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(1)vegetable production
in the Salinas Valley
(California, U.S.A.); (2)
digital computerized
photography for crop
production; (3) dry and
fluid fertilizer applica­
tion and use; (4)modern
irrigation technology; (5)
drip irrigation for small
farmers; (6) application
of chemicalsthrough the
pivot system; (7)reduced
tillage systems in dry­
land farming; (8) maxi­
mum economic yield
research; (9)modern fer­
tilizer and handling sys­
tems for dealers;and (10)
hydroponic systems.

Dr.L. E. Ahlrichs,
IFDC Marketing Specia­
list, who served as
Manager of this pro­
gram, described it as a
"forum where the parti­
cipants were able to
share and evaluate the
ideas and concepts
gained from their obser­
vations of new and dif­
ferent practices at the
operational leveI:'

Mrs. Harivololona Rasoanirainy from Madagascar, a participant
in the "Fertilizer Sector Development Training Program for
Graduate Students;' conducts an experiment.

Three New Throning Programs Spark Interest in Variety of Subject-Matter Areas

m:Three new trainingr (. programs recently
-- \ offered at Head-

; quarters sparked in-
terest in a variety of subject-matter
areas. These programs were ''Advances
in Fertilizer and Irrigation Thchnology
in the United States;' "Investment
Analysis and Decisionmaking- Fertili­
zer Sector Projects;' and "Fertilizer
Sector Development'fraining Program
for Graduate Students:'

Advances in Fertilizer and Irrigation
Technology in the United States

This very innovative program, con­
ducted during May 8-27, 1988, creat­
ed a high level of interest and
enthusiasm. The rationale for the pro­
gram derives from the fact that
modern fertilizer and irrigation tech­
nologies offer an opportunity for in­
creased agricultural production in
many areas of the world.

The ''Advances'' program explored
the most advanced fertilizer­
irrigation technology found in the
United States. The participants visit­
ed and discussed with farmers, deal-
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ers, and researchers the use of various
available technologies. The relevance
of these technologies to the
developing-country situation was
evaluated.

The program attracted 12 crop
input professionals from Australia,
Colombia, Egypt, India, Indonesia,
Jordan, Morocco, Nigeria, Peru,
Venezuela, and Zambia.

Some of the topics covered during
the program included:

Investment Analysis Decisionmaking
for Fertilizer Sector Projects

Another new program, conducted
during June 6-24, 1988, focused on
"Investment Analysis Decisionmaking
for Fertilizer Sector Projects:' This ex­
tremely worthwhiletopic captured the
interest of 20 participants from Ethio­
pia, Guinea, India, Jamaica, J oman,
Madagascar, Mexico, Pakistan, the
Philippines, Spain, and the United
States.



Participants in the "Investment Analysis Decisionmaking for Fertilizer Sector Projects" Train­
ing Program visit a fertilizer dealer's operation.

The capital investment required for
fertilizer sector supply and distribu­
tion projects is often quite large­
ranging from about US $1-5 million for
a modest importation/mixingfbagging
scheme to more than_ US $:300million
for a world-scale basic production and
physical distribution system. The
availability of investment financing
and the long-term economic feasibili­
ty of such projects depend heavily
upon the integrity of the financial and
economic analyses used to justify the
project. This program was designed to
familiarize the participants with the
fundamental concepts, approaches,
methods, and techniques needed to de­
termine the technical, economic, and
financial feasibility of fertilizer sector
investment projects.

The "Investments" program covered
all aspects of the financial and econom­
ic analysis of fertilizer sector invest­
ments and the finance of such
investments. Attention was paid to the
sector environment on a global basis,
supply demand forecasting, cost es­
timating, financial analysis, economic
analysis, decisionmaking, and finance
services.

Basic lectures and instruction were
complemented with a number of
problem-solving exercises and work­
shops using actual case studies from
both IFDC and the World Bank,
designed to give the participants an
opportunity to apply the basic con-
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cepts in performing several types and
levels of economic assessments/invest­
ment analysis. In addition, the pro­
gram included a field trip to a fertilizer
dealer to illustrate the marketing type
of investment, a major fertilizer
manufacturing site to illustrate both
cost control and financial analysis and
a port to illustrate investment in
infrastructure.

