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SUGGESTED PROJECT DESIGN

MAURITANIAN COMPONENT OF THE OMVS
'REGIONAL GRAIN STABILIZATION PROJECT

INTRODUCTORY NOTE

__The Mauritanian component of U.S. Agency for International Development
(USAID) assistance to the OMVS 1/ Regional Grain Stabilization Project is
authorized under Mun-Capital Project Paper, Project No. 625-11-150-600, April
2, 1972, and revised March 1972, The long-run objective of this project is to
involve the countries of Mali, Mauritania, and Senegal (members of the OMYS)
in a regional program to manage cereal grain supplies. The project authorizes
technical assistance and other funding inputs for an initial effort (FY 72-FY
75) to develop relevant and .complementary domestic cereal grain supply manage-
ment programs in each OMVS member country as a basis for initiating effective
regional ccoperation. '

PROJECT SETTINa AND RATIONALE

Mauritania has great need for a program which would help increase cereal
grain production and develop a stable market for that production. Production
has remained at 100,000 MT per year for the past 10 years, according to offi-
cial figures, while population has been growing at a fairly low rate.

Rainfall is not over 600 mm. in the most favored sections-of the country
and is closer to 200 to 300 mm. in most of the agricultural areas. Often it
does not rain at all and 3 of the past 4 years have been drought years.
Although official production figures floa% al.ng at 100,000 tons, good year
and bad, drought probably cuts into preduction by 30 to 50 percent, and drops
1t to almost zero in many areas.

As a consequence there are seasonal and geographic shortages almost every
year. That portion of the crop which is marketed, estimated at approxinately
25,000 MT, 1is handled by smali traders who buy at low prices on credit and
resell at prices marked up from 3-to 4 times the purchase price. Drought
season prices may reach 100 CFA/kilo or higher. ' :

Mauritania, even in a normal year, must make up its food deficits through
imports. These imports total close to 50,000 MT per year, about half of this is
rice and the rest sorghum and millet. Most sorghum and millet has been im-
ported from Mali but, during the past year or two, Mali has effectively cut
off this trade, causing serfous shortages in Eastern Mauritania.

1/ Organization for Dévélobment'of the Senegalikiver Valley (OMVS) was
created March 11, 1972, as a successor to the Organization of Sengal
River States.



Given this set of conditions, a successful grain stabilization program
~1s an urgent develapment need in Mauritania, both for its potential to solve
internal production and distribution problems and for the hope of increasing
regional grain trade through the OMVS mechanism.

Unfortunately, Mauritania 1s deficient in most of the elements necessary
for a successful market stabilization effort, including:

* No existing government organization with cereal marketing
resporsibility.

* No cereallnarketing policy.

- No trained cadre in marketing, storage, or sanitation.

* No storage facilities except at Kaedi and Selibaby.

'-Extremgly poor transportation system.

.- Lack of a pqténtial buying system (e.g., co-ops) in the countryside.
*An 1nade§uately supported extension service.

*A minimal agricufture research system.

*An écute lack of resources to improve these deficiencies.

Mauritania does possass some important assets. Not the least of these is
the acute awareness of officizls at all levels of the need for action, both to
increase food grain production and, concurrently, to provide a stable market.
Moreover, as the result of earlier efforts at cereal marketing, most officials
are knowledgeable of the elements of a grain stabilization program. They also
have very strong opinions on why earlier programs failed.

' Another asset is tiie potential for increased grain production, although-
- within the 1imits of a cap‘icious climate.

Although there -is no government grain marketing organization in
- Mauritania such as OPAM in Mali, or ONCAD in Senegal, there is a government
treding company, SONIMEY. This organization has a monopoly of trade in basic
staples such as sugar and imported rice, and handles all donated grains. It,
~therefore, has an infrastructure of warehouses, stores, and personnel
experienced in transport, selling, and warehousing, and offers an opportunity
for nurturing the development of a grain stabilization program.

