














Recirculating Culture Systems

Fea Ewald. Inc. can design ana manufaciure recircuianng culture sys-
lems to fit your aquacuiture operauon. These sysiems can be designed
far nrooafish scawning, 'arval reanng, nign censity growaut for finger-
ings ana ‘oo fisn, ‘ive Noiding sysiems ara mare. Many scecies of fisn,
snnmo ang otner snelfisn are ceing useg n Red Ewald Recircutanng
Sysiems.

These systems can be cesigned around raceways, panel tanks, smaii
trcugns, round tanks and cone ocrtom tanks and are ysed N conunction
with Red Ewaid’s efficient Vertical Screen Filter System {patent pend-
ing). Complete aerauon and circutation capabilities can be Duiit into sys-

tem design,
Filters

Vertical Screen Fiiter System (patent penqing)

™
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US PATENT. 480

Cane torom anks ara excelient for the reanng of saftwater and
fresnwater snnmo. They are also commonty used to hatch red drum
ana cther fisn 2ggs ana in larval reanng. 3nne shnmp are hatchea
N cone Jocom lans<s. These 'anks have a smooth moided, get
coated intenor. Moiced s.zes are availaple from 12 to 300 gallons
&nd managrel wound 31zes are avalabie &' to 12' in diameter with
saveral cone angies arc marny sicewall ceoths. These larger sizes
are very comman 1 CSIMmerc:al ShAmp ogeraucns as larval reanng
'anks. All zone benom tanxs are availlaoie with legs or a fipergiass
s«irt, a remnfgreed o lip, and with 3 vanety of Slumping oplons.

Fed Ewald, inc. manufactures a line of fiters for your aquacul-

ture gperation. These include the Vertical Screen Filter System

{patent pending) and fiberglass plates far undergravet fiters. In
acdition, Red Ewaid, In¢. can custom manufacture flters ana
tanxs ta custamer specifications.,

{2 The Vertical Screen Filter System (patent gencing) is a2 com-

olete fiitratcn system utlizing a high censity polyesier screen that
traps sediments ang trash and provides maximum amounts of
$urface area for tacterial growth and biglegical removal cf ammo-
ma, nitrites ang other dissolved organics. By utlizing these
screens in the vartical posiion, the entire water column is filtereg
with @ miimum amount of floor space. Tne water passes honzon-
tally through the screens. Aeraton increases the efficiency of the
filter many times. The screens are sasily removed and sorayed off
with a hase if clogged. ang all the screens nave gverfiow Cypass in
case of clogging. a

Aed Ewald naow produces a series of filter plates f3r sang-
gravel type filters. Thess filter plates can be adapted to ail qur
round and rectanguiar cuiture tanks to fit most any filtraucn
need. Used in compination with '/« x s gravel, these filters gro-
vide for very efficient fiitration of ammonia and other cissoiveg
suostances. Vanous plumaing cpticns are available including
bacx flush hookups for cleaning of the filter anc aurtifts fer
increased filter afficiency.

Fish Rearing Troughs

Pectanguiar fibergiass troughs are availaole in Many sizes
ranging from 6~ 10 36 deep, 12" 10 60° wide and 48" 10 218" long.
Thase roughs are faoncated on a waxed mold giving the :ntencr a
smooth mirror finish. A top lip for extra strength and curacility 1
standard on ail tanks. A sulfener no is standarad on larger lanks o
pravent bowing in the sidewalls.

These lrougns serve many needs in the culture Dusiness.
These needs include uses in fisn fry growout and as noicing tanks
in the crab and logster industry.

Fish reanng troughs are very goouiar due o their hign versatil
ity, many avaiiadle sizes. and 4 vanety of piumoing conons. They

- are sconomically pnced and are nested for a tremenccus freignt

savings.
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| PORTABLE MODULAR FISH HATCHERY SYSTEMS
(U.S. PATENT # 4,728.220)

Rea £wald, inc. manufactures a series of portadle modular fish
hatchery ang lab systems. Utilizing insuiated traier vans. (Nese traver
systams are aasily moveg from ong Iccation 19 another. In the event of
aoncrmailly nigh tices ana storms, the traders can ce moved o nign
ground ang safety unnl the aanger is past.

These Modular Systems can de designed 10 ‘acilitate oroocfish
spawning, Natching and raanng of larval fish ana fingerdings. and live
feed reanng {algae, rotifers, bnne snrimp, nematodes). As a mobile wet
lab, these modular systems can he used as an on-site laboratory for
field studies and research. System designs can include recircuiatng or
flow-througn capaciiities, heating and cooling capabilities, aeratian,
lighting and mare. Units are currenty being used with Filapa, red crum,
rotifars and aigae, and as a mobile wet iao.

FRY-FINGERLING-BRINE SHRIMP TRAILER MOBILE WET LAB

—————

The mcduie is equioped with a
senes of cuiture tanks for 3gg
incupation ang hatcning, fry
reanng and fingsriing culture
with size and shape of the 'anxs
depending ucon the type of fisn
teing cuitured. This traler can
also be equipped with cone tot-
tom tanks ‘or bnne shnmp cul-
ture. An air blower and heater-aw
conaiticner are standard.

BROCDFISH TRAILER

The traller includes two large
indepandent tanks for broodfish
with filter tanks through which
the water is recirculated. An arr
bicwer orovides air for aeration
and water circulaton along with
heating and cooling equioment
for environmental contral. Light-
ing is nme clock controlled.

This trarler opuon proviges lanks and systems for researcn ang
expanmental studies. Eaquipped with tanks. aeration. lignting,
heaung and csofing equipment, a caomciete wark area can se sat
up at remote sites or can have a permanent home basa. These
trailers ara designed and buiit to customer soeciiications. All that
is needed at 2ach jopsite is water and siectricity. At remote sites.
the trailer can be powered with a portadie generator. One current
trailer has been useq in research work on sea urGnins, craos.
QClooi, soiny lopstar and more.

ALGAE-ROTIFER TRAILER

This mogule has a senes of tanks for the culture of zigae.
roufars. or other live fcod organisms used in fisn cuiture. An arr
Dlower provides aeration and a compinaton neater-air conai-
lioner grovides temperature contral. Hign intensity lignt Danks

pravide lignt for atgae cuiture. )
n CALL TOLL FREE AULK F@TE_
REIJ EWALD. ING. caLTOLTEE

= P e e S - U.S. 1-800-531-3606 PAID
- i Texas 1-800-242-3524 Karnes City, TX 731180519
Telex TLX-767635 Sermit Na. 18

P.Q. 8ox 519 Karnes City, TX 781130519

Return Postage Guaranteed FAX 512-780-:272
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APPENDIX E

WATER WELL QUOTATION
(R. DeMARCY, B&J WATER WELL SERVICES)
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B & J Water Well Service

419 East First Street

Karlan, La. 70548

Eaton Industries

1240 Blalock

Suite 100

Houston, Texas 77055

Attention: Mr. Doug Graham

This well will be between 400 ft. and 500 ft. deep.

The well will comply with the rules of the Department
of Transportation and Developement of Baton Rouge La.

The well will be cemented from the Top of the water
producing sand to ground surface.

The well will produce 60C G.P.M. with pressure setting
of 30# - 50# pressure.

The well will be connected to your wire at well site.
Sincerely,

Ray DeMarcy zi

3 & J Water Well Service

RD:al

N 16 00
aocuRENENT OF
— A,\.(\
- =
o A Lol
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B & J Water Well Service
419 East First Street
Kaplan, La. 70543

Eaton Industries
Attention Mr. Doug Graham
This is a copy of what I quoted over the phone.

L4oO' 10" steel casing welded
50' 6" steel casing
120" 6" steel threaded pipe
50" 6" PVC W.0.P. screen .016
1 6" cap
1 air ccmpresser tec hold air in tank
1 6" check valve
1 5" gate valve
1 10" X 6" well seal
1 &' steel vent
160 1b drilling mud
86' stainless cable
2 stainless V bolts
100* 10-3 sub cable
1 600 G.P.M. sub pump @50°'
30-50 ft pressure setting
Lé0 volt motor
cement well to 400 ft outside casing
1 10" X 6" sand seal

Cost of well $23,620.00 Plus Tax

10,000 gal. s*eel painted tank $13,482.00 plus tax
$2,000.00 installation plus tax

10,000 gal. coded tank $20,436.00 »plus tax
Installation $2,000.00 plus tax
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APPENDIX F
COMPARATIVE PERFORMANCE ANALYSIS: COMMERICAL CUT-FLOWER PRODUCTION

(3. WHITTIER, SOUTHWEST TECHNOLOGY DEVELOPMENT INSTITUTE)
SEATTLE TIMES EDITORIAL
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EXECUTIVE SUMMARY

A comparative performance analysis has been conducted to examine
the various factors associated with establishing and operating a commercial
rose cut-flower greenhouse in ten different locations across the United States.
The purpose of this study is to compile a consistent, unbiased, and
meaningful comparison of commercial greenhouse industry costs, the
variables affecting those costs, the implications of altering key variables, and
the financial returns associated with the business operation. The results of
this study will provide prospective business ventures with important data for
planning and decision making.

The intent of the analysis is to examine various geographic regions
within the United States to determine sites with greater profitability for a new
business operation. Because profitability is greatly influenced by a wide
diversity of competing factions, great care was taken to collect accurate
information on each region. Plant productivity, defined as net blooms
produced per plant per year, is largely dependent upon local climatic
conditions and technological improvements. Regional variations in
productivity have been explicitly analyzed.

In this report a hypothetical rose cut-flower operation is placed in ten
geographic regions throughout the nation. The greenhouse operation is
assumed to be four acres in size and the fadlities utilize current technologies.
The operation is designed as a professionally-organized company with an
owner/manager, grower, and salesperson. The primary product is a red
hybrid tea rose for sale at wholesale. Selling markets vary by location, but in
gereral they are large metropolitan areas.

An economic model has been created to estimate various cash flow,
financial, and profitability issues that are important to a greenhouse
operation. It is assumed that a new greenhouse business venture is
established at a new location, because the intent of the model is to compare
the ten sites on a start-up basis. No allowance or consideration is made for
existing greenhouse operations that may be assodated with a business
expansion in an already-established location. Estimates and assumptions
were developed for the following items: greenhouse capital costs, economic



factors, utility costs, cash flow, operating costs, and profitability. Each of these
categories, among others, is fully discussed in Appendix A.