D. 1. Gregory, IFDC Marketing
Specialist, and the program manager,
summarized the program in this way:
"The program provided the opportuni­
ty for senior government planners and
industry financial managers to develop
the skills required for realistic invest­
ment analyses in the fertilizer sector.
Exposure to the expertise of leading

Dr. George Van Scoyoc,
Professor of Soils,
Purdue University,
explains the differ­
ence in soil charac­
teristics from the
temperate to tropi­
cal zones using
soil profiles as
Dr. L. E. Ahlrichs,

Marketing Specia-
list; Mrs. E. M.
Osanyintuyi from
Nigeria; R. S. Giroti,
Training Administra­
tor; and E. H. Ekpiken
of Nigeria look on.

commercial organizations and interna­
tionallending institutions provided a
timely forum with immediate practical
application. The need for this type of
program will continue to grow:'

Fertilizer Sector Development Train­
ing Program for Graduate Students

In cooperation with Purdue Univer­
sity (U.S.A.), IFDC offered this pro­
gram to help graduate students
understand the dynamics of tropical
agricultural development, especially
related to increased food production
and increased use of fertilizers in the
developing countries.

Thirteen graduate students from
Malawi, Somalia, Zimbabwe, Zambia,
Tanzania, Pakistan, Indonesia, and
Rwanda attended this program, which
was designed to help them understand
the issues that impinge directly and in­
directly on the efficiency of the fertiliz­
er sectors of developing countries. The
students are presently attending
Colorado State University, Oregon
State University, Michigan State
University, University of Illinois,
University of Georgia, University of
Kentucky, and Pennsylvania State
University.

The program focused on the follow­
ing topics: (1) key characteristics of
tropical environment; (2) soil fertility
and crop management; (3) the role of
fertilizers in food production in de­
veloping countries; (4)the economics of
fertilizer use; (5) marketing and distri­
bution of fertilizers; (6) management
and communication in the fertilizer
sector; (7) technologies of fertilizer
production - role of indigenous re­
sources; (8)policy environment and the
fertilizer sector; (9) fertilizer database
system; and (10) environmental issues
related to the fertilizer sector.
(Continued on page 7.)



Nigeria-

IFDC Team Assesses Fertilizer Demand and Efficiency
of Fertilizer Distribution System in Nigeria

Under the spon­
sorship of the World Bank, IFDC re­
cently conducted a limited assess­
ment of the fertilizer market in
Nigeria. Two IFDC fertilizer special­
ists visited Nigeria to conduct a 4­
week study of that country's fertiliz­
er market.

J. H. Allgood, Fertilizer Market
Analyst, and Dr. W. E. Clayton, Fer­
tilizer Distribution-Transportation
Specialist, devoted 2 weeks to in­
country data collection and analysis.
Mr. S. S. Oridota of the Federal Fer­
tilizer Procurement and Distribution
Division (FPDD) and Professor O.
Ogunfowora, Consultant to FPDD,
represented the Government of
Nigeria on the project and were in­
strumental in facilitating discussions
with key organizations and agencies
in Port Harcourt, Owerri, Kano,
Kaduna, Lagos, and Abuja.

The two principal areas of focus for
this study were the estimation of fer­
tilizer demand and evaluation of the
operating efficiencies of the fertilizer
distribution system.

As a result of the study, the team
estimated that in 1988 fertilizer use
in Nigeria will total only about
253,000 tons of nutrients or 4% less
than the 1987 consumption level.
This slight downturn in use will be
due· to supply shortages. On a
nutrient basis, nitrogen consumption
in 1988 is projected to total 121,000
tons of nitrogen or about the same as
the 1987 use level. Phosphate use is
expected to total only about 79,000
tons of PzOs, down 14% from the
previous year. Meanwhile potash is
estimated at 53,000 tons of KzO,up
7% from the 1987 use level.

The product mix used in 1988 will
be somewhat more limited than that
of previous years. However, this
should not present any significant
problems. Complex fertilizers will ac­
count for over 50% of the total mar­
ket while calcium ammonium nitrate,
single superphosphate, and urea will
also continue in popularity; they will

account for 19%, 12%, and 11%,
respectively, of the market.

The supply constraint, which will
limit fertilizer use in 1988, is expect­
ed to be corrected in 1989 and be­
yond. Consumption should return to
the trend established during the early
to mid-1980s. The projected annual
growth rates in fertilizer use during
1988-93for nitrogen, phosphate, and
potash are 5.3%, 7.0%, and 3.6%,
respectively. Nitrogen, phosphate,
and potash use are expected to total
165,000 tons, 129,000 tons, and
61,000 tons of nutrient, respectively,
in 1993.