--  —— e —

- The Government of Mauritania (GOM) has succeeded in interesting various
-international organizations in its grain preblem. The European Development
Fund (FED) has indicated an interest in supporting the construction of grain
storage. The World Food Program (PAM) has donated cer<al grains to alleviate
food shortages. The Government of Mauritania and international agencies work-
-ing- in an integrated program could successfully develop the needed infra-
'structure, market policy, and supply management mechanisms to arrive at a
furctioning grain stabilization program over the next 10 years. :
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The Mauritania Government policy on grain marketing 'is best indicated in
1ts "Second Plan of Economic and Social Development, 1970-73:"

"We do not have available at present sufficiently precise
information to.determine any objectives in millet production...

“In awaiting the time when solid statistical information might

be available, the state will take no measures tending to increase
millet production, except the completion of small retention dams

of which a certain number should be crnstructed in the next few years,

"It 1s towards a policy of stabilization of markets, of a better

distribution of the product, that we should direct ourselves from
now on.

"It is a question of launching, and in the least delay, an organiza-
tion for the stabilization of markets. This organization shoul( be
given the means of storage which will permit it to store millet bought

. a% a price profitable for the farmer and to resell it in times of ,
scarcity at a price advantageous to the consumer. ‘cven though it does
not entirely supplant speculating middlemen, it will change their
conduct to the extent that it will set the prices at which merchants
will be obliged to follow in order to buy and sell,

"This organization, which could be SONIMEX, should address itself
to solving problems of transportation and to Judiciously locate its
storage warehouses."

The yoals and objectives of the grain stabilization project can thus be
seen to be in complete accord with and aimed to assist in the attainment of
these stated objectives of the Government of Mauritania.

Most millet and sorghum in Mauritania is produced in the Senegal River
Valley. Two cropping methods are followed; the first, relying on natural rain-
Fall, calls for seeding 1in July and harvest in October. The second method is
:0 dlant along the river. border as the flood waters recede from December to
‘ebruary. These methods are foliowed in the rest of the country, also, the
latter in bas-fonds, particularly where retention dams have ieen buiit.

The most complete figures on production and consumption of sorghum and
H1let in Mauritania appeared in the 1968 SEDES Study, "Ccmmercial Exchanges
n Mauritania," and are presented by the WF Project of di Furia 1/as follows:

1/ 0On_the Condftlons and Possibilities. to Create in the Islamic Republic

of Mauritania a Requlative and a Fsserve Stock of SOrgho. d1 Furia,
Patteson, Foliaris. WFP, Dakar, May 16, 1975.



Table I.--Sorghum and millet production and consumption by region

. A . ian . Surplus (+)
Farmer Circies : Region : Production : Consumption ‘ or Short (-)

e e e - metric tons - - - - - -
Hodh Orient..........: 1 17,016 19,216 - 2,200
HOdh occidooooluoqnao: 2 8,4]0 ]0’860 - 2'450
Assoba ) : 3 10,885 13,435 - 2,550
Guidimaka) ** "t 23,053 11,083 +12,000
GOrgol.ecevueercnnaeat 4 15,845 11,497 + 4,350
Tagant; : 5 3,083 3,483 - 400
Brakna)® "ttt ccccece 19,977 18,527 + 1,650
Inchire ) : 6 112 1,232 - 1,120
;;a;za-ﬁﬁeht})"""’: 5,978 12,978 - 7,000
riaz-Advar : 5 -
B. dulevrier)®*****"*: 748 1,062 3,442 2,380

The table above represents production in a normal year, and demonstrates
that many areas are deficit even when rainfall is favorable. Serious drought,
however, can reduce production by 30 to 50 percent.

To_internal production must be added imports from Senegal! and Mali,
especially the latter. Most estimates place the level of net sorghum and
millet imports at about 5,000 MT per year. The study team believes the leve’
of imports 1s much higher, and feels the estimate by the Minister of Commerce
of 25,000 MT per year is much closer to reality.

Assuming a normal production of 100,000 MT and imports of 25,000 MT,
average consumption of millet and sorghum would be 100 kilos per capita under
the best circumstances. Although this can be supplem:nted by various animal
products, it is nevertheless only half the level of p2r capita consumption
considered normal in Mali and Senegal.