The selection criteria for the ten sites included the following
considerations: presence or absence of an existing industry, market, climate,
availability of pertinent data, and geographic diversity. The ten locations
chosen for the study are: Tucson, Arizona; San Diego, California; Denver,
Colorado; Boston, Massachusetts; Flint, Michigan; Kansas City, Missouri; Las
Cruces, New Mexico; Columbus, Ohio; Scranton, Pennsylvania; and Dallas,
Texas. The geographic diversity of the ten sites allows for the calculation of
differing production levels, operating costs, and selling prices to help evaluate
profitability in different regions.

The analysis strongly indicates that new installations for cut-flower
rose production are profitable in several areas in the United States Southwest,
particularly in New Mexico, Arizona, and Texas. No one area stands out as a
favored location. Las Cruces, New Mexico, has the highest net present value
and return on investment results. Two areas outside of the Southwest,
Scranton, Pennsylvania, and Columbus, Chio, also show a positive
investment opportunity. Both of these areas are favored with low electricity
rates that help reduce annual operating costs. Both Scranton and Columbus
are vulnerable to electricity price increases to an extent not shared by the
Southwest locations.

The level of uncertainty in critical assumptions precludes absoclute
statements of which location is the "best,” or most profitable. A new firm
will wish to carefully evaluate individual sites on a case-by-case basis before
selecting a location. See Table 1a for a comparison of the various sites.
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Table 1la. Comgagative Financial Performance

Total
Sales Net Cash
NPV ROI BE Price Revenue Inflow {AT)
Location (5) (%) ($) ($/£t2) (S/££2)
Tucson 218,991 8 0.27 6.43 1.00
San Diego -1,167,935 -1 0.32 6.00 -0.09
Denver -391,875 4 0.34 7.64 0.63
Boston -728,530 3 0.47 9.38 0.54
Flint -575,487 3 0.44 8.81 0.56
Kansas Cty -102,2 5 037 7.88 0.86
Las Cruces 352,470 9 0.27 6.60 1.09
Columbus 218,204 7 0.39 8.44 1.17
Scranton 286,600 6 0.41 8.81 1.05
Dallas 282,942 8 0.30 6.56 1.00

NPV - Net Present Value
ROI - Return on Investment
BE Price - Breakeven Seiling Price

The reasons for estimated profitability for Southwest-based firms are
varied, but they are directly attributable to one major operating factor that
controls the industry. Greenhouse space represents a fixed production area. :
There are few options, within reason, for increasing annual production from
the greenhouse floor area. High intensity discharge (H.L.D.) lighting is one
accepted means for increasing production, but it is not readily feasible to plant
more rose bushes per square foot or coax additional blooms from a plant.
Because production is fixed, annual revenue is also similarly fixed. Bloom
prices do not change dramatically, and ro single producer within a region is
able to receive substantially higher prices than another producer. Therefore
the opportunities for increasing profitability come from lowering operating
costs. '

The Southwest offers, relative to the rest of the U.S., less expensive
annual operating costs. Overall utility costs are low, land prices are
competitive, and labor is both less expensive and available at the lower wage
rates. Despite the situation that Midwest and East Coast growers are closer to
the major markets and receive higher product prices than the Southwest
growers, the lower operating costs in the Southwest offset the other regions’
advantages.

The examples from Scranton and Columbus illustrate the precarious
advantage of H.L.D. lighting. Both areas show estimated profitability, both
with respect to the Southwest and to other domestic locations. The incentive
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afforded by low electricity rates allows for profitable operation of the H.L.D.
lighting. However, slight increases in electricity rates, on the order of ohly
$0.002-0.005/kWh, dramatically shift profitability to a negative position.
Prospective growers will want to carefully evaluate the stability of the local
utility and its rate policies before committing to H.LD. lighting.

Some of the points brought out in this analysis may be considered as
elements necessary for a successful venture. A primary consideration is that
high levels of quality bloom production are absolutely required. The high
annual solar radiation in the Southwest, particularly in the winter ime when
the crop is growing for holiday sales, is a natural resource benefit that has
considerable financal rewards. By not having to invest in and operate H.L.D.
lighting, the Southwest grower saves on financing and annual operating costs
to an enormous degree relative to the other regions.

A second necessary element is a skilled labor force that is both willing
and able to work for competitive wage rates. Annual costs for labor, expressed
as a percentage of the total operating budget, range between 40 to 50%. Labor
costs represent the single largest expenditure for a grower. Opportunities for
enhanced autemation, the substitution of capital for labor, appear to be
limited. Therefore the grower will have to attract labor at rates that are both
sufficient for the worker and competitive for a profitable enterprise. Because
the overall cost of living tends to be considerably lower in the Southwest,
labor rates also tend to be lower, particularly for agﬁculture-based labor. Itis
likely that the relative cost-of-living indices will continue to be lower in the
Southwest, therefore contributing to a long-term economic advantage for the
grower.

In summary, it is estimated in this report that a cut-flower rose
operation may be established and operated in a Southwest location at a
profitable level. Because of the lower real estate prices in the Southwest, less
capital is required to start a new greenhouse business. In addition, no special
incentives are necessary for the operation. Rather, the Southwest offers
natural resource and cost of living advantages that make the region an
economically-preferred location. U.S. growers, seeking expansion or
relocation sites, should consider the opportunities afforded by a Southwest
location. New growers to the industry should consider the Southwest as thc
primary location for their business planning.



Appendix A
Financial Model Description

SECTION 1. ASSUMPTIONS FOR OPERATING ANALYSIS
Greenhouse Assumptions

LAND COST: Land cost estimations are based on known prices
of existing and likely possible locations. Commercial real estate
brokers were contacted in the selected locations, given a brief
explanation of the study, and asked to estimate a price for a ten-acre
plot of land suitable for commercial greenhouse operations.

ROSE PLANTS PER ACRE: The figure given for the number of
rose plants per acre is based upon averages cited by various
experienced growers.

TOTAL NUMBER OF ROSE PLANTS: The total number of rose
plants is determined by muitiplying the number of rose plants per
acre by the number of acres in production.

ROSE PLANT COSTS: Rose plant costs are approximations based
on price lists distributed by plant wholesalers.

AVERAGE BLOOM SELLING PRICE: The bloom selling price is an
annual weighted average selling price that will vary with the
grower's location. The grower's market is usually a function of the
location of his operations, and because transportation costs are
assumed by the wholesaler, these costs become an important factor
in determining the bloom selling price.

BLOOM PRODUCTION: The number of blooms produced by one
Royalty plant per any given year is an approximation cited by a
number of experienced rose growers in the selected areas and varies
by location and/or the presence of H.LLD. lighting. Bloom production
rates are calculated to vary by the amount of sunshine that a location
receives. ‘

EMPLOYEES PER ACRE: The number of people employed to
work a one-acre area of production varies depending on the degree
of automation in any particular greenhouse operation. A low level of
automation is assumed for this study.
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PRODUCTION LOSSES: With any type of production there will
be shrinkage or production losses due to stem quality and/or the
quality of post-harvest handling. The figure cited for production
losses is an estimate suggested by experienced rose growers. A dry
climate is expected to have fewer losses than a humid climate
because of generally lower disease-related problems.

BLOOMS SOLD PER YEAR: The total estimated number of
blooms sold per year is arrived at by multiplying bloom production
by the number of rose plants by the number of acres in production,
then subtracting the allowance for production losses.

GREENHOUSE SIZE: It is assumed that four acres is a reasonable
size for a startup commercial operation. _

ACRES: A ten-acre plot is assumed. Six of the ten acres will be
used for warehouse/office facilities, parking, supply storage, and will
also allow for future expansion.

H.L.LD. LIGHTING: The assumed cost of H.I.D. lighting is $2C0 per
lamp and includes installation.

H.I.LD. LAMPS/ACRE: It is assumed that 785 four-hundred watt
H.I.D. lamps are required per acre of greenhouse.

Economic Assumptions

STATE TAX RATE: Corporate state rates are calculated
assuming a base tax rate in order to simplify calculations. Rules for
the period of time tax losses may be carried forward vary by state;
however, in order to simplify calculations, tax losses are carried over
and back for a one-year period. Tax credits and special incentives
are not considered in this analysis.

FEDERAL TAX RATE: Federal tax calculations are based on a
flat rate and remain constant across the United States. The LR.S.
allows tax losses to be carried over for up to five years and carried
back for three years. However, in order to simplify calculations, tax
losses are carried over and back for a one year period. Tax credits
and other special deductions are not considered in this study.

F.LC.A. (Social Security) TAX RATE: F.I.C.A. taxes are calculated
based on the current flat rate and remain constant across the U.S.
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S.U.T.A. (State Unemployment) TAX RATE: Unemployment
taxes are calculated based on the standard rate for new employers
and will vary by state. New employers are assessed ths standard
rate until such time that they establish individual experience rates.

WORKERS' COMPENSATION RATE: Workers' Compensation rates
were obtained by contacting the appropriate state offices. The rates
apply to greenhouse workers in a newly-established greenhouse
operation. Actual future rates will be determined by each individual
greenhouse's experience rate after a certain time period.

VEHICLE FEE: It is assumed that greenhouse operators will use
a van for local delivery and miscellaneous errands. The fee refers to
the estimated cost per mile that operating a vehicle requires.

VEHICLE MILES DRIVEN PER YEAR: The delivery vehicle will
be driven a given number of miles per year.

GENERAL INFLATION RATE: The financial model allows for the
projection of costs and revenues adjusted for inflation. A zero
inflation rate implies a constant dollar analysis over the given time |
horizon.

LABORER WAGE RATE: Labor costs include all wages paid to
workers except administrative and marketing personnel. The
laborer wage rate cited is computed using the American Chamber of
Commerce Researchers Association "Inter-City Cost of Living Index,
Third Quarter, 1988."

WORK WEEK: The work week is assumed to be six, eight-hour
days. Workers are not compensated at a higher overtime rate unless
they work over forty-eight hours per week.

