy by t h e  gaol ine dealer, and given the  proviso t h a t  

must compete d i r e c t l y  

order l o - b e  acceptable lo the consumer, ethanol cannot theore t ica l  

sold for more than 40 cents over t h e  r e f i n e r y  p r i c e  gasoline. ..In $ 

w i t h  gasohol tax exemptions the  g i f u r e  would be commensurately h i g  

In  today's market t h e  theo re t l ca l  l y  sustainable p r i c e  of ethanol, 

exclusive of s ta te  tax incent ives would, therefore, be i n  the  orde 

$1.40 per gal I on. 

w i t h  the  cur ren t  landed p r i c e  of imported B r a z i l i a n  ethanol . Posted 

domestic ethanol p r ices  have been higher; i n  t h e  range o f  $1.60 t o  $!.BO 

per gallon. This probably comes about because of t h e  s t a t e  subsidies in 

states c lose t o  the  predominant U.S. manufacturers o f  ethanol. 

these s tates are f a r  enough tntand to  sh ie ld  them from cheaper ethano 

1 .  

h t h e  p r i c e  of unleaded, 87 oc 

I n te res t  1 ng I y, t h  i s corresponds reasonab I y c loset y 

. L  

Most o f  

imports . 
By 1983, when the ethanol p lan t  a t  Brady's Hot Spring 

product ion, t h e  average r e f  inery p r i c e  of un I eaded ga 

have r i s e n  to  around $ I ( 1980 dol l a rs )  . The theor 

p r i c e  of ethanol, exclusive of s ta te  gasohol t a x  subsid i  

I 
- 
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unleaded gasoline octane number, as manifested at the gasoline pump 

between 87 and 90 octane gasoline, each L) c 

E 

* .  cents. On such a basis 
L 

a for 6 cents less than 87 octane gasoline. 

gain in ethanol price, which would make the study project quite 

profitable In the 983 timeframe. 

This would amount to a 60 cent 
4 

L 

The basic scenario also neglects the buying preference of the public. In 

*I a venture of the kind described In thfs study, one is inclined to 

over look the fact that gasohol has to be marketed and merchandised I ike 

any other consumer product, before it can command a price differential. & 

w 

e 

"pinging,11 and a disappearance of the car's previous tendency to continue 

running after the key is turned off, After prolonged experience th c 

7 
u 

less frequent muffler replacements. At that point an ardent gasoho 

convert canes into being, which progressively adds to build manentu L 

! 
k b  

T 

b 
r 

b 
4 

Lr 

_1 

Ir 'h, 
e real difference to engine performance or gas mileage. 
i - 



01's advantages are rea l ,  and outweigh i t s  occasional 

p a t i b i l i t i e s  w i th  automob e accessory component mater ia ls,  a pub l i  

fo l lowing w i  II develop, and as the  industry grows, i t s  promotion w i l l  

become more aggressive too. During i t s  ea r l y  growth, gasohol promotion 

most l i k e l y  s t a r t  w i th  independent dealers, seeking t o  gain t h e  

I t s  of assymetry i n  t h e i r  contest  w i th  the  major o i l  companies. 

it i s  accepted, t h e  large companies w i l l  follow. Texaco and Amoco 

have already hedged t h e i r  ethanol bets t o  some degree, and more w i l l  

fotiow as the  industry matures. 

r 

CALIFORNIA GASOHOL MARKET 

l i n e  consumption i n  C a l i f o r n i a  dur ing the  f i r s t  s i x  months of 1980 

averaged around 31 m i l l i o n  ba r re l s  of o i l  equiva lent  i n  gasol ine per day. 

This  amounts t o  about 1 1  b i l l i o n  gal lons of gasol ine per year. The 

thanol output  from the  p l a n t  under study would provide 100 m i l l i o n  

r gal lons of gasohol per year; about 0.9% of the  s ta te 's  requirement. 

Hence, very small market penetrat ion i s  requi red t o  ensure t h i s  venture's 

success. 

Gasohol i s  v i r t u a l l y  unavai lable i n  the  s ta te  on a commercial level .  

Only two o i l  companies i n  the  Fresno area o f f e r  gasohol for  sate t o  t h e  

b l i c  a t  a r a t e  of about 60 m r l l i o n  gal lons per year. The Ca l i fo rn ' ia  
-c 

Energy Commission and t h e  Governor are bas i ca l l y  opposed t o  ethanol 

product ion from ag r i cu l tu ra l  products, and favor the  use of neet metho 

n dedicated vehic le  f leets .  F lee t  t e s t i n g  i s  being conducted by t h e  
% -. - 

Ll 
k of America and other s ta te  agencies. 