As for the physical distribution
system, the team found a very effi-

A Nigerian
farm family

weeds a maize

crop.

ciently structured distribution and
handling system established in Niger­
ia. The first benefit of the Nigerian
system arises in the area of port dis­
charge and handling. The convention­
al wisdom is that some storage is
necessary in or near the port so that
the ship can be offloaded rapidly and
released. In Nigeria, however, virtu­
ally all fertilizer is offloaded directly
to lorries for transportation upcoun­
try. This reduces the number of han­
dling and storage operations and the
associated damage costs. There is
some inefficiency in the system in
that lorries are kept waiting at the
ports to ensure continuous cargo
(Continued on page 6.)
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Colombia and Headquarters-

IFDC Team Finalizes First
Complete Basic Process Design of
Fertilizer Plant

An IFDC team recently put the
finishing touches on the Center's first
complete basic process design of a fer­
tilizer plant. This design was com­
pleted for the NPK plant of Abonos
Colombianos S.A. (ABOCOL),of Car­
tagena, Colombia.

The project was under the leader­
ship of J. R. Polo, IFDC Engineering
Coordinator. He was assisted in the
design phase principally by V. E.
Leon, Fertilizer Production Specia­
list, and J. R. Lazo de la Vega, Spe­
cial Project Engineer. This project
has evolved from IFDC pilot-plant
tests conducted to determine the re­
quired operating conditions to a basic
process design for the modification of
the ABOCOL plant. The pilot-plant
studies, which werecarried out earlier
this year, were performed in IFDC's
combination phosphoric acid/nitro­
phosphate unit. During these tests,

Polo was assisted principally by
George Bolds, Pilot-Plant Operations
Coordinator; J. R. Lazo; and T. Alan
Nix, Assistant Pilot-Plant Opera­
tions Coordinator.

As for the intended outcome, Polo
says, "The design calls for new equip­
ment and operating conditions in
order to meet the requirements of pol­
lution abatement, process control,
corrosion prevention, and material
use efficiency.At the same time, the
production capacity will increase' by
about 65% to a daily minimum of 900
metric tons."

For the past 25 years, ABOCOL
has been a major producer of com­
pound NPK granular fertilizers in
Colombia; they use a nitrophosphate­
type process in manufacturing this
fertilizer. A variety of factors caused
ABOCOL to evaluate the feasibility
of modifying and improving their ex-

isting plant. These factors included
(1)changes in fertilizer demand, espe­
cially the trend toward high-nitrogen
and low-phosphate and -potash
grades; (2) the need for increased
production and production efficiency;
(3) the need for improvement in con­
trol of environmental pollution; and
(4)the need for maximum flexibility
to make it possible to quickly respond
to changes in demand (fertilizer
grades). The modifications would be
made to achieve these objectives with
a high priority given to the produc­
tion of a wide variety of NPK ratios,
some of which would contain secon­
dary and micronutrients.

Some objectives of this project
were to improve the quality of differ­
ent grades through optimization of
process and instrumentation, to in­
crease the production rate, to design a
cleaning system for gases from the re­
actors in order to obtain a levelof con­
taminants typical of U.S. standards,
and to provide flexibility for produc­
tion of high-nitrogen fertilizer grades.

ABOCOL expects to implement
this modification within a short peri­
od of time.•

Dr. Evangeline Alocilja. This latest
model is an attempt to try to over­
come the limitations of the earlier
version. (Dr. Singh is now a Systems
Modeler/Soil Scientist at IFDC,
where he is continuing to work on the
rice model and other modeling activi­
ties associated with the IFDC/Inter­
national Benchmark Sites Network
for Agrotechnology Transfer col­
laborative modeling project.)

One of Calabio's collaborators at
IFDC, Dr. Douglas C. Godwin,
Agronomist/Systems Modeler, sum­
marized the cooperative effort lead­
ing to the evolution of the present
model. "Over the past several years,
numerous high-quality field data sets
have served as a fund'amental re­
source and testing base for the de­
velopment of the rice model;' Godwin
says. "As model development

to focus their research on practical
problem-solving exercises.