PROPERTY TAX RATE: Real property tax rates for each location

were obtained by contacting respective local and state government
offices.

Utility Assumptions

ELECTRICITY ENERGY RATE: Electricity rates were determined
by contacting local electric utility companies and are calculated in
terms of dollars per kilowatt hour. The rates for greenhouses
typically fall under the "Commercial User” category. Cost calculations
are based on flat base rates with no allowances for factors such as

F-11



deposits, minimum monthly customer charges. taxes, or different
meter sizes.

ELECTRICITY DEMAND RATE: Electricity demand rates were
determined by contacting local electric utility companies and are
calculated in terms of dollars per kilowatt per month. Not all electric
companies assess demand charges.

H.I.D. ELECTRICITY ENERGY RATE: Electricity rates for H.I.D.
lighting were determined by contacting local electric utility
companies and are calculated in terms of dollars per kilowatt hour.
Some electric companies offer "Off-Peak” reduced rates. It was
assumed that H.L.D. lighting would not be used unless an off-peak
rate or relatively low electricity rates were available. Cost
calculations are based on flat base rates with no allowances for
factors such as deposits, minimum monthly customer charges, taxes,
or different meter sizes. '

H.I.D. ELECTRICITY DEMAND RATE: Electricity demand rates for
H.I.LD. lighting were determined by contacting local electric utility
companies and are calculated in terms of dollars per kilowatt per
month.

NATURAL GAS RATE: Natural gas rates were determined by
contacting local private and municipal gas companies and are
calculated in terms of dollars per millien BTU.

WATER RATE: Water rates were determined by contacting
local private and municipal water companies and are calculated in
terms of dollars per thousand gallons.

HEATING FUEL INFLATION RATE: The financial medel allows
for the projection of costs and revenues adjusted for inflation. A zero
inflation rate implies a constant dollar analysis over the given time
horizon.

ELECTRICITY INFLATION RATE: The financial model allows for
the projection of costs and revenues adjusted for inflation. A zero
inflation rate implies a constant dollar analysis over the given time
horizoen.

HEATING LOAD: The heating load is calculated with a
computer-assisted energy simulation model for each location, and the
load is reported in terms of millions of BTU for a four-acre
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greenhouse complex. A printout of the computer inputs is inciuded
in Appendix C.

ELECTRICITY LOAD: The elecmicity load is computed by
summing the total annual hours of sunlight for each location, which
was obtained from the "Facility Design and Planning Enginesering
Weather Data,” published by the Departments of the Air Force, the
Army, and the Navy. Both kilowatt hours per acre per year and
kilowatts per acre are calculated.

H.I.D. ELECTRICITY LOAD: The H.I.D. electricity energy load is
based on the total number of H.I.D. lights operating sixteen hours per
day, seven months per year. Both kilowatt hours per acre per year
and kilowatts per acre are calculated.

WATER CONSUMPTION: An estimate of the number of gallons
of water per acre of covered area per year per location is assumed,
based on data obtained from "Greenhouse Roses,” published by Rose
Inc., and from individual greenhouses. It is assumed that
greenhouses in locations that do not utilize evaporative cooling use
approximately one-half the amount of water utilized by greenhouses
using evaporative cooling.

BOILER EFFICIENCY: Because a natural gas burmer/boiler has
combustion inefficiencies, the boiler is assumed to be 75% efficient.

CO?2: The approximate square footage cost to generate carbon
dioxide was obtained from the Ball Red Book. CO02 will only be used
from October to April.

Amortization Assumptions

PRINCIPAL: A debt-to-assets ratio of approximately 70% is
typical for this industry segment (Bedding Plants, Inc., 1988
Greenhouse Operating Performance Report). Total capital costs were
multiplied by 70% to obtain the principal. |

INTEREST RATE: A given interest rate is assumed. The interest
rate is 8.5%, which may be somewhat low for a current market rate.
However, the authors believe 8.5% reflects a high interest rate since

Tme—inflationary effects are incorporated into the model. Thus, the

8.5% rate reflects a real or true rate and, in this case, is a
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conservative figure. This rate is used for the calculation of the loan
payment and for the net present value calculation.

YEARS: The loan is amortized for the given time period.

ANNUAL LOAN PAYMENT: The annual loan payment is a sum
of the principal and interest calculated for the specific year. Annual
interest is calculated by multiplying the total loan balance at the
beginning of the year by the interest rate. The principal is calculated
by subtracting the interest from the annual paymeant.

DEPRECIATION: Total capital building and equipment costs are
depreciated for a given time period, based upon the straight line
depreciation method.

Cash Flow Assumptions

DEBT: It is assumed that 70% of total capital costs will be debt
financed.

PERCENTAGE OF CASH AVAILABLE FOR OPERATIONS ABOVE
CAPITAL COSTS: It is assumed that 30% of total capital costs are
owner financed. An additional contingency allowance of 15% of total
capital costs is included for operations.

CASH AVAILABLE FOR OPERATIONS: Total cash available for
operations is the sum of total capital costs and contingency funds.

BEGINNING CASH: The beginning cash amount is the sum of the
owner's contribution and the contingency funds.

SECTION 2. GREENHOUSE CAPITAL COSTS

Capital cost estimates for the greenhouse were obtained either
from conversations with local growers and wholesalers, or from
published reports.

Capital OQOutlay

LAND: The land cost estimation is for a ten acre plot amortized
for a twenty-year period along with other capital costs.

PLANTS: The initial purchase of rose plants are amortized for a
seven-year period. The rose plants must be replaced every seven
years. The replacement of rose plants takes place at the end of the
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seventh year, and the cost of the new plants is also amortized for
seven years,

Greenhouse

STRUCTURE: The total covered area is 174,000 square feet.
The design will be quonset-style bays connected at the gutters.

COVER: The roof cover is double poly that will be replaced
every two years.

SOIL PREPARATION: It is assumed that the grower will have to
manage the local soil with a variety of medium conditioners. The
plants will be grown directly in the local soil.

COOQOLING SYSTEM: A pad-and-fan evaporative cooling system
will be installed in most locations, however a basic fan-cooling
system with side vents is used where appropriate.

HEATING SYSTEM: The use of a natural gas-fired boiler with -
hydronic distribution 1s assumed. :

THERMAL CURTAIN: Use of thermal sheets for either heat
retention or light reduction will depend on the location of the
greenhouse. These differences are included in the model.

H.I.LD. LIGHTING: Natural lighting conditions in some areas of
the country make the need for H.L.D. lighting necessary.

FREIGHT: A freight cost for incoming supplies is assumed.

IRRIGATION SYSTEM: The use of automatically-operated
perimeter watering systems is assumed.

ENVIRONMENTAL CONTROLS: Environmental computer controis
are used for monitoring and controlling temperature, ventilation. and
humidity.

FERTILIZER INJECTOR: The use of centralized fertilizer injectors
1s assumed.

SORTING MACHINE: The use of an automatic sorting machine is
assumed.

CO2 GENERATOR: The use of a CO2 generatoer is assumed. CO2
will only be used from October to April.

CONCRETE WALKS: The cost of laying concrete walks is
included.
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Other Capital Equipment

METAL BUILDING: Estimated costs for a meral building to
include office space and a headhouse area is is included.

OFFICE EQUIPMENT: It is assumed that office equipment
includes a copier, computer, software, timeclock, and other
miscellaneous supplies.

PLANT COOLING STORAGE UNIT: The use of a storage unit to
refrigerate or cool flowers is assumed.

DELIVERY VEHICLE: The use of a van for local pick-up and
delivery purposes is assumed.

MISCELLANEQOUS: An additional allowance for miscellaneous
items not included elsewhere is assumed.

SECTION 3. OPERATING BUDGET CASH FLOW

The third section shows a projected cash flow on a yearly basis
for the first ten years of greenhouse operation. It is anticipated that
it will take approximately five months to construct the greenhouse,
another month to plant the roses, and an additional six to seven
months before the rose plants are expected to produce saleable
blooms.

Sales
SALES VOLUME: The volume of roses sold is calculated by

subtracting the production losses from the blcoms sold per year (see
Assumptions).

SALES PRICE: The average bloom selling price is obtained from
Assumptions.

SALES REVENUE: Sales revenue is calculated by multiplying
the sales volume by the selling price. No sales occur in the first year,
and no revenue is expected until year two.

Outlay for Production

Operating costs are typically separated into fixed and variable
categories. However, annual rose production is basically constant.
That is, the same number of rose plants yield approximately the
same number of roses every year, and the operating requirements
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for those rose plants remain constant. Therefore, this study refers to
what are normally variable expenses as production expenses. Fixed
operating expensess continue to be referred to as fixed expenses.

PRODUCTION EXPENSES: Production expenses for both regular
and H.LD. electricity (where applicable), heat, water, CO2, chemicals,
and fertilizer are based on the assumed rates of usage. Estimates for
year one are for six months of production; estimates for the
remaining years are based on twelve full months of production.

FIXED OPERATING EXPENSES: Administrative salarfies including
the owner/manager, grower, sales, legal/accounting, and
maintenance positions are assumed to be fixed annual salaries.
Because planting and production will not begin until after the sixth
month, year one salary estimates are lower than those of later years.
Allowances for annual salary increases are not included in this study.

Hourly wages are assumed for laborers and are estimated to
begin in the sixth month. Hourly wages are also assumed for '
delivery personnel. These costs are not incurred until year two.

FIC.A. and S.U.T.A. costs are incurred in direct proportion to
both fixed and hourly annual wages paid. Workers' Compensation
costs are based on annual wages paid to laborers and to delivery and
maintenance personnel.

Cost estimates for trash disposal, crop insurance, property
insurance, overhead, repairs and maintenance, and vehicle operation
and maintenance were obtained either from conversations with local
growers or from published reports. These costs are pro-rated for
year one, and it is assumed that they will remain constant for the
following nine years.

OTHER FIXED EXPENSES: Other fixed expenses include the
breakdown of principal and interest in the total annual loan
payment.

TAXES: Federal and state income taxes are calculated based on
the tax rates (see Note 1).