4 
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- A  Ca l i f o rn ia  Alcohol Fuels Commission has been formed to  promote the use 

o f  gasohol w i th in  the s ta te  legis lature.  This has resul ted i n  the  

passage by the  l eg i s la t i ve  branch of two important measures, Assembly 

8111 No. 2004, herein reproduced, exempts gasohol for three years from 

the State A i r  Resources Board 'requirements f o r  maximum Reid vapor 

pressure, which would otherwise i n h i b i t  the use of gasohol under hot  

summer conditions. This B i l l  was signed in to  law on June 13, 1980. 

Senate B i l l  No. 1324 would exempt gasohol from state sales and user taxes 

t o  the extent of 5% of t ax  i n  1981, 4% i n  1982, and 3% i n  1983, the  year 

L 

L 

Lr t h a t  the  p lan t  under study would go on stream. T 

reproduced i s  s t i l l  on the Governor's desk. Since it passed wi th  a 

Hanford, and Mart in 
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si tua t ions  are no t  too 

he independent dea 

d i s tan t  

ers, t he  

n the  future, and when t h i s  becomes c lea r  

rush w i  I I be on again t o  f i n d  add i t i ves  

wi th  which to extend t h e i r  suppl ies. I t  happened i n  1979, and it w i  I I 

l i k e l y  happen again. The d i f fe rence i s  t h a t  t h i s  t ime It w i l l  oc 

a higher gasoi lne p r i c e  level r e l a t i v e  t o  t h e  p r i c e  of ethanol, which 

ou ld  make the  t rend to gasohol more permanent. While t h i s  study can 

no access t o  omniscience, t h e  p o l i t i c a l  s i t u a t i o n  i n  t h e  Middle 

East gives l i t t l e  comfort to the  b e l i e f  t h a t  t h i s  w i l l  not  occur before 

1983 when the  p l a n t  w i l l  need a market, 

NEVADA GASOHOL MARKET 

There has been no l e g i s l a t i o n  i n  Nevada to exempt gasohol from s ta te  

l i n e  taxes. I t  would be most he lp fu l  to the  proposed p r o j e c t  i f  such 

a measure were adopted, and t h i s  p o s s i b i l i t y  w i l l  be pursued on a 

p o l f t i c a l  level .  The a v a i l a b i l i t y  of adequate l i q u i d  motor fue l  suppl ies 

i n  Nevada i s  c r i t i c a l  t o  the t o u r i s t  indust ry  which accounts f o r  35% o f  

t h e  s ta te 's  revenues. 

? 

I n  recogni t ion of t h i s  fact, t he  s t a t e  l e g i s l a t u r e  

p r ia ted  $10 m i l  I ion i n  standby funds i n  1979 t o  create emergency 

The presence of a 10 m i l l i o n  ga l lon  annual gasol ine reserve supplies. 

source of alcohol fuel  i n  the  s ta te  w i  1 I have the same impact i n  any 

given year on s ta te  motor fue l  suppl ies as t h i s  emergency reserve r 

Is, therefore, some p o l i t i c a l  s ign i f i cance t o  the  const ruct ion o f  

p l a n t  i n  the  s ta te  of Nevada; a f a c t  t h a t  should provide natura l  

for the p ro jec t  from the  s ta te  government. 

$ 

r r e n t l y  uses close t o  500 m i l l i o n  gal lons o f  gasol ine pe 3 

d consumption i s  growing a t  an annual r a t e  of 10%. A 20% gasohol u 
t 
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Unleaded 84 octane gasol ine a t  wholesale, 9/10 ga l lons  $ .96 
Federal excise tax  -0- 
Nevada s ta te  t a x  .06 
Sta t ion  mar k-up . I O  

.18 
$ 7 3  

Ethanol , I / ID th  gal Ion 

es t o  a $I .80/gal Ion p r i c e  for ethanol, whi ep t  for t h e  

r a l  tax  exemption, i s  en e l y  dependent upont he p r i c e  d i f f e r e n t i a l  

between h i g her a lower octane unleaded gasol ine feedstocks. 

octane r a t i n g  spread i s  determined by the  degree to  which the  

dd l t ions  of 10% ethanol improves t h e  octane number of  a s p e c i f i c  blend 

of gasoline. The p r i c e  d i f f e r e n t i a l  between higher and lower oc 

feedstocks, depends bas i ca l l y  on the  higher r e f i n e r y  costs requi red t o  

achleve the higher octane number. This  i s  inf luenced by t h  

crude oil being suppl led to t h e  ref fnery,  and the  pr ices  de 

inery. I n  general, it is  more expensive t o  generate h igh octane 

gasol ine f rac t ions  from heavy crude than from l i g h t  crude. 