We estimate that 30,000 to 35,000 MT of domestic production reaches
commercial markets, plus the 25,000 MT of imports from Mali and Senegal. This
i1s substantial trade, and it is hardly correct to say that a market does not
exist in Mauritania. It is a highly speculative market, however, conducted
almost entirely by petty traders. These traders habitually buy grain from -
farmers during the harvest period for 5 to 10 CFA per kilo. They then sell
it throughout the rest of the year at prices ranging from 15 to 30 CFA. During
drought years the farmer price may rise to 20 to 20 CFA per kilo. Resale price
to consumers will inflate to 60 to 100 CFA per kilo.

Few, 1f any,. dealers have storage facilities which enable them to store
grain from one year to the next. Often the resale at inflated prices is to
the same farmers who sold it at very low prices earlier the same harvest year.
This shortage of grain is most acutely felt by producers June through
September, the soudure period. Rather than pay cash, farme:rs will mortgage
‘their next crop at the low prices indicated.
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Much grain is resold in the area where it was purchased. However, as the
table above indicates, much of 1t must he transported from surplus to deficit
areas, and the high cost of transportation causes at least part of the price in-
flation already noted.

Transport rates are set by the state, and are 23 to 26 CFA per ton kilo-

- meter between Rossa and Kiffa, and 28 to 34 CFA per ton kilometer on the track
between Kiffa and Nema. Thus, a sack of cement, fertilizer, or grain has more
than doubled in cost between the port of entry at Rosso and Nema. Indeed the
Government has found it necessary to subsidize part of the transport of certain
foodstuffs and cement destined for the more distant regions. Many regions are
’gn fa;; cut off one from the other during the rainy season, June through
eptember. ‘ : .

These transportation difficulties have serious implications for a grain
program. For one thing, a stabilization effor: should attempt, as far as possi-
bie, to administratively link a surplus region with a nearby deficit area to min-
imize grain transfers. On the production side, high transport costs for ferti-
lizer, which must be imported through Rosso, require a very high marginal re-
turn from fertilizer before its sale becomes feasible.

The team feels that there are substantial opportunities for increasing
sorghum and millet production in Mauritania, particularly in the Senegal River
Yalley and in bas-fonds in other areas. Production increasing practices would
include a wider use of animal traction, improved varieties, improved seeding
and cultural practices, and, in some areas, the application of high analysis
fertilizer, especially nitrogen.

Some research has been conducted on these probiems at the IRAT station at
Kaedi. Unfortunately, the researcher in charge of sorghum and millet research
at Kaedi has been reassigned out of Mauritania, and in his absence the results
of his experiments were unavailable. To the team's knowledge, 1ittle or no
applied research or field trials have been conducted off the Kaedi station.

The Government of Mauritania has in the past launched campaigns to in-
crease cereal production through increased use of anima? tractinrn, most re-
cently in the First Region. An evaluation of the First Region program by GOM
officials concluded that the campaign was very successful in increasing millet
production, but that the program was a faflure because a market stabilization
program had not been developed concurrently. As a consequence, with substan-
tial increased production, prices plummetted. Farmers could not repay their
equipment loans, became discouraged, sold off their draft animals, and dropped
out of the program.

The team suggests that any grain stabiIizatién program in Mauritania in-
clude a production element which, during the first 3 years of the project,
would emphasize: '

* Assistance to an expanded program of millet and sorghum at the Kaedi
research station, including extensive field testing in the various
Producing regions of the country.
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- Strengthening the extension service cadre and program in the
region chosen for launcling a pilot market stahilization program.

 Development of a seed multiplication program of improved varieties.

GOM officials correctly believe that a production campaign cannot succeed
unless a stabilized market is developed at the same time. The team suggests
that the converse 1s equally true, especially where production, even under
ideal conditions, continues to lag behind increasing food requirements.

Two recent and excellent studies have already addressed the problems of
grain market stabilization and storage in Mauritania, including the one by
di Furia previously cited and another by an Argentine expert, Cesar lLopez, on
the possibility of constructing hermetically sealed subterranean silos for long-
term storage. In general, these reports recommend:

« That storage for disaster relief and market stabilization be
considered separately.

* That action on a market stabilization program be deferred due
to the lack of infrastructure.