CASH FLOWS: Year-end cash flows are determined by
subtracting net cash inflow after tax balances from beginning cash

flow balances. The year-one beginning cash flow amount is obtained
from the "Assumptions” section.
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SECTION 3a. NOTE 1

NET CASH INFLOW FOR TAX CALCULATION: The net cash
inflow for tax calculations is determined by subwmacting the tax
deductible interest and depreciation allowances from the net cash
inflow from operations. Depreciation is assumed to be straight line
for a seven year pericd. The simplified allowance for tax loss
cartryover and carryback is for one year only.

BALANCE: The balance determines the tax loss carryover or
carryback.

SECTION 4. FINANCIAL CALCULATIONS
Profitability

AVERAGE BLOOM SELLING PRICE: The average bloom selling
price is given in the "Assumptions” section.

NET PRESENT VALUE (NPV): The NPV is calculated based on
annual after tax cash flows for a twenty year period and discounted
at the interest rate given.

INTERNAL RATE OF RETURN (IRR): The IRR is the rate that
equates the present value of expected future after tax cash flows to
the initial cost of the project. The calculation is for a projected
twenty-year period.

RETURN ON INVESTMENT (ROI): The ROI is calculated for year
two by dividing the year-two net cash inflow after taxss by the total
capital costs.

PROFIT MARGIN: Profit margin for year two is calculated by
dividing net income after taxes by year-two annual sales.

Breakeven Analysis

ANNUAL SALES: The amount given for annual sales revenue is
for year two.

ANNUAL PRODUCTION EXPENSES: The amount given for annual
production expenses is for year two.

ANNUAL FIXED EXPENSES: The amount given for annual fixed
expenses is for year two and is the sum of total fixed operating
expenses and total other fixed expenses.
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NET INCOME: Net income is calculated as the annual sales less
the sum of annual production expenses and annual fixed expenses
for year two. '

SALES REQUIRED FOR BREAKEVEN: Breakeven sales dollars
represent the volume of sales at which total costs equal tortal
revenues. The calculation is based on year two costs and revenues.

BREAKEVEN AVERAGE BLOOM SELLING PRICE: The breakeven
average selling price is determined by dividing the breakeven sales
dollars (the sum of annual production expenses and annual fixed
expenses) by the annual total sales volume.

Effects of Changes in Average Bloom Selling Price

The effects of changes in average bloom selling price on firm
profitability is indicated. Five-cent increases in the bloom selling
price are used to illustrate the effect on profit margins.

Greenhouse
INSTALLED COST: The installed cost is the sum of the costs per
square foot for the greenhouse and greenhouse installation. Other
capital equipment costs are not included in this calculation.
PRODUCTIVE AREA: The productive area is calculated by

dividing the number of rose plants per acre by the number of square
feet per acre.

Utilities
HEATING COSTS: Heating costs per square foot are calculated

by dividing the annual heating expenses by the total of 174,000
square feet,

ELECTRICITY COSTS: Electricity costs per square foot are

calculated by dividing the annual electricity expenses by the total of
174,000 square feet.

Revenue

DOLLARS PER SQUARE FOOT (TOTAL SALES REVENUE): Revenue

dollars per square foot (S/sq. ft.) is determined by dividing total
sales by 174,000 square feer.
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DOLLARS PER SQUARE FOOT (NET CASH AFTER TAXES):
Ravenue dollars per square foot (S/sq. ft.) is also calculated in terms
of net cash inflow after taxes and is determined by dividing net cash
inflow after taxes by 174,000 square feet.

Operating Budget

The operating budget category includes various key operating
costs expressed in terms of percentage of total expenses and
provides a convenient method to compare costs at different locations.
[t is based on year two costs and revenue.
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TABLE B-23, ASSUMPTIONS FOR THE LAS CRUCES AREA

Greenhouse Assumptions
Land cost (S/acre)

Rose plants per acre

Total # of rose plants

Rose plant costs (5/plant)
Average bloom selling price
Bloom preduction (blooms/ plant/year)
Production losses

Net blooms (plant/vear)
Blooms sold per year
Employees per acre
Greenhouse size (acres)
Acres (total)

Square feet/acre
Warehouse/Office (sq. ft.)

Economic Assumptions

State tax rate

Federal tax rate

F.IC.A. rate

S.U.T.A. rate

Workers' Compensation/$100
Vehicle fee (5/mile)

Vehicle miles driven per year
General inflation rate
Laborer wage rate

Work week (hours)

Property tax rate ($/1,000, 1/3 valuatien)

Utility Assumptions

Electricity energy rate (3/kWh)
Electricity demand rate (3/kW/Mo)
Natural gas rate (5/MMBTU)
Water rate (3/1,000 gal)

Heating fuel inflation rate
Electricity intlation rate

Heating load (MMBTU/4 acres)
Electricity load (kWh/year/acre)
Electricity load (kW /acre)

Water consumption (gal/acre/vear)
Boiler efficiency

CO2 (3/sq. ft. to generate)
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512,500
31,300
126,000
$3.00
$0.32
30

3%

29
3,591,000
7

3

10
43,500
7,000

4.8%
4%
14%

2.7%

$4.50

$0.30
20,000
0%
$4.50
48
$20.95

$0.075
514.00
£3.25
$1.00
0%

0%
16,217
120,000
15
4,888,500
73%

$0.20




Assumptons Cont

Amortization Assumptions-Initial Outlay

Principal 31,307,730
Interest rate 3.5%
Years 20
Annual loan payment (P & D) $159,323
Depreciation (# years, straight line basis) 7
Cash Flow Assumptions

Debt (% of total capital costs) 70%
% of cash avail. for op. above capital costs 15%
Cash available for operations 52,476,985
Beginning casn 5969,255
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TABLE B-26. GREENHOUSE CAPITAL COSTS FOR THE LAS CRUCES AREA

Capital Outlay 3 Sisq ft
Land $125,000

Plants - roses (vears 1 & 7} 5378,000

Greenhouse

Structure $391,500 $2.25
Cover (replace every two years) $26,100 $0.15
Soil Preparation $25,000 $0.14
Pad & Fan Cooling $139,200 $0.80
Heating System $278,400 $1.60
Freight 317,400 $0.10
Concrete Walks 315,000 $0.09
Greenhouse Instailation

Structure $174,000 $1.00
Pad & Fan 526,100 $0.15
Heating $17,400 50.10
Electrical Wiring $69.,600 $0.40
Plumbing $43,500 50.25
[rrigation System $121,800 50.70
Environmental Controls $60,900 $0.35
Fertilizer [njector $8,700 50.05
Sorting Machine $25,000

CO» Generator $26,100 $0.15
Total Greenhouse only §1,465,700 $8.28
Other Capital Equipment

Metal Building (includes office) $65,800

Office Equipment $30,000

Concrete Pad (Metal bidg. only) $29,400

Plant Cool Storage Unit §30,000

Cool Storage [nstallation $5,000

Delivery Vehicie (van) 515,000

Miscellaneous $10,000

Total other $185,200

TOTAL $2,153,900
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TABLE B-28. FINANCIAL CALCT:'LATIONS FOR THE LAS CRUCES AREA

B Materials

Annual Annual
Production Fixed Total Profit
Price Sales Expenses Expenses Expenses NetIncome  Margin
(35) (3) ($) (5) (5) (3) (%)
0.25 897,750 180,208 779,530 959,738 62,008 -7
0.30 1,077,300 180,208 779,330 959,758 117,542 1
0.35 1,256,850 180,208 779,550 959,758 297,092 24
0.40 1,436,400 180,208 779,530 959,758 496,642 33
Q.45 1,615,950 180,208 779,530 959,758 636,192 41
Figure B-7
Operating Budget Distribution, Las Cruces
7%
179, - ’ | Heating
// ‘ O Electricity
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/ Water
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APPENDIX E
Support Calculations
These calculations, in support of the projected quantities of GP/GT Energy in the forms E(B), E(G) and

E(P), are based on well known relationships between the common energy and power units, specifically
the following:

Energy Units Power Units
1 KW Hour = 3,413 B.T.U. 3,413 BTU/Mr. = 1L.OKW
1 HP Hour = 2,545 B.T.U. 1.0 KW = 1.34 HP

1.0 HP = 0.746 KW
Further, the relationships that 1.0 B.T.U. is the amount of heat energy required to raise the temperature
of 1.0 Ib. of water by 1.0 *F; 1.0 SCF of natural gas contains 1,000 B.T.U.’s; and that the gas
consumption of a gas-driven engine of the type to be applied herein = 6.3 SCF/HP hour.
Support calculation have been prepared for the values of the E(B), E(G), and E(P) energy parameters
associated with the "Maximum" case for the East Sand for purposes of example, and are presented as
follows:

E(B): Based on an assumed total temperature differential of 100°F

#B.T.U.’s per hour = 25,000 BPD x 42 gal/bbl. x 8.34 Ibs./gal. x 100°F,
24 hrs.

= 36,487,500 B.T.U.’s per hour
#KW = 36,487,500/3,413 = 10,690.7 KW
#HP = 10,690.7 x 1.34 = 14,325.6 HP
E(G): For Gas Turbine Power
Flow Rate/hour = 600,000 SCF/day divided by 24 hours = 25,000 SCF/hr.
#HP = 25,000 SCF/hr. divided by 6.3 SCF/HP hr. = 3,968 HP
#KW = 3,968 HP x 0.746 = 2,960 KW
#B.T.U.’s/hr. = 2,960 KW x 3,413 = 10,103,563 B.T.U.’s per hour
E(P): For Hydroturbine Power
#HP = flowrate (SCF/sec. x Hydrostatic Head, Ft. x Efficiency) x Constant Flowrate, SCF/sec.
= 25,000 BPD x 42 Gal/bbl, = 1,625 SCF/sec,
(84,600 sec./day) (7.48 gal./cu.ft.)