shortages on the world market, t h e  tendency i n  most r e f i n i n g  centers i s  

d heavier blends o f  crude feedstocks, which should increase t h e  

commercial value of ethanol as an octane enhancing add i t i ve  s 

due t o  supply 

fu r the r  . 
The C a l i f o r n i a  r e f i n e r i e s  which a lso supply nevada, are geared to l i g h t  

Indonesian crude, and the  t rend r d  heavier feedstocks w i l l  r equ i re  

very substant ia l  investments i n  hydrocracking f a c i l i t i e s  t o  continue to  

produce an adequate propor t lon o f  h igh octane gasoline. The a v a i l a b i l i t y  

of ethanol could be used to  good adv ntage t o  m i t i ga te  some o f  the  cost  

impacts o f  t h i s  inev i tab le  development. 



b 

Government 

Region 7 I s  requi red B-OLA600-80-13-0007 t o  purchase a I t i t l e  over 4 

m i l l i o n  gal lons of "h gasohol i n  FY 198 This i s  t o  be distrf 

t o  +he s tates i n  reg ion 7 i n  the fo l lowing proport ions: 

Ca l i  f o r n i a  84.4% 3.3936 m i l l i o n  gal lons 
10.2% .4088 m i  I I ion gal Ions 
3.3% .I33 m i l l i o n  gal lons 

Nevada 2. I %  -085 m i  I I ion gal Ions 

D i s t r i b u t i o n  between Federal government services w i l l  be as follows: 

. U.S. A i r  Force 38.5% 1.5384 m i l l i o n  gal lons 
U.S. navy 36.9% 1.475 m i l l i o n  gal lons 
FCA 24 . 6% -987 m i l l i o n  gal lons 

Unleaded gasol ine "hard" requirements i n  the  same year w i l l  be 25.96 

m i l l i o n  gal lons d i s t r i b u t e d  as follows: 

FCA 48.5% 12.573 m i l l i o n  ga l lons  
U.S. Army 25.4% 6.601 m i l  I ion gal Ions 
U.S. navy 20.4% 5.285 m i l l i o n  gal lons 
U.S. A i r  Force 5.2% 1.359 mi I I ion gal Ions 
DO0 a 5 9  -144 m i  I I ion gal  Ions 

The Federal government has a ver large presence i n  Nevada r e l a t i v  

i t s  population, and it must be viewed as an I m  

\ 

p a r t i c u l a r l y  be the  ca 

CONCLUSIONS: 

t i n  t e  reg ion lags behind 

many s tates i n  which gasohol use has grown dramat ical ly.  
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3. It is most likely that state tax incentives for the promotion of 

asohol sales will occur in some measure, at least in California. 

here are strong political reasons for the State of Nevada to 

encourage the development of the proposed plant. 

The military presence in Nevada represents a considerable market for 

Price competition between gasohol and regular unleaded gaso 

ethanol competition from low-cost producers such as Brazil, 

ine, and 

wi l l  make 

on it difficult initially to achieve the average $1.90 per gal 

ethanol price upon which the plant's pro forma is based. 
1 

However, as gasoline prices rise relative to the cost of ethanol, the 

price for ethanol will improve significantly. 

Even, in the marginal gasohol market situation in California for the 

present, commitments can be obtained for the purchase of the total 

plant output, at prices that would break even with production costs. 

By the t me that the plant could be brought on streamin early 1983, 

i 

9. 

the gas0 

prof i tab 

ine price umbrella should be high enough to permit 

e ethanol sales. 

. The long-term market outlook 
appears to be highly favorab 

for ethano 

e. 

in the region of the plant 
P 

. 
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SEC 2 Two years after the effective date of this act, the 
Legislativednalyst 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 

ate preservation of the public peace, health, or safety within 
ning of Article IV of tho 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 rcent In order that .  this .be 

SEC. 3. This act is an urgency 

( 
encouraged at the earliest possib p" e time, it is ne 

I 

* * , -  
The people of the State of 

SECTION 1. Section 4 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 Materiais test D 323-58, or by an appropriate test 
determined by the state board, for gasdine 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 

determines necessary in order to carry out the purposes of this 
division. ' ' 

Notwithsta ny other law or regulation, for the three-year 
period commencingwittl the effective date of the act amending this 
section at tke 1979-80 Rigular Session of the Legislature, any blend 
of gasoline of at least 10 ercent ethyl aicohol~shall be considered a 
legal fuel in California ir the gasoline used in the blend meets the 
standard of nine pounds per square. inch Reid vapcir pressure. 

. 