: That construction on five disaster-relief storage silos at
Nouakchott, Kaedi, Makta-Lahjar, Kiffa, and Aioun be undertaken.

+ That these silos have a totaI capacity of 5,500 MT. Lopez increased
the recommendation on total capacity to 15,000 MT. )

* That a subteiranean. hermetically .ealed storage design be used.

These studies are important not only for their detailed study of the situ-
ation, but because they form the basis of a FED program to assist Mauritania
construct grain storage facilities.

The study team considers these structures an important part of any stabil-
ization program. We basically agree with the earlier studies, but urge recon-
sideration of certain_recommendations as follows:

- That, at this time, the structures be built and used for disaster
relief storage in all regions but one. In this one region a market
stabilizatien and pioduction program should be launched on a pilot
basis to test and develop market policy, train a cadre of managers
and technicians, develop a cooperative system of buying points, and
eventually establish a functioning grain stabilization organization
under the tutelage of SONIMEX. Once this point has been reached,
the program can be gradually extended to other regions.

- That the location of the storage facilities be reconsidered. The

present team feels that Nema, Aroun, Kiffa, Kaedif (using existing
facilities), Boghe, and Rosso conform better to areus of production

6



and consumption, trangportation routes, and administrative cente -3
than some qf the sitgs recommenced in the earlier reports.

* That the capécity of the storage to be constructéd be increased to
1,500 MT each, and that existing storage at Kaedi and Selibaby .be
renovated, for a total initial capacity of 9,200 MT. :

* That flat sturage warehouses of the type recently constructed by
SONIMEX 1n Nema and Afoun, reinforced and adapted to grain storage
either in bulk or in sacks, be substituted for the recommended subd-
terranean, hermetic silos. : _ '

The team makes the latter recommendation for several reasons. First, the
hermetically sealed silos rely for their efficacy on the maintenance of the
seal. They were recommended on the assumption that disaster-relief grain would
remain sealed for periods of 2 to 3 years, until it was needed during a serious
drought when shortages often reach to 30,0090 or more tons. We feel, however,
that, given a storage capacity of 5,500 to 9,200 tons and the dimensions of shord
ages even in normal years, grain would move in and out of these siios avery year.
It would be difficuit, therefore, to maintain the seal. Furthermore, experience
with this type of construction in Argentina has shown that, given normal wear
and tear on the structures, the seal is difficult to maintain after the facility

has been used a few years,

Secondly, eqhipment for discharging underground silos is more complicated
and difficult to maintain than equipment for flat storage. A breakdown would
present serious problems, whereas flat storage could be handled with manual
labor.

~Another reason for this recommendation is that costs of both types of con-
Struction are approximately equal (international at $60 per ton) and, in the
event of a breakdown in the program, the flat type warehouse would be immedi-
ately adjustable to other uses. Underground silos would remain as unused monu-
ments to a failed program.

Operationally, in a grain stabilization program, the action agency, proba-
bly SONIMEX,would stock all structures with donated grain and use these stocks
for disaster relief while the market stabilization effcrt became operat’onal.
One region would be chosen as a pilot region for market stabilization. In this
region the major storage facility would be stocked with mi1let purchased locally
through farmer production and marketing cooperatives at prices annouaced by
SONIMEX at the beginning of the cropping season. These prices would be compa-
tible with world market and regional prices and with the specific econoiic sit-
uations of the Mauritanian market. SONIMEX would stay on the market throughout
the year and price would be increased with time. Prices would in all cases
cover costs of the marketing organization. Stored grain would be placed on the
market by SONIMEX to relieve upward pressure on consumer prices and to relieve
area shortages, or when called upon and to the extent available for disastgr
relief. In cases where prices are subsidized for purpuses; of disaster relief,
SONIMEX will be reimbursed by the Government of Mauritania for its marketing
costs.
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: This pilot marketing program will be evaluated and revised as experience
deems it desirable, and will he extended to ather regions over an established

- time schedule. 1In 10 years it is anticipated all warehouses will be s-ocked
with grain purchased under such a market stabilization program rather than with
donated grain. A production increasing program including both research field
testing and extension and credit aspects will be launched concurrently in the
pilot region.