Hydrostatic Head = 950 psi = 2,194 Ft. of head
0.933 psi/ft of head




Assumed Efficiency = 0.90
Constant = 0.1135 (converts weight of water to energy terms)
#HP = (1.625 SCF/sec. x 2,194 ft. x 0.9 x 0.1135) = 364.2 HP
#KW = (364.2 x 0.746) = 271.7 KW
#B.T.U.’s/hr. = 271.7 x 3,413 = 927,289 B.T.U. s/hr.
Note (1): Identical calculations using the appropriate values for the other sands and the minimum case

have been utilized to obtain the values shown under the heading entitled: "Order-of-
Magnitude Projected Quantities”
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EVALUATION OF AUTO DESALINATION

As with all process feasibility evaluations, background information must be obtained
which determines the feasibility of the various process units. in the case of the GP/GT
application, the following wellhead information was provided by the Project Manager,
based upon historical data fram the McAllen Ranch wellfield:

® Wellhead Temperature: 265°F

° Entrained Gas 25 ft¥/bbl

L Daily Feed 1.0 MGD

. Chemical Analysis see attached

. Brine Disposal Via Injection Well {others)
® Minimum System Recovery 75%

® Wellhead Pressure 1000 PSI

. Produce Water Quality SDWA Standards

Based upon the temperature, pressure, and entrained gas information, all membrane
systems can be precluded from further consideration without significant additional
process equipment to cool and degas the streams. The elevated pressure can be
reduced by the utilization of an energy recovery system to both recover the GP energy
and depressurize the stream.

Immediately after depressurization, a single-staged flash unit without a condenser can
be applied to remove the entrained (miscible and immiscible) gases from the stream.
This energy source can be recovered or utilized for other energy production on-site.

Based upon standard thermodynamic design, the heat loss from wellhead,
depressurization, through these units is estimated to be 15-20°, resulting in a flow to
the desalination system at a temparature of approximately 245-250 °.

The basic concept of the autodesalination system has been to utilize the GT aspect of
the flows. Instead of the usual system of heat sources and exchangers throughout the
process, the stream arrives at an elevated temperature, which then provides the
thermal energy to drive the multi-effect unit.

Prior to the actual design of a multi-effect distillation system, attention must be made
to the feedwater chemistry, the brine chemistry, and the number of effects. The
physical chemistry of the flows across the various effects determines the performance,
scale deposition, and corrosivity of the system.
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A thermodynamic review of the system indicates the number of effects to be between
twelve and sixteen, based upon the water recovery. The implementation of freon {(or
CFC-free refrigerant) charged condensers instead of product water charged condensers
will optimize the performance and reduce the actual number of stages required. It
should be noted that there is an approximate 3.0-5.0 ° F temperature drop across each
stage, based upon the vacuum applied and system insulating capacity. For the
purposes of this review, a 5.0° F temperature drop was considered in the preliminary
design.

With a basic concept of the most applicable type of system to utilize, an evaluation of
the system feedwater was performed. Utilizing a modified commercially availahle
physical-chemistry saturation computer model (Dh-SAT, French Creek Software), the
system was first modeled at the wellhead parameters, at a pressure of 1000 PSI.
Following this evaluation, an evaluation was performed of the brine (reject} stream at
the 75% water recovery level (concentration factor 4.0), at a pressure of O PSI.

The results of both were evaluated, with graphical representations attached in
Appendix A. The Dh-SAT program calculates indicators of scale potential for the
following:

] barium sulfate Barite

o barium carbonate Witherite

L calcium carbonate Calcite

L calcium sulfate Gypsum

] strontium sulfate Celestite

L calcium phosphate Hydroxyapatite and
Tricalcium Phosphate

® iron hydroxide Amorphous Iron Hydroxide

® iron phosphate Strengite

° iron carbonate Siderite

L silica Amorphous Silica

L] calcium fluoride Fluorite

[ ] magnesium hydroxide Brucite

In addition, several scaling indices are calculated, including the following:

Langelier Index
Stiff-Davis Index
Ryznar index
Oddo-Tomson Index
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A review of the data for the wellthead stream immediately finds several problems in the
form of scale forming salts. The Langelier Index finds that for all conditions in excess
of pH 7.0, scale will form. The elevated total dissolved solids level of this stream
(> 9,800 mg/l TDS) indicates the Stiff-Davis Index should perhaps apply. A review of
the Stiff-Davis plot for these conditions finds significant scale formation at pH greater
than 7.0 and at temperatures less than 233° F

A review of the plots for several constituents finds immediate problems in scale
formation with Silica at all pH conditions at temperatures less than 183° F, Aragonite
at all temperatures at pH conditions greater than 7.0, Barite under 183° F, Calcite at
all temperatures at pH greater than 7.0, Siderite at all conditions, and Strontianite at
all temperatures at pH greater than 7.5.

In summary, the scaling potential of the feedwater source precludes the imple-
mentation of a multi-effect desalination process without significant additional process
control systems for pH and temperature management.

In an effort to further understand the performance of the GP/GT feedwaters under the
McAllen Ranch operational conditions, a second run was made at 75% water recovery,
a concentration factor of 4.0.

A review of the data for the 75% recovery stream again immediately finds several
problems in the form of scale forming salts. The Langelier Index finds that for all
conditions in excess of pH 6.33, scale will form. The elevated total dissolved solids
level of this stream {> 36,500 mg/l TDS) indicates the Stiff-Davis Index should perhaps
apply. A review of the Stiff-Davis plot for these conditions finds significant scale
formation at all pH greater than 6.0 and at all temperatures less than 250° F

A review of the plots for several constituents finds immediate problems in scale
formation with Silica at all pH conditions at all temperatures less than 233° F
Amorphous lron Hydroxide at all temperatures when the pH is greater than 6.5.
Anhydrite under all conditions, Aragonite at all temperatures at all pH conditions
greater than 5.5, Barite under 217° F, Caicite at all temperatures at all pH levels
greater than 6.0, Siderite at all conditions, and Strontianite at all conditions.

In summary, the scaling potential of the brine reject stream will result in significant
scale formation and deposition within the system, with what appears to be significant
deposition (as noted in the Momentary Excess plots) in effects after Effect No. 6.
Even with the addition of significant additional process control systems for pH and
temperature management, the implementation of the multi-effect distillation system on
the GP/GT feedwaters in technically unfeasible at this time.
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EVALUATION OF AUTO DESALINATION

As with all process feasibility evaluations, background information must be obtained
which determines the feasibility of the various process units. In the case of the GP/GT
application, the fofllowing wellhead information was provided by the Project Manager,
based upon historical data from the McAllen Ranch wellfield:

® Wellhead Temperature: 265°F

° Entrained Gas 25 ft¥/bbl

] Daily Feed 1.0 MGD

L Chemical Analysis see attached

L Brine Disposal Via Injection Well (others)
L Minimum System Recovery 75%

® Wellhead Pressure 1000 PSI

° Produce Water Quality SDWA Standards

Based upon the temperature, pressure, and entrained gas information, all membrane
systems can be precluded from further consideration without significant additional
process equipment to cool and degas the streams. The elevated pressure can be
reduced by the utilization of an energy recovery system to both recover the GP energy
and depressurize the stream.

Immediately after depressurization, a single-staged flash unit without a condenser can
be applied to remove the entrained (miscible and immiscible} gases from the stream.
This energy source can be recovered or utilized for other energy production on-site.

Based upon standard thermodynamic design, the heat loss from wellhead,
depressurization, through these units is estimated to be 15-20°, resulting in a flow to
the desalination system at a temperature of approximately 245-250 °.

The basic concept of the autodesalination system has been to utilize the GT aspect of
the flows. Instead of the usual system of heat sources and exchangers throughout the
process, the stream arrives at an elevated temperature, which then provides the
thermal energy to drive the muiti-effect unit.

Prior to the actual design of a multi-effect distillation system, attention must be made
to the feedwater chemistry, the brine chemistry, and the number of effects. The
physical chemistry of the flows across the various effects determines the performance,
scale deposition, and corrosivity of the system.
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J. McNutt & Associates, Inc.
McAllen Ranch Well Analysis

November, 1993

W e DERT L N K {Hpigsid (o Sk gl
B-16 3983.00 3258.00 308 00 6.00 163.00 2.00 21 00 5.00
B-21 4113.00 2741.00 288.00 6.00 57.00 1.00 8.00 4.00
B-22 4085.00 2837.00 318.00 5.00 164.00 2.00 22.00 6.00
B-20 4135.00 2023.00 181.00 4.00 84.00 1.00 13.00 4.00
B-15 4082.00 2657.00 290.00 5.00 147.00 1.00 13.00 2.00

165.00

.
g z sy o

: 4t e g" P AL

L L P RMR'!" pr- ettt ety

3327 00

éOO

NECTREMDERTHE SCINAETHASIO.
B-16  3983.00 5090.00
B-21 4113.00 1.20 4170.00
B-22  4085.00 0.50 . 20 4470.00
B-20  4135.00 0.30 3.00 0.10  3210.00
B-15  4082.00 0.90  12.60 0.60  4120.00

20 521800 404

‘8758
13139

05
0.7

10

"4080
CFfa 4080
fECE= 14080

it

NOTE: Water analyses based upon data from L.S. Land, UT-Austin Department of Geology



DownHole SAT(tm)
SURFACE WATER CHEMISTRY INPUT

McaAllen Ranch
4X (75% Recovery)

Report Date: 12-01-93
Sample ID#: O

Geothermal Formation
4080 ft. Avg. Depth

Sampled: 12-01-93
at 1818

CATIONS

Calcium(as Ca)
Magnesium(as Mg)
Barium(as Ba)
Strontium(as Sr)
Sodium{as Na)
Potassium{as K)
Lithium(as L1)
Iron(as Fe)
Ammonia(as NH3)
Aluminum(as Al)
Boron(as CaCo03)

RAMETERS

pH

Temperature(Deg F)

Calculated T.D.S.

Molar conductivity

520.00
6.00
17.00
67.00
11229
1163.0
21.00
34.10
0.00
0.C0
315.00

7.00
250.00
36528
35082

ANIONS

Chloride(as Cl)
Sulfate(as S04)

17519
200.00

"M" Alkalinity(as CaC03)} 2391.0

"p" Alkalinity(as CaCo03)

Silica(as S5i02)
Phosphate(as P0O4)
H2S (as H2S)
Fluoride(as F)
Nitrate(as NO3)

Pressure(psia)
P-CO2(Bars)
Density(g/ml)

0.00
1423.0
0.00
0.00
100.00
0.00

0.00
3.16E-4
1.00

KIMBERTON & HARES HILL ROADS, KIMBERTON, PA 19442

FRENCH CREEK SOFTWARE, INC.