One of the latest collaborative ef­
forts concerns the development of a
rice model using past agronomic field
data. Jenny Calabio, IRRI Research
Assistant, recently came to IFDC to
assemble a data base and data from
literature that will be used in con­
structing a rice model. This model
will provide answers to fundamental
questions regarding management
practices on rice, such as plant popu­
lation, transplanting versus direct
seeding, variety selection, and fer­
tilizer management options.

In constructing this model, the
IFDC/IRRI collaborators are build­
ing on a previous, first-generation rice
model, which was developed by
Professor Joe Ritchie, Dr. Upendra
Singh, Dr. Susan Otter-Nacke, and

Headquarters and the Philippines-

The IFDC:IRRI Connection Produces Rice Model

Ir,,1Since 1978, when an
IFDC scientist was

first posted at the International Rice
Research Institute (IRRI), IFDC and
its sister center in the Philippines
have been collaborating on the de­
velopment of various strategies to
reduce nitrogen losses on wetland
soils cropped to rice.

During a recent visit to IFDC
Headquarters, Dr. Roland J. Buresh,
IFDC Soil Scientist posted at IRRI,
discussed with Headquarters staff
the results of field trials being con­
ducted in the Philippines. A mutual­
ly beneficial exchange of information
has been established that allows
Buresh to use the research methods
being developed at IFDC Headquart­
ers in his field trials at IRRI. In turn,
the IFDC Headquarters staff are
using data from field trials at IRRI
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James C. Starkey, IFDC Graphic Designer (far
right), generates one of the piping and in­
strumentation drawings for the ABOCOL

modification project, using a computer-assisted
design system. From left, J. R. Polo, Engineer­
ing Coordinator; V. E. Leon, Fertilizer Produc-

tion Specialist; and Ramon Lazo de la Vega,
Special Project Engineer, look on.

proceeds, we will identify knowledge
gaps and communicate this informa­
tion to IRRI. Dr. Buresh and his col­
laborators at IRRI have experiments
underway to fill in these gaps."

According to Godwin, the collabo­
ration is working very well. "We are
heavily reliant on the continuation of
this collaboration to obtain the data
and insights that we need on the be­
havior of nitrogen in Southeast Asian
rice-cropping systems;' he says. "In
addition, we hope that our efforts are
continuing to develop a broader focus
in research in the rice-cropping
systems."

As for long-term aims the collabo­
rators envision that upon completion
of the rice model they will be able to
apply it anywhere rice can be grown
to identify the optimum strategies for
improving nitrogen use efficiency in

This model will provide
answers to fundamental
questions regarding
management practices on
rice, such as plant
population, transplanting
versus direct seeding,
variety selection, and
fertilizer management
options.

rice production. "In the long run we
hope that the model can be used as
a simple tool for quantifying gaseous
losses of nitrogen to the atmosphere

Dr. Upendra Singh, Visiting Scientist (second
from left), demonstrates a simulation run of
the rice model as Dr. C. A. Baanante, IFDC
Economist; Dr. Douglas C. Godwin, IFDC
Agronomist/Systems Modeler; and Jenny Cala­
bio, IRRI Research Assistant, look on.

where it can act as a potential pollu­
tant;' Godwin says. "The model will
also calculate nitrogen losses to
groundwater and nitrogen runoff­
both important sources of pollution."

Calabio hopes that his stay at
IFDC will serve as an incentive to his
colleagues to come to IFDC and con­
tinue the collaboration to developrice
research methodologies.

In the meantime, research being
conducted by Leella Holt, Laborato­
ry Supervisor, and Dr. B. H. Byrnes,
Research Associate, will lead to the
development of better techniques for
measuring gaseous losses of nitrogen
in rice-cropping systems. As these
new techniques evolve, they will be
implemented in the field research pro­
gram leading to more rigorous valida­
tion of the rice model..
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(Continued from page 3.)
discharge. The second benefit is in
direct (primary) transportation to the
primary distribution point (PDP)level.
Because fertilizer is moved directly to
PDPs scattered throughout the coun­
try, primary transport costs are in­
creased by a relatively small amount
while secondary transport costs are
eliminated.

The team concluded that the physi­
cal distribution system for fertilizer in
Nigeria is an efficientlystructured sys­
tem, allowing little room for improve­
ment. One area of major concernis the
growingburden placed on the Govern­
ment by the heavy fertilizer subsidy.
At mid-1988prices the fertilizer sub­
sidy rate for the most popillar product
used in Nigeria (15-15-15)was 78%.•

Dr. W E. Clayton, IFDC TcansportationlDistribution Specialist, inspects bagged fertilizer at
NAFCON's Onne plant.