REGIONAL /ND PROJECT GOALS

SECTOR GOAL

The sector goal, measurements of goal achievement, and assumptions about
goal achievement are documented in the appropriate section of the project PROP.

PROJECT GOALS - MAURITANIAN COMPONENT OF THE

OMVS REGIONAL GRAIN STACILIZATION PROJECT

The project guals fcr the Mauritanian component are:

1.

To assist the Mauritanian Government develop. a grain marketing policy
and a long term supply-management and storage plan, both for disaster
relief and market stabilization, including facility requirements and
specifications.

To assist the Mauritanian Government develop an investment schedule of
program inputs which will be required to support a viable program of
supply management.

To assist GOM strengthen its research and extension programs in cereal
grain production and coordinate them with the stabilization effort.

To assist GOM identify, collect, and evaluate the data required to
develop an effective food grain program and ascertain the economic
social and political results of alternative policies.

To assist GOM ectablish a grain marketing organization capable of
effectively managing a stabilization program, including financial,
accounting and inventory management, procurement, distribution, and
transport practices.

To assist GOM davelop the physical infrastructure necessary to a supply
management program.

To assist GOM develop and complement effective training for all levels
of management and technical personnel.

To achieve in Mauritania a program of food grain stabilization which
will be compatible with the regional grain stabilization program of
OMVS, and with the programs of member states.
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4. Through the medium of OMYS to re-establish and.regularize millet and
sorghum commerce among member statgs.

: QUTPUTS EXPECTED AT THE END OF PRQJECT

Given the anount that needs to be dor ' to establish an effective program
in Mauritania, 3 years 1s not sufficient to obtain the overall sector goal stated
in the project paper. A minimum of 10 years will be required to achieve an effi-
ciently functioning food grain marketing program. ‘

Substantial results indicative of progress can be achieved in the first 3
years of the project, however. GOM will have developed a long-term supply man-
agement policy and program of action. Also the Mauritanian Government will
have developed an investment schedule of program inputs, including a priority
sequence of investments for the supporting marketing infrastructure. An organi-
zational structure, regulations, rules of procedure, and policy will have been
developed for a grain stabilization organization.

Three of the five proposed storage structures will have been completed and
action will be underway to complete the remaining two structures not later than
the fourth year of the project. The existing storage facilities at Kaedi and
Selibaby will also have been rehabilitated. At least two of the new or rehabi-
Titated structures will be filled with donated grain and functioning as disaster
reserve storage under the management of SONIMEX and local authorities.

A managerial and technical cadre will have been chosen and trained for cen-
tral management and one regional price stabilization operation. The trained
cadre will be in place and cperational -under the tutelage of SONIMEX in one se-
lected region to conduct a market stabilization program beginning with the 1975
crop year.

An increased program of cereals research will have been undertaken at Kaedi,
and at least 2 years of fiald trial results in higher yielding varieties, im-
proved cultural practices, and fertilization will have been obtained and analyzed
for the selected pilot region. A plan and schedule will have been developed and
implementation would be underwzy for extending field testing to other regions.

A study will have been completed and'implementation will have started on
strengthening the extension program in the pilot region. Minimally this strength-

gning would inciude:

* Selection of well-trained agents capable of relating to the peasant popu-
lation and motivated to work in the countryside.

* Retraining agents in skills required for the cereals programs.

* Increased materiel support.

" A demonstration plan, implementation starting no later than the 1974
crop year.

* A cooperative developmen: plan, implementation starting no later than
the second year of project. :



Pegiunal trade in cureal grain, particularly between Mali and Mauritania,
will have been reestablished and regularized through the efforis of OMVS.

BASIC ASSUMPTIGNS ABOUT QUTPUTS

Several basic assumptions are made regarding outputs. One is that the pla
ning, implementation, and time phasing of the project will be allowed consider-
able flexibility subject to ccntinuing review and revision as seen necessary by
.changed conditions, new or rore completely developed information, accelerated
inputs from other sources, development of more promising alternatives, improved
technology, etc. '

Another assumption is that the Government of Mauritania, through its offi-
cials, will continue to show an active interest in the project throughout its
operation and will express this interest to all action agencies involved throug
timely policy, personnel, and budget support.