DownHole SAT(tm)
SURFACE WATER DEPOSITION POTENTIAL INDICATORS

-

Mcallen Ranch
4X (75% Recovery)

Report Date: 12-01-93
Sample ID#: O

GeothermalﬁFormation
4080 ft. Avg. Depth

Sampled: 12-01-93
at 1818

SATURATION LEVEL

COMMON INDICES

Calcite CacCo3 11.18 Langelier 1.62
Aragonite CacCo3 8.75 Ryznar 3.76
Witherite BacCo3 0.09 Practical 0.81
Siderite FeCO3 238.45 stiff-Davis 3.51
Magnesite MgCo3 0.15 Oddo-Tomson 2.27
Strontianite Srco3 0.15 Larson-Skold 9.55
Anhydrite CaS04 C.04
Gypsum CaS04*2H20 0.01
Barite BaS04 0.35
Celestite Srso4d 0.08
Tricalcium phosphate Ca3(P04)2 0.00
" ‘roxyapatite Ca5(P04)3(CH) 0.00

engite FeP0O4#2H20 0.00
Brucite Mg(OH)2 < 0.001 BOUND IONS TOTAL FREE
Amorphous Iron Fe(OH)3 1108.1
Amorphous Silica Sio2 2.04 Calcium 520.00 211.12
Fluorite CaF2 5.55 Barium 17.00 3.31
Halite NacCl 0.00 Carbonate 279.76 4.62
Thenardite Na2s0o4 < 0.001 Phosphate 0.00 0.00
Iron sulfide FeS .00 Sulfate 200.00 132.16

FRENCH CREEK SQFTWARE, INC. .
KIMBERTON & HARES HILL ROADS, KIMBERTON, PA 19442




DownHole SAT(tm)
SURFACE WATER MOMENTARY EXCESS

Geothermal'formation
4080 ft. Avg. Depth

McAllen Ranch
4X (75% Recovery)

Report Date: 12-01-93 Sampled: 12-01-93

Sample ID#: O at 1818

1bs /1000

PRECIPITATION TO EQUILIBRIUM . mg/1 Barrels
Calcite CacCo3 7.01 2.44
Aragonite Caco3 6.81 2.37
Witherite BaCo3 -19.43 -6.77
Siderite FeCO3 2.35 0.82
Magnesite MgCo03 -7.12 -2.48
Strontianite SrCo3 0.14 0.05
Anhydrite CaSo04 -1377.3 -479.92
Gypsum CaS04*2H20 -3183.6 -1109.3
Barite Baso4 -9.90 -3.45
Celestite SrsSo4 -467.50 -162.90
" "calcium phosphate Ca3(P04)2 -0.00 >=0.001
_ sroxyapatite Ca5(PO4)3(0OH) -135.01 =-47.05

Strengite FeP04*2H20 >-0.001 >=0.001
Brucite Mg(CH)2 -16.47 -5.74
Amorphous Iron Fe(OH)3 < 0.001 < 0.001
Amorphous Silica Sio2 701.16 244.32
Fluorite CaFr2 104.12 36.28
Halite NacCl -6.6e+5 -2.3e+5
Thenardite Na2s04 -1l.6e+5 -5.5e+4
Iron sulfide FeS -0.40 -0.14

FRENCH CREEK SOFTWARE, INC.
KIMBERTON & HARES HILL ROADS, KIMBERTON, PA 19442




DownHole SAT(tm)
SURFACE WATER CHEMISTRY INPUT

Mcallen Ranch
Water Analysis

Report Date: 12-01-93

Gecthermal Formation
4080 ft. Avg. Depth

Sampled: 12-01-93

Sample ID#: © at 1818
CATIONS ANIONS

Calciunm(as Ca) 130.00 Chloride(as Cl) 4380.0
Magnesium(as Mg) 2.00 Sulfate(as S04) 50.00
Barium(as Ba) 4.00 "M" Alkalinity(as CaCo03) 598.00
Strontium(as Sr) 17.00 "p'" Alkalinity(as CaCo03) 0.00
Sodium(as Na) 2807.0 Silica(as Sio2) 356.00
Potassium(as K) 291.00 Phosphate(as P0Q4) 0.00
Lithium(as Li) 5.00 H2S (as H2S) 0.00
Iron(as Fe) 8.50 Flucride(as F) _ 25.00
Ammonia(as NH3) 0.00 Nitrate(as NO3) ' 0.00
Aluminum(as al) 0.00

Boron(as CaCo03) 79.00
LRAMETERS

pH 7.00

Temperature(Deg F) 250.00 Pressure(psia) 1000.0
Calculated T.D.S. 9152,.2 P-CO2(Bars) 3.16E-4
Molar conductivity 12680 Density(g/ml) 1.00

FRENCH CREEK SOFTWARE, INC.
KIMBERTON & HARES HILL ROADS, KIMBERTON, PA 19442




DownHole SAT(tm)
SURFACE WATER DEPOSITION POTENTIAL INDICATORS

McAllen Ranch
Water Analysis

Report Date:

Sample ID#: O

12-01-93

Gecthermal Formation
4080 ft. Avg. Depth

Sampled: 12-01-93
at 1818

SATURATION LEVEL

COMMON INDICES

Calcite Caco3 2.09 Langelier 0.63
Aragonite CacCo3 1.64 Ryznar 5.73
Witherite BaCo03 0.03 Practical 3.68
Siderite FeCO3 20.32 Stiff-Davis 2.34
Magnesite MgCO3 0.05 Oddo-Tomson 1.60
Strontianite SrCo3 0.05 Larson-Skold 10.12
Anhydrite CasSo4 0.01
Gypsum CaS04+*2H20 0.00
Barite BasSo4 0.17
Celestite Srso4 0.02
Tricalcium phosphate Ca3(P04)2 0.00

‘roxyapatite Ca5(P04)3(0OH) 0.00

.engite FePO4*2H20 0.00
Brucite Mg(OH)2 < 0.001 BOUND IONS TOTAL FREE
Amorphous Iron Fe(OH)3 283.22
Amorphous Silica sSio2 0.48 Calcium 130.00 76.91
Fluorite CaF2 0.26 Barium 4.00 1.65
Halite NaCl < 0.001 Carbonate 24.84 0.96
Thenardite Na2sS04 < 0.001 Phosphate 0.00 0.00
Iron sulfide FeS 0.00 Sulfate 50.00 41.17

FRENCH CREEK SOFTWARE, INC. _
KIMBERTON & HARES HILL ROADS, KIMBERTON, 15442




DownHole SAT(tm)

SURFACE WATER MOMENTARY EXCESS

McAllen Ranch
Water Analysis

Report Date: 12-01-93

Geothermal'formation
4080 ft. Avg. Depth

Sampled: 12-01-93

Sample ID#: O at 1818

1lbs/1000

PRECIPITATION TC EQUILIBRIUM mg/l Barrels
Calcite CaCo3 0.83 0.29
Aragonite CaCo3 0.62 0.22
Witherite BaCo3 -14.22 ~-4.96
Siderite FeCO0O3 0.35 0.12
Magnesite MgCo03 -6.15 -2.14
Strontianite SrCo3 -9.16 -3.19
Anhydrite CasSo4 -949.58 -330.89
Gypsum CasS04*2H20 -2069.9 -721.27
Barite BasS04 -11.7¢% -4.11
Celestite Srso4 -316.16 -110.17
"calcium phosphate Ca3(P04)2 -0.00 >-0.001
roxyapatite Cca5(P04)3(OH) -82.53 -28.76
Strengite FeP0O4*2H20 >-0,001 >=0.001
Brucite Mg(OH)2 -13,33 -4.64
Anorphous Iron Fe{OH)3 < 0.001 < 0.001
Amorphous Silica Si02 -368.39 -128.37
Fluorite CaF2 -37.85 -13.19
Halite NacCl -6.1le+5 -2.1e+5
Thenardite Na2S04 -1.3e+5 -4.,7e+4
Iron sulfide FesS -0.55 -0.19

FRENCH CREEK SOFTWARE, INC.

KIMBERTON & HARES HILL ROADS, KIMBERTON, PA 19442




McAllen Ranch, W_lihead Conditions

Langelier Saturation Index
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McAllen Ranch, W_ilhead Conditions

Stiff-Davis Index
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McAllen Ranch, W ilhead Conditions

Oddo-Tomson Index

11O




0G'2
00’8
05'8
0G2

0G'G

GG'E
09°€
GO
0L°E
GLE
08°¢C
G8'E
06°€

Xopu| wnlqijinb3 reoioeud
SUOLHOUOD P0BY|'™A "YoUR| USINON

1Sd




00’8
046’8
0Ge

00 ¥
0S¥
000G
059°G
00'9
0G'9
00’2
0G'L

xapu] AljIgels JeuzAy
SUOWIOUOD POSY[ WA “YDUR| US|NIIN

1Sd



Degree of Supersaturation (E-01)
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Degree of Supersaturation (E-02)

McAllen Ranch, W .lhead Conditions

Thenardite Saturation Level
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Ihead Conditions
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Ihead Conditions

Siderite Saturation Level
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McAllen Ranch, W.
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McAllen Ranch, W .lhead Conditions

Magnhesite Saturation Level
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McAllen Ranch, W._ Ihead Conditions

Fluorite Saturation Level
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Ihead Conditions

VMcAllen Ranch, W.