. 

those periods of time and only in those areas which the state boar dg 
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the f 
exemption. 

use taxes in conformity with state sales and use taxes. 
Exemptions from state sales and use taxes enacted by the 
Legislature are automatically incorporated into the local 
taxes. 

Section 2230 of the Revenue and Taxation Code provides 

Counties and cities 

N ~ ,  1324 

’ 

Introduced by Senator Campbell 
(Pr.nc@d coauthor: Assemblyman Boatumght) 

(Coauthors: Assem blymen Filante and Stkling) 
--- 

January 15, 1980 

that the state will reimburse counties and cities for ievenue 
losses caused by the enactment of sales and use tax 
exemptions. 

This bill would appropriate $1,0oO,OOO 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: 1/3. Appropriation: yes. Fiscal commit tee: yes. 
State-mandated local program: yes. 

. The people of the State of Ghlifornia do enact as fol/orvs: 
Taxation Code, relating to taxation, and making an . ;  
appro n therefor, to take effect immediately, tax levy. 1 SE(=TION 1. Section 6357.5 is added to the Revenue 

2 and Taxation Code, to read: 
LEGISLATIVE COUNSEL’S DIGEST 3 6357.5. (a) There are exempted from the taxes 

4 imposed by this part the gross receipts from the sale of 
5 and storage, use, or ot nsumption in this state of 
6 gasohol. 
7 , (b) Thisexemption not appIy to that amount of ( 
8 gross receipts in excess of the amount of gross receipts, 

t to sales or use tax, that would resdt in a sales or 

ol sold on and 

v 
-a 1 An act to add and ea1 Section 6357.5 to the Revenue and 

SB 1324, as amended, Campbell. Sales and use taxes: 
gasohol. 

Existing California Sales and Use Tax Law imposes a sales 
or use tax on the sale or use of tangible personal propkrty in 

s such sale or use is exempted from such tax. 
of gasohol or methanol is not exempted from 

sales or use taxes. 
This bill would provl’de a Iiiniled exemption from 

or use 

es Iost as a resutt of this 
Energy and Resources 
creatd, fioxn tidelands 

tions pursuant to Section 

This bill would require the Legislative Analyst to report to 

. 9 

and use taxes, until January 1,1984, on the 
sohol, as defined, under specified circumsta 
e bill would transfer the 

to the General Fund 
4 if created, andifthat 

revenues prior to 
HI7 of the Public Resources Code. 

* 
9530 3 
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agricultural commodities, renewable resources, or :coal. 

alcohol in gasohol shall be rendered unsuitable for human 

5 
6 
7 

(3) Commencing on and after January 1, 1981, the 

I .  

SEC. 5. If Section 4 of this act does not become 
operative, the sums which would otherull‘se be required 
to be transferred pursuant to Section 4 shall be 
transferred from revenues received by the State Lands 
Gbrnmiksion and allocated under the nrovisions of 

l 

3 
4 
5 
6 
7 
8 consumptcon at the time of its manufacture or 8 section 6217 of the Rublie Resource; Code; this 

9 appropnWion to be payable immediately pnir ,to 
10 (4) Gasohol shall be dyed a color that is different from 10 allocations made for the 1980-81 fiscal year pursuant to 
11 the color of other gasolines. The State Board of 11 subdivikion (e) (the Capital Outlay Fund for Public 
12 Equalization shall designate the color of gasohol. 12 Higher Education) of Skction 6217, and after allocations 
13 SEC. 2. The Legislature declares that in order to 13 made for the 1980-81 fiscal year pursuant to subdivisions 
14 promote the use of a renewable energy source in 14 (a) to (d), inclusive, of Section @I7 
15 California, it is in the public interest to encourage the 15 Resources Code. 
16 participation ‘of the pri sector in the development of 16 SEC: 6 The revenues lost for the second and 
17 a production an distribution system for 17 subsequent years h which this act is in effect shall be 

*r) 18 agriculture-related a1 fuels. The development of 18 transferred to the General findpursuant to the Budget 
L 19 alcohol fuels will reduce American dependence upon 19 Act on or before May 15, lPB,  and on or before each May 

20 foreign sources of energy; provide a clean, efficient and 20 I5 thereafter. 