It is assumed that international assistance agencies already working in
cereals development will continue their support, and that they will coordinate
their efforts. In particular, FED will maintain its interest in furnishing
storage facilities and PAM will continue to supply dorated grain to the disaste:
relief program.

. Also, all marketing policies developed and implemented within the context
of the Mauritania project will be in harrony with the nverall policies and
goais of OMVS, and GOM will continue to support this regional harmony. The grai
marketing organization developed ir Mauritania will not seek monopoly control
.of the market, but will rely on and, in fact, assist in facilitating, under
proper controls, the role of private dealers on the market.

STATEMENT OF PROJECT INPUTS

PERSONNEL

Advisory persorinel required for the Mauritania component of the OMVS
Regiongl Grain Stabilization Project and their major responsibilities are indi-
cated below.

gggionai Grain Marketing Advisor

USAID #i11 provide,.on a regional basis, one grain marketing advisor for
OMVS. His primary area of expertise will be grain market policy and market
development (including pricing, market analysis, policy formulation, and eval-
uation). This advisor will: '

a. Serve ds team leader of all advisors funded under this project
and will coordinate all of their activities.

b. Be rasponsible for working with the governments of the cooperating

cous:ries in formulating market policies and procedures which are
‘consistent and regionally compatible. -
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Man-months devoted to each country will depend on country program requirements.
Base of operations will be Dakar.” The advisor will be responsible for the

following activities:

a. Advise the appropriate GOM agencies on matters of market policy

formulation.

b. Assist the appropriate GOM agencies to formulate a comprehensive .
market development plan, including organizational structure, methods

of financing, and operational procedures.

C. Assist appropriate GOM agencies develop present
program costs and utilize to the manimum extent
the private sector toward an efficient stabiliza

d. Assist appropriate GOM agencies determine the ki

and anticipated
the resources of
tion program.

nds of data required

to formulate market policy, and develop a system for the collec-

tion and analysis of aggregate data.

e. Assist appropriate GOM agencies carry out market surveys, project

commodity supply and demand schedules, and prepa
age and handling facility plans.

f. Assist in the documentation »nd presentation of

re long-term stor-

development loan

Justifications and backup data for the grain marketing program.

g. Coordinate Mauritania pulicy, planning, and impl
ities with those of other member countries and t
ciation.

h. In collaboration with the Mauritanian grain mark
and those of the other OMVS countries and ITA, d
grain standard.

i. In cooperation with all regional "zreualuts” and
develop a system of regional crop reports and an

Grain Marketing Specialist

USAID will provide one grain marketing specialist qu
in all managerial and technical aspects of grain marketin
primary responsibility will be to work with the Governmen
SONIMEX on program organization, management record system
quality control, development of Tong-term warehousing reg
organization, and managerial and technical training. Bas
Nouakchott.

\

The grain marketing specialist in Mauritania will ha

responsibilities:

ementation activ-
he regional asso-

eting "zreualut"
evelop a regional

their organizations
alysis.

alified and experienced
g and storage. His

t of Mauritania and

s, inventory control,
uirements, field

e of cperations will be

ve the following

a. Serve as general marketing advisor to the management of SONIMEX.
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6. Assist SONIMEX deveiop a set of operational plans and policies for
this section.

d. Assist SONIMEX develop manpower requirements and a training plan
for its grain commercialization personnel.

. @. Assist SONIMEX develop a system of inventory management, records
control, storage, handling, transport, and cost analysis procedures.

f. Assist SONIMEX develop storage facility desiins as well as location
and storage requirements projections, in collaboration with the
regional grain marketing advisor and, as required, engineering con-
suitants.

g. Assist SOMIMEX plan, conduct, and evaluate market surveys and other
data acquisition procedures.

h. Assist SONIMEX select a pilot grain stabilization region, develop
and impiement a grain stabilization plan in that region, analyze
and evaluate the effectiveness of this pilot effort, and, using this
experience, plan the expansion of the pilot program into other regions.

i. Assist SONIMEX plan and implement an effective insect, rodent,
and pest control system in their grain storage.

j. Assist SONIMEX and the extension services plan and implement the
formation of farmer production and marketina cooperatives in the
pilot region and, on the basis of this experience, plan and imple-
ment expansion of the cooperative movement to other regions of the
country.

k. Assist SONIMEX develop a set of grain standars; =nd a system of
crop reporting that conforms to an OMVS regional standard.