Celestite Saturation Level
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Ihead Conditions
Brucite Saturation Level

McAllen Ranch, W.
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Ihead Conditions

Barite Saturation Level
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McAllen Ranch, W lIhead Conditions

Aragonite Saturation Level
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McAllen Ranch, W .Ihead Conditions

Anhvydrite Saturation Level
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APPENDIX G




McAllen Ranch, 7& , Water Recovery

Witherite Momentary Excess




McAllen Ranch, 7& > Water Recovery

Thenardite Momentary Excess
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McAllen Ranch, 7L 5 Water Recovery
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McAllen Ranch, 75% Water Recovery

Momentary Excess

Hydroxyapatite




McAllen Ranch, 7¢ b Water Recovery

Halite Momentary Excess
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IVICAIEeN kaNcn, » Y Water Recovery

Gypsum Momentary Excess




McAllen Ranch, 7¢ ‘s Water Recovery

Fluorite Momentary Excess




McAllen Ranch, 7& , Water Recovery

Iron sulfide Momentary Excess




McAllen Ranch, 7& > Water Recovery

Celestite Momentary Excess

-410
-420
-430
-440
-450
-460
470
-480




00'g
0SS
gje] 5

291

0G°'S
€81

06’8
0Ge

Oc-

0e
ot
09
08
001
021
ot

|/Ow

SSO0OXT AlelusWo aloe)

AISANODS| IO S 3/ ‘UDUR| USINON



Brucite Momentary Excess

MCcAllen Ranch, /¢ % Water Recovery
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McAllen Ranch, 75 . Water Recovery

Anhydrite Momentary Excess

-1.10K

-1.20K

-1.50K

-1.60K



mg/l

McAllen Ranch, 7 % Water Recovery

Amorphous Silica Momentary Excess
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VICAllen Kancn, /- % \Water Recovery

Witherite Saturation Level

uonelniesiadng 1o asubaq



IVICAIeN kaNcn, /. % VWATer kecovery

| evel

10N

te Saturati

Ianl

Stront

0.0
40.0
30.0
20.0
10.0

uoneinyesiadng o saibsg



MM00°0
A0S0
YO0
~09°0
M08°0
Y00’ L
HHoc'L
AHOP° L
MO9°L

|]one] uonrinlesS SlLepIS

AIOAODSY| JBION 9 '/ 'UDUDY| US|INIIN

uoneiniesiedng 1o esiba



McAlen Ranch, 7 % Water Recovery

Magnesite Saturation Level
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o Water Recovery

NMcAllen Ranch, 7.

Gypsum Saturation Level
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o Water Recovery

McAllen Ranch, /.

Celestite Saturation Level
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IVICAIEN IkKaNcn, /- % Warter kecovery

Anhydrite Saturation Level
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McAllen Ranch, /7. ' Water Recovery

Oddo-Tomson Index
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J. McNutt & Associates, Inc.
McAllen Ranch Well Analysis
November, 1993

s 00 e

B-21 4113.00 2741.00 288:00

B-22 4085.00 2837.00 318.00
B-20 4135.00 2023.00 181.00

4082.00  2657.00

3327, qo ~

e DERTH 0 Zn Bl

B-16  3983.00 505000 7700 0

B-21 4113.00 1.20 4170.00 432.00 804.00
B-22 4085.00 0.50 4470.00 272.00 553.00
B-20 4135.00 0.30 3210.00 249.00 628.00

4082.00 0.90 4120.00 401.00 582.00

5218.00

:,7i2“..tﬂ”,

131 39 1068

NOTE: Water analyses based upon data from L.S. Land, UT-Austin Department of Geology



APPENDIX G

4 DEC 1993

TO: MR. KLEBER DENNY cc EPG, JWArnold,
Terra Associates, Inc. R. Johnson, file
Houston, Texas

tel: 713-993-0333
fax: 713-993-0743

FM: EUGENE R. REAHL

Ioniecs, Inc.

5455 Garden Grove Blwvd

Suite 321 . tel: 714-893-1545
Westminster, CA 92683 fax: 714-892-1592

SUB: PRELIMINARY EDR / RO COSTS & PERFORMANCE STUDY

REF: State of Texas Water Development Board Grant
Ionics M-10 (TX)

- = . e S oy Y e A My ey e M A g G N M R g e s MW e M e e S S oy T e S T e A EE R TR MR R W ek el Al mm e ok et mm v A e mm v e am e

Reviewed your water data for GROUP 1 thru GROUP 4 conditions. We
used the "mean" water analyeis for each group for the EDR vs RO com-
parisons. We alsoc used the range of feedwater pH’s for each group
and then took the average (high + low) / 2 plus about 20% for our
calculations. We used 24 degrees C as the feed temp in all cases.

(1} Per our discussion, rough data indicates GROUP 1 thru GROUP
4 waters contain levels of Boron {above 1.4 ppm) which will cause se-
vere problems for fruits, plants, and other growing things. Although
Bo causes problems for plants, you and I can drink same up to 45 ppm
with no problemi! EDR does not remove boron at normal pH. RO re-
quires elevated pH, as well, for effective reduction. As discussed,
wve’ve ignored boron removal in this study. Keep in mind though, if
Bo reduction is required, both EDR and RO could reduce same by having
the feed water pH raised to 8.5 - S9.5. This requires a presoftening
system installation {(either lime or lime-soda clarification or soft-
ening RO membranes) - so that 2nd phase EDR or RO system will not
suffer catastrophic membrane scaling due to high pH.

(2) Since you asked for high water recovery to minimize brine
disposal via injection wells - this was our overriding objective in
the study. The RO design pushed water recovery to e limit of 188 to

3 ppm Si02 in the brine for GROUP 1 thru GROUP 3. For GROUP 4 (be-

Juse S5i02 is low), we used B3% as a normal upper limit. Due to the
level of Calcium and Bicarbonate in the "mean" water analysis for
each GROUP, RO requires the feeding of sulfuric acid to feedwater in
each case, to control the level of CaC03 scaling in RO brine.



Terra Associates DEC 4, 1993
Mr. Kleber Denny Page 2

- A S R R e R TR R SR AR AR W AE Y SR Gn TR R MR SR R WS SR S WD MR M R AR N WP S TR M AR e e e e e S e e ED Mm A P MR P W Mm e e e e

DR system water recovery is also limited by CaC03 and CaS04 (calcium
11fate). At high water recovery EDR electrical energy (primarily DC
power used within EDR membrane stacks) also rises. ’

Two important points:

{a) for any actual/eventual installation, a
cost-benefit analysis would be made comparing the overall effects of
operating a desalter plant at various water recovery (ie 0O&M costs)
vs the costs of deep well injection. This study uses the highest re-
covery for RO and EDR - based on "mean” water analysis’

(b} +there’s a broad resnge of salinities & water
qualities in each GROUP - any actual desalter system built (RO or
EDR) could have significantly different capital and 0O&M numbers.

(3) Attached are flow schematic diagrams showing EDR & RO GROUP

1 thru GROUP 4 operations. PLEASE NOTE: EDR'’s GROUP 4 design should
be based on 9@% recovery - not the 824 illustrated. In each case EDR
puts less wastewater down hole than RO. This is very significant.
Also significant is the fact that the 0O&M spread between RO and EDR ;
(see attached GROUP 1 D&M + a review for all 4 cases) will be REDUCED
or ELIMINATED when the effects of EDR’s reduced well pumping, reduced

1st-treatment chemical addition PLUS reduced deep well injection

.sposal are included into the 0&M evaluation. We’ll let you add in
the cost of raw water and brine discharge pumping. Also - if ELEC-
TRICAL COSTS are less than $.08/KWHr the gap is further closed.

(4) Also attached are two (2 ea) pages indicating typical RO &
EDR capital costs. These costs indicate that EDR is more expensive
than RO - this is due to the fact that EDR produces 5@0 ppm water di-
rectly, while RO hlends to 500 ppm. Consequently, the RO system is
smaller (typically 80% of total flow). With EDR, the counterbalance
will be a smaller deep injection welll!

(5) Finally, we generated these capital and O&M costs in incre-
ments of 1.00 mgd product water. Since it’s likely that plants
larger than 1 mgd would be built, we generated our estimates based on
35.0@ mgd installations, broken down into 1 mgd inecrements.

We hope this info package gets you up to speed on the initial RD and
EDR process comparison - please call us to discuss further.

EUGENE R. REAHL




PRELIMINARY EDR/RC COSTS & PERFORMANCE STUDY

FH1 EUGENE R, REAHL
Jonica, Inc.
94353 Garden Grove Blvd
Suite 321 tel: 714-893~1545
Westminster, CA 92683 fau: 714-892~15972

SUB: CORRECTION TO DATA

REF; State of Texaes Weter Development Bosrd Study
Ionice memo dated 4 DEC 93
Ionics M3~27260

Your call tn me yeaterday diecuscsed two topics. Firet, the EDR brine
TDS values illustrated in our DEC memo., VYes, these do need to be
rrected, ag doees the 2nd item - our D&M number.

(1) CORRECTED EDR BRINE TDS VALUES:

Overall performances of EDR and RO indiceted on original flow sche-
matic¢ diegramg were correct, in terma of vater recovery, praoduct
quality, eta. RO brine qualities vere correct - EDR brine qualities
need to be mmended. Some sriginally indicated EDR brine TDS valuem
vere too leow, vhile sgome were high, Have marked up the original
GROUP { - GROUP 4 flov echematics to indicate correoted EDR brine
qualities. Have also attached 2 page# of zomputer generated water
qualities. Theese indicate the "mean” rav water quality used for
GROUP | thru GROUP 4 decigne, as woll as EDR product, steady-state
brine and averaged brine TDS. I would think you oould easily ohange
these figurea on your report via PLC/computer,

(2) CORRECTED EDR O&M COST:

R Y s EE B Ar R P A D T N S AR W ot vl M A e

Your right again ~ the EDR D&M numbers don't add up correctly, I
checked 8ll the caleculntione made for RO and EDR. Prablems wvere

used by an errant hand held calsulator which was replaced late last
sear, Singe all ealc’e were shacked, ve also talked further yester-
day wvith RO membranse manufaucturers te have them comment on original
designg/costs generated by this writer,

Have attsched two new data sheets to replace the OLM breakout
originally indiocated for GROUP #! water ceee, and to replace the
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Mr. Kleber Denny Page 2

LIL N NI W Y halindl ol Rl B e U S

Review of O&M Costs for all 1L-4 cases.

2nd new sheet corrects two erroneous hand held cslculator mistakes
vhich vere included in your original data: EDR GROUP #% 0&M has been
lovered, while EDR GRGUP #2 O&M ham been increased. All of the RO
0LM cocsts have been slightly railged to mocount for what will be s
higher "averaged" RO feed pump pressure over S5 year membrane life.