22 significantly to California’s motor vehicle pollution 22 SEC Z Section 1 shall remain in effect only until 
23 reduction goals; aid California farmers in providing 23 January 1,1984, and as of such date is repealed, unless a 
!&I incentive to produce alternate cash crops and to use 24 later enacted statute, which is chaptered before 
25 farmlands more efficiently; and encourage public 25 December 31,1983, deletes or extends such date. 
26 participation in energy conservation, motor vehicle fuel 26 SEX%# 
27 economy, and pollution control. 27 SEC 8. The Legislative Analyst shall report to the ( 
28 On or bgfore May 10,1981, and on or before 28 Legislature on January 1,1984, on the economic impact 
29 each May IOthereafter, the Franchise Tax Board shall 29 of the sales and use tax exemption for gasohol. 
30 transmit to the ContrafIer an estimate of the annual 30 SEG& 
31 revenues tvhich. SEC 51 The sum of one million dollars ($l,OOO,OOO) is 

reby appropriated to the Controller from the General 
nd to make the payments to counties and cities 

ired by.Section 2230 of the Revenue and Taxation 
to reimburse them for revenue losses caused by 
n 1 of this act in the initial fiscal year in which this 

s effective. The appropriation made by this section 
38 shall be allocated in the manner specified in Section 2230. 

40 SEC IO. This act pyovides.for a tax levy within the 

9 immediately thereafter. 1 ’  . 

( 

m 

21 renewable energy source that will contribute 21 SEGa 

SEC 3, 

’ 
37 revenues which rvil be lost 
38 of this act. 
39 This section s h d  become operative on& if Assembly 39 H3G & 
40 Bill No. 2973 of the 197WO Reg.lalar Session of the 

I- 
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1 meaning of Article IV of the Constitution and shall go into 
2 immediate effect. However, the provisions of this act 
3 shall become operative on the first day of the first 

$ 4  calendar quarter commencing more than 90 days after 
5 the effective date of this act. 



__ - -  - 
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R E F I N E R S  M A R K E T E R S  * P E T R O L E U M  P R O D U C T S  

WEST THIRD STREET, HANFORD. CALIFORNIA 93230 
AREA CObE (209) PHONE 582-0241 

September 19, 1980 

Geothermal Food Processors 
P, 0. Box 768 
Fernley, Nevada 89408 

Attention Mr. Wasseua 

Yours very truly, 
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SECTION 8 "- 

o Ethanol reve 

In these calculations 
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FLOW ANALYSIS - ESCALATION COSTS 
UEL ~ A l o o L  PLAMf - BARLEY BASED 
E I N  loo0 U.S. DOLLARS) 

Interest: Gov' t. 

Allowable Depreciat 
Tax - 46% 

Ethanol Prlce/Gal. FOB Plant 
By-Products Price/Ton FOB Plant: 

Feedstock CostITon FOB Plant 

SALES 
Ethanol Revenue 
By-products Revenue: 

D i s t l l l e r s  Concentrated Solubles 
D i s t i l l e r s  Dried Grain 1.40 €48.4 

D l s t l l l e r s  Concentrated Solubles 

D i s t l l l e r s  Dried Graln/25.000 Tons 
/49,000 Tons 

$.045/gal. DOE Entitlement ? 
TOTAL SALES REVENUE w 

290 290 
TOTAL COST OF SALES 

Net P r o f i t  (Loss) ! 

Working Capltal loan - Renewal I 
Worklng Capital loan - Retirement 
Plant Debt P r indpa l  - Retirement 
Plant Net Cash Flow 
(Sales - Cost of Sales - Taxes - 
Debt Retirement) ' 



I 

kid L 

t en  year debt ret irement schedule s t i l l  provides f o r  equity cap i ta l  

periods o f  between 4 and 6 1/2 years. The most probable expectation 

od. This should be a t t r a c t i v e  eem t o  be a 5 year equi ty doubling p 

nvestors by normal standards, especial ly i f  advantage can be taken o f  

n t  tax credf ts  a l a b l e  f o r  a l te rna t ive  fue l  and geothermal 

i nst a1 1 a t  i ons . 
The enterpr ise has the fu r ther  advantage o f  spinning o f f  cash. This 

comes about because o f  an assumed ten-year depreciat ion schedule. Even 

i n  scenario C, the high feedstock-low gasohol case, the  p lant  produces 

flows i n  the order o f  6% on revenues. 

After- tax returns (p ro f i t s )  on sales r i se ' f rom i n i t i a l  leve ls  i n  the area 

o f  2.5% t o  12% a t  the end o f  the  ten-year debt ret irement cycle,' as debt 

servSce costs decline. Return on equity, assuming a l l  earnings are 

retained, would be f a i r l y  steady a t  208. 

ary, t he  re la t ionship between gasohol and feedgrain pr ices i s  most 

important t o  the economic performance o f  the proposed plant. However, 

the analysis shows tha t  i t  would remain v iab le under a remarkably wide 

range o f  p r i ce  var ia t ions on the  input and output s ide o f  the  plant. 
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