Thnzania-

Study of the Minjingu Phosphate
Company Completed

At the request of
the Finnish International Develop­
ment Agency (FINN IDA), IFDC and
the CSM Consulting OY of Finland
recently completed a study of the
Minjingu Phosphate Company
(MIPCO) of Tanzania.

Minjingu Phosphate Company,
Ltd., is wholly owned by the Govern­
ment of Tanzania. The company was
established to commercially exploit
the Minjingu phosphate deposit and
concentrate the phosphate rock into
a salable product as well as to trans­
port the product to the godown in
Arusha, Tanzania, to be loaded onto
railway wagons for sale.

The purpose of the mission was to
identify each external and internal
constraint to the use of MIPCO's
phosphate rock production capacity
and draw up plans for the elimination
of these constraints. The viability
and economic justification of the
plans were assessed and alternative
courses of action were proposed with
an anticipated economic outcome for
each alternative. The course of action
considered to represent the econom­
ic optimum was selected.

Because MIPCO is the first link in
the phosphate chain from a phos­
phate deposit to the farmer's field, its
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operations had to be analyzed both at
the macroeconomic and microeco­
nomic levels. The main areas and
focus points of this study were (1)
macroeconomic framework, (2)phos­
phate reserves, (3) fertilizer produc­
tion, (4) current and potential
markets, and (5) MIPCO.

The team leader of the mission was
Dr. Paavo Harju, Counsellor and Lec­
turer in Strategic Management, CSM
Consulting OY, Helsinki, Finland.
Other members of the team included
Lewis B. Williams, IFDC Liaison
Scientist, East and Southeast Africa;
Owen W. Livingston, Director of
IFDC's Fertilizer Thchnology Divi­
sion; Steven Van Kauwenbergh,
IFDC Geologist; and Esco Kurvinen,
Liaison Officer with MIPCO.

The specific tasks of the team in­
cluded an external analysis, com­
posed of a macro viewbased on policy
options in agriculture, industry, and
mining; the Government's imports,
exports, and marketing policies;
financing; and institutional aspects.
The team's tasks also included a
review of MIPCO's operation and
phosphate reserves; an assessment of
the prospects and economics of direct
application; an evaluation of the
prospects and economics for export

and, if viable, the appropriate market­
ing strategies; an assessment of the
transport and distribution system; a
proposal for technology and neces­
sary investments for future produc­
tion; and an assessment of manpower
and staffing needs as well as the
production costs and pricing.

According to Williams, the conclu­
sion reached by the team was that
"the largest market for MIPCO's
phosphate rock concentrate is the
Tanzania Fertilizer Company (TFC)
at Tanga. The continued operation of
this plant is necessary for a success­
ful operation of MIPCO:'

The team compared four strategies
in a preliminary way for TFC to im­
prove operating efficiency,reduce pol­
lution, and lower costs. All options
require some investment since the
plant needs major improvements. A
detailed evaluation of TFC compar­
ing indigenous production versus im­
port of phosphoric acid to make triple
superphosphate was recommended.•



Headquarters-

Workshop Focuses on Mediterranean, Middle East,
and North Africa

(Continued from page 2.)

The graduate students completed
exercises in field sampling and soil
testing, the economics of fertilizer
use, and a "How to Serve the Small
Farmer" case study.

'!\voof the participants in this pro­
gram were interviewed to ascertain
their perception of the program's

The United Nations Development
Programme sponsored a special work­
shop at Headquarters during May 1­
14. This workshop focused on "Fer­
tilizer Sector Development and
Agricultural Production in Selected
Countries of the Mediterranean, Mid­
dle East, and North Africa:'

The overall goal of the workshop
was to assist target countries in ac­
celerating food production by remov­
ing or relaxing the supply and
demand constraints to increased and
more efficient use of fertilizer. This
was accomplished by identifying im­
pediments to and suggesting strate­
gies and programs for promoting
fertilizer sector development in an ex­
peditious and cost-effective fashion
consistent with national and region­
al agricultural development objec­
tives and plans.

The principal purpose of the work­
shop was to formulate strategy
guidelines for strengthening existing
fertilizer research, extension, and sup­
ply and marketing systems. In addi­
tion, programs were developed to
transfer information needed to
hasten the adoption of more efficient
fertilizer and fertilizer use technolo­
gies by farmers.