Technical Assistance to the Production Program

The guidelires available to the study team indicate that five project-
supported personnel are the maximum, given the resources available. Cinsidering
~rogram priorities we feel these should be a regional marketing advisor, three
marketing specialists with the member country marketing organizations, and the
agronomist already specifically committed to the Mali production program. We
also feel, however, that the Mauritania program requires a production effort,
and this effort will necessitate some technical assistance in both research
and extension, We suggest that it might be made available from one or more of

the following sources: '

a. The project manager, who is a highly trained and experienced agronomist.
b. The agronomist prasently in Dakar working on the major cereals project.
C.. Short-term assistance From the project agronomist assigned to Mali.

d. Short-term consultants.
12



Consultant Serviaas:

USAID will provide, in addition to the project-funded technical adviscrs
alrcady described, short-term consultants as the program requires and as
mutually agreed upon by the donor and donee. It is anticipated that additional
consuitant assistance may be required in the fields of engineering design, crop
production, and transportation. For purposes of budget calculations, a total
of 10 months consulting assistance per year (2 months per specialist assigned
to the project) to meet all regional requirements have been provided.

TRAINING
Orientation .
It is recommerded that the Minister of Commerce or his representative and
the SONIMEX staff member named to head the grain stabilization section make a
minimum 10-day visit to Niger to study the management and operation of the
Office of Productivity Vinrers.

Executive Development

‘The following is considered the minimum level of participant traininy
required under the project. Such training should be planned to commence as soon
as the Government of Mauritania has assigned personnel to the designate. posi-
tions and they can be taught English. All training would be very carefully
specified by the regional marketing advisor and would be specifically tailored
to- the past experience and training of each candidate. Resident academic train--
ing would be conducted at the Food and Feed Grain Institute at Kansas State
University.

a. Director or Deputy Director, Grain Stabilization Program,
A 5-month resident program including 3 months grain marketing,
1 month cooperative credit, and 1 month warehousing and handling.
The academic training would ideally be concluded with a 1-month
field assignment to a large grain cooperative such as the Far-Mar-
Co in Kansas City or the Arkansas Rice Producers Cooperative.

b. Chief, Grain Sanitation Program. The Mauritanian responsible
for the sanitation program should receive a 3-month academic
training program in all aspects of insect, rodent, fungus, mould,
and other pest control at Kansas State. This should include sub-
stantial opportunity to observe sanitation programs in operation
in the field.

C. Superintendent, Pilot Grain Storage Facility. This official
should be provided with a minimum 3 months of resident training
in warehousing management and techniques at Kansas State, plus
a 1-month opportunity for “on-the-job training at a comparable
grain storage facility in the United States. -

It is anticipated that ai1 participants will be given English language~traih-
ing if needed. If this is 1ot feasible, training will be arranged through ITA
for comparable training eithor at ITA or in a French-speaking third country.
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Middle Managgmei%‘iﬁ& Technician-Level Training

. It is difficult at this point to specify the amount of middle management
and technician-level training which will have to be conducted, but given that
most personnel involved with the program will require pericdic retraining, it

is a considerable amount. An excellent facility with some experience in the
field already exists in Dakar (ITA). The Director of ITA has indicated a strong
interest in active participation in the project. Attention must first be given
to providing ITA with working copies of warehousing equipment to be used, some
1ab equipment, and course outlines. Concurrently the grain marketing specialist,
in collaboration with the SONIMEX director of grain marketing, the regional ad-
visor, and the ITA faculty, can develop and prcject specific training needs.
Training will need to inciude units on procurement, receiving and handling,
transport, record-keeoing and accounting, grain handling, sanitation, fumigation,
grain standards, car and condition of grain storage techniques, and operation
and mainterance of haridling equipment.