This new sheet reflects ACCURATE RO and EDR Q&M costs.
(3} OTHER FACTORS:

Normally, groundwaters are clean and preésent no problem to EDR or RO
systoms « with disposable cartridge filters being the only pretreat-
ment required. Hovwever, as ve’ve been finding in So California re-
cently, wells drilled dewn into old/ancient riverbeds are producing
rav vaters with high Silt Density Index (5DI) pumbers. This means
that high enough amounts of very £ine gilt ere coming up in raw wa-
ters to be a problem for RO, Additional prefiltration (multi-media
filters with coagulant chemical fesd) sre being *designed" into RO
coste, EDR will not require thiwm type of filtration, as unlike RQ,
EDR membranes are not used as super filtersg, since with EDR, water ig
rnot pushed through the membranes.

From our experience in areas West of Corpus Christi (in townes like
Hebbronville) uranium mining was accomplished by pumping ammonia
baced chemicals down inte wells which bisected ancient riverbeds,
From gur understanding of Texas geology, your area of intereet (GROUP
#1 thru GROUP #4) may have gimilar conditiens., This would mean that
edditional pretreatment maybe be required = particularly for RO.

The bottom line to all this is, that in addition to considering the
extya groundvater pumping with RO (ve EDR}, and the extra deep injec-
tion vell volume with RO, additionel capital and O8N costs could be
incurred vith RO - over and sbove what we‘ve indicated in our memos
to you., Only after test wellg have been drilled at a speoiflc eite,
and only after sll raev water date i& collected/analyzed, will & final
determination of ACTUAL RO costs/performances be possible, The senme
could be seid for EDR - but to a much lesser extent, aince compared
to R}, EDR ig far lese suscgptible to "surprises'.

(4) The changes indicated in this mema will make your original
study more accurate. Hope wve have not confused you too mush - please
call us after you’'ve reviewed this latest input,

EUGENE R. REAHL __ —




GROUP 1 QONDITIONS

195, 000 gpd bypass water

>
1.225 mgd wel lwater RO BLENDING RATIO = .805 / .195 " 1.00 mgd praduct
o
> TDS = 500 Pmm
TFC RO UNIT
————> ~
B2.5%
975,000 gpd 805,000 gpd
DS = 2177 ppm |LVELEr ReCOVery| mps'= 87 ppm
RO_BERINE
Flow = 170,750 gpd
TDS = 12,440 ppm .
§io2 = 185 ppm
1.136 myd wellwater EDR BASED SYSTEM 1.000 mgd product
ca . -
88% -
WATER RECOVERY DS = 500 pem
EDR_BRINE
Flow = 136,000 gpd

TDS = 20,657 ppm (steady-state)
= 14,497 ppm (averaged)




GROUP 2 CONDITIONS

178, 000 gpd bypass water
%;?

1.174 mgd wellwater RO BLENDING RATIO = .825/.175% 1.000 mgd produc

> >
DS = 500 ppm

w TFC RO UNIT
> —
996,000 gpd 82.5% 822,000
TDS = 2398 ppm | WATER RECOVERY | oo/~ aagggm
RO WASTEWATER

Flow = 174,370 gpd
DS = 13,702 ppm
Si02 = 185 ppm

1.136 mgd wellwater EDR BASED SYSTEM 1.000 mgd product

' > 88% TDS = 500 Ppm
WATER RECOVERY P

EDR WASTEWATER

Flow = 136,000 gpd
TDS 23,344 ppm (steady-state)
16,362 ppm (averaged)

nin




CASE 3 CONDITIONS

214,000 gpd bypass

RO BLENDING RATIO = ,786/.214
1.209 mgd wellwater 1.000 mgd product

- >
TDS = 500 ppm

TFC RO UNIT
995,000 gpd 73% 786, 000 gpg
’ 4
DS = 1544 ppm LBIER RECOVERY | 1ps'= 80 ppm

RO WASTEWATER

Flow = 208,940 gpd
™s = 7,352 ppm
sio2 = 185 ppm °

EDR BASED SYSTEM

1.111 rmgd wellwater 1.000 mgd product

> 90% DS = 500 pﬁ'

WATER RECOVERY
.

EDR WASTEWATER

Flow = 111,100 gpd
TDS 25,286 ppm (steady-state)
15,989 ppm {(averaged)

nnH




CASE 4 CONDITICN

206,000 gpd bypass water

-

1.140 mgd wellwater RO BLENDING RATIO = .794/.206 1.000 mgd product

— >
TDS = 500 ppm

TFC RO UNIT

> 85%
934,000 gpd
TDS = 2059 ppm| iR RECOVERY

000 o8

TDS = 95 ppm

RO WASTEWATER

Flow = 140,000 gpd
™S = 13,725 prm
§iC2 = 108 pem
1.087 mgd wellwater EDR BASED SYSTEM 1.000 mgd product
.
> 92% = -
WATER RBECOVERY TDS = 500 pom

EDR WASTEWATER

Flow = 87,000 gpd
TDS = 25,495 ppm (steady-state)
16,120 ppm (averaged)




BUDGET CAPITAL COST REVIEW

- - -t = wm m e W

---costs measured in thousands of dollars---

GROUP 1 GROUP 2 GROUP 3 GROUP 4
REVERSE & 6635 S 685 $ 635 $ 660
QSMOSIS
BASED
SYSTEM
JR BASED $ 940 $ 940 $ 930 £ 8935
SYSTEM

e e i —— e s - e n e e b mk e e SN ML e e T D M e e S MR AL dl SN ST R ML M MR T Mm TR W MR Mm R n En ee v R e ey oA S e e e

* above capital costs include all essential elements of desalter
process - membrane systems, freight, installation, and building.
cogts DO NOT INCLUDE rav wvater wells, piping to desalter, brine
transfer to deep injection vwells, nor deep injection wells. costs
DO NOT INCLUDE taxes, permits, eng’ring, architectural fees, etc
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ESTIMATED OLM COSTS IN DOLLARS PER 1000 GALLOHNS

e wr v e e SR EE GE EE WS GE BN S v Gn R gy B AN BE N B A D G Mk B dn e e s vk A R B A MR mr ey e Ge G am W

RO EDR
(1) TOTAL OPERATING COSTS:
A, Electr Pover (5.08/KWHr) #«(1) ¢, 323 $.3188
B. Total Chemicals Used
(RO FLOCON 200) 4,010 -none-
(RO H2804 to feed) $. 028 rnone~
{RO/EDR membr cleaning) $.010 $.01%
(EDR acid to feed) ~none- $.010
(EDR FLOCON to brine) -pnone- 4, 0225
C. Replace Filter Cartiridges $. 060 8. 040
TOTAL OPERATING £0S5TS: a.A3% $.378
(2) LONG~TERM REPLACEMENTS:
A+ RESERYE: HMMemdrane Repl s, 290 S, 092
B. RESERVE: All QOther Parte 4, 058 £, 0230
TOTAL REPLACEMENTS COST: $.145 &,120
(3) TOTAL ALLOCATED LABOR ($2S/Hr):
A. Daily Amortized Labor $. 023 S, 028
B. Amortized Maint Labor &. 042 &, 027
TOTAL ALLQCATED LABOR: 8,075 S, 082
(4) TOTAL SPECIFIC PROQCESS COST: £.651 $. 830
(5) RO BLENDING RATIO: s 805/. 195
(no blend with EDR)
{6) FINAL Q&Y COST WATER: =#(2) 8, 524 &g, 550

MR ow oE N ES Gy WP S g M A A D SN b e A EE b o oa we W o W e O - oar e A - ae g gy W

bl K K R RN R
o V0 o D e P e w e Mo i G0 D on mn Y P N A e B o ah D gy e s A N B & e e P A AR TR WA g iy e v gy s En e o

*#+(l) obove electr power DOES NOT inelude well FPump or praduct
reépressurization, nor deep injection well pumping
'R fie=d wwcy DPOCS NOT include post-treatment chemicals
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REVIEW GF O&M COSTS ex#(l)

includes costs of electricity, chemicals, filters,
long=term replacements and labor - all mencured in
$/1000 gallons of final 50@ ppm TDS drinking water

GROUP #1 GROUP #2 GROUP #3 GROUP #4
REVERSE &, 520 %, 538 $. 496 8. 470
QSM08IS .
{with °
blend)
EDR =, 550 $, 600 s, 350 8. 544
{no blend)
procese elegtricel energy consumption in
(1) KWHr/100Q gallon ##(2)
&
(2) total KWHr/day per 1 mgd prodvot flow
GROQUP #1 GROUP #2 BROUP #3 GROUP #4
' REVERBE (1) 4,2/3,22 4,1/3,37 3.83/3.03 3.973,09
‘ 0sHOSIS
t2) B220 379 3030 2296
EDR (1) 3.95 4,3 3.9 3.9
(2) 3950 43Q9 3900 3500

er(l) O&M costs DO NQOT INCLUDE well pumping, preduct repressur-
ization, deep injeation well pumping, and ovther ocosts.
(2) RO KWHr/KGal numbers represent mpecific RO energy/blended

O&M cowt, based on each cases RO product blending ratio (see
flov schematic diagrams).
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From : CANYON [NDUSTRIES, INC. 286 $92-2235 Dec.B2. 1933 @8:81 AM PB1

CaNnyoN INDusTRES, INC.

5346 MOSQUITO LAKE AD.
DEMING, WA S8e44q

December 1 1983

Bob Young

Robetl Young & Associates, Inc.
10101 Fondren, Ste 480
Houston, TX 77098

Dear Mr Young.

Thank you for your call and faxed data on e planned Geo-Pressure Hydroelectric
project Attached is a sketch showing tymcat isyout of a simitar sized system

Equipment is described as follows:

Turbine Single variable nozze impulse (Paron) type turbine, 1800 RPM shaft
speed.

Generator tnduction type, 1800 RFM 480 VAC three phase, with power factor
correction.

Controls Operational and protective svAldhgear to comply and interface with
the utllity grid.

Budget estimate, equipment as described... ... ... $ 66,000 00.

{ trust this will assist you in further plsnning, g Jive me a call as you have questions

Si fny ]
I
Jvipite.

Daniet A. New

DAN pan
Encl.
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