In devising these guidelines the
workshop addressed the following
issues.

1. Relevance of existing soil fertili­
ty and fertilizer-related research
and extension programs to farm­
level needs.

2. Factors impacting on the so­
cioeconomic condition of the
farmer and his use of fertilizer
and other agricultural inputs.

value and its outcome. Abdullahi
Abdi, General Manager of the North­
west Region, Agricultural Develop­
ment Project, Ministry of
Agriculture, Government of Somalia,
found the training program to be "an
excellent overviewof soil fertility and
fertilizer materials and how they are
used to increase agricultural
productivity:'

3. Development of more effectivena­
tional fertilizer sectors through
the integration of research, exten­
sion, and supply and marketing
strategies.

4. Training requirements for de­
veloping and implementing
sound fertilizer production,
procurement, marketing and dis­
tribu tion, and use-related
programs.

'!\venty-fourdelegates representing
18 countries participated in the work­
shop. The countries represented were
Algeria, Bahrain, Cyprus, Egypt, Jor­
dan, Lebanon, Morocco, Romania,
Saudi Arabia, Somalia, Sudan, Syria,
'I\misia, United Arab Emirates,
Yemen Arab Republic, and
Yugoslavia.

The overall goal of the
workshop was to assist
target countries in
accelerating food
production by removing
or relaxing the supply
and demand constraints
to increased and more
efficient use of fertilizer.

A series of country profiles,
presented by the delegates, exa­
mined the current situation and
outlook for agricultural and fer­
tilizer sector development in their
countries. The country papers fo­
cused on the fertilizer supply and

Mrs. Rosoanirainy Harivololona of
the Applied Research Department,
Government of Madagascar, plans to
apply some of the technology that
she learned during the program by
conducting soil tests and making fer­
tilizer recommendations based on the
results of these tests and climatic
conditions .•

use constraints that impede the ex­
panded and more efficient use of
fertilizer.

Thward the end of the workshop,
the delegates and faculty were or­
ganized into three working groups to
discuss and identify key issues and
prepare suggested strategies for
speeding the development and im­
proving the performance of fertilizer
sectors in respect to the following
three areas:

1. Fertilizer use- Increasing use
and use efficiency.

2. Fertilizer supply- Developing ap­
propriate and efficient fertilizer
supply sources.

3. Fertilizer marketing and
distribu tion - Determining and
satisfying farm-level demand.

The findings of the working groups
werepresented and discussed at a ple­
nary session of the workshop.

In addition to the formal sessions,
the workshop featured field trips
designed to offer delegates a practi­
cal view of various aspects of fertiliz­
er sector development and operation
in the United States. For example, a
week-long field trip was made to
California to observe and discuss fer­
tilizer and irrigation research and the
application of the latest technologies
in irrigated agriculture.

Interested individuals may obtain a
copy of the "Workshop Summary" by
writing to the IFDC Purchasing
Department, P.o. Box 2040, Muscle
Shoals, Alabama 35662. The price of
this booklet (IFDC SpecialPublication
SP-8) is US $4.00 for U.S. addresses
and US $7.50for overseasaddresses.•
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A Socioeconomic Study of
Farm-Level Constraints to
Fertilizer Use in Western Niger

This publication identifies farm­
level constraints to fertilizer use in
Western Niger and offers suggestions
to relax those constraints. The study
offers a socioeconomicperspective on
the use of fertilizers among small
farmers in their production of food
crops. The authors of this publication
are Dr. Thomas P. Thompson, IFDC
Rural Sociologist, and Dr. Carlos A.
Baanante, Agricultural Economist.

'Ib receive a copy of this publica-
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IFDC- Providing Technical
Services to the Developing
World

IFDC recently released a new pub­
lication outlining its many technical

services available to clients in the de­
veloping countries. Some of the types
of services available include market
development studies; feasibility
studies; investment analyses; produc­
tion cost analyses; distribution,
transportation, and handling studies;
policy development and evaluation;
mineral resource evaluations; basic
process design packages; environmen­
tal and industrial hygiene studies;
and training. 'Ib obtain more informa­
tion on these technical services, as
well as other types of services, you
may receive a complimentary copy of
this publication by writing to the edi­
tor of this newsletter.