INFRASTRUCTURE

Storage faci]itiés at three levels are critical to the success of a grain
marketing program--major central facilities either in production or consump tion
areas, buying point facilities, and on-the-farm storage.

Major Central Storage

We recommend an intermediate goal (5 years) of five new facilities, 1,500
MT capacity each, and two rehabilitated facilities with a capacity of 1 700 MT,
for a total storage capacity of 9,200 MT. This is short of the capacity needed
for a fully effective disaster relief and price stabilization program, but 1zrge
enough to be reasonably effective and to be within resource limitations. All
warehouses should be constructed and put into operation as disaster relief stor-
age within 5 years, except one where the disaster relief objective will be sup-
plemented by a pilot price stabilization program.

The five new facilities will be of concrete construction 35 feet in width,
130 feet in length, and 23 feet in height at the eaves. Each will he divided
into eight compartments with individual capacities of 187.5 MT when filled with
bulk grain to a height of 15 feet. Al1 walls must be grain-bearing to a height
of 20 feet. Each bin must be gas-tight but need not be hermetically sealed.
Additional construction details are contained in Appandix A. Cost data furnished
by the Mauritanian Government indicates this type of storage facility can be
built for approximately $60 per metric ton.

The texm recommends that the grain storage facilities at Kaedi and Selibaby
be rehabilitated.” Recommended procedures for a:cumplishing this, including

equipment to be used, are contained in Appendix A.

Buying Point Stofqgg

The team suggests that viable cooperatives be developed to participate in
both the production and commercialization aspects of the grain program. They
could serve as agents for selling their members' grain either to SONIMEX or
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other deralers at official prices. To function in this manner they must be _

equipped with three to five of these silos, cach with a capacity of approximately

3 tons. The site and labor plus a minimz of 10 percent of the out-of-pocket

costs for construction of these silos should be supplied by the cc-op. Steel.

and cement would be furnished by the Government of Mauritania, either by grant

- or long-term loan t~ the co-op. As an adjunct to the program, several of these
cooperatives could be furnished with a small threshing machine to test the

demand for that service on custom basis. :

We feel that at least 40 cooperatives would be necessary to support one
major facility, and that these could be provided at a cost to the state of
approximately $50 per metric ton.

The team suggests that the development of viable cooperatives capable of
active participation in the production and marketing aspects of this project may
be the most difficult part of the entire grain stabilization effort. We also
feel it to be extremely important that the pussibilities for cooperative formation

and participation be tested in the pilot program. .

On-the-Far-Storage

With che notable exception of the Serikole, Mauritanians do not store grain
on the hzad in farm granaries. This method of storage is, however, technically
feasihile and such storage facilities are probably the cheapest available, being
built with farm labor and reasonably accessible inexpensive materials. The team
suggests that an active component of the pilot region program be the encourage-
ment of the construction and use of farm granaries. As an essential part of
this program, the research organization should undertake a study of the economic
and social factors which encourage sale or storage on the part of family decision-
makers. .

WORKING CAPITAL

Assuming that SONIMEX's costs for handling grain approach those of ONCAD
in Senegal, and that the organization will handle approximately 1,500 MT when
the pilot program is in full operation, the grain buying program itself will re-
quire a working capital of $180,000 in the pilot operation. This will increase
to a little over $1 million as the program moves to other regions,

BASIC ASSUMPTIONS ABOUT PROJECT INPUTS

‘The following assumptions are made regarding project inputs:

. That AID can recruit personnel in a timely manner who have the
required qualifications of education and experience and who speak
French at a minimum level of FSI-3,

 That any AID personnel recruited to the prearam who do not speak
French at a minimum level of FSI-3 will receiva training to arrive

at that level before they are assigned to post.

« That AID personnel assigned to the project not only be qualified
technically and linguistically, but also be capable of function- .
ing effectively in a different environment and, above all, be
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 able to establish effective working relationships and rapport
~ with their Mauritanian counterparts and co-workers.

That the Government of Mauritaiia and its action agencies will
assign capibie, artive, interested personnel to all levels of
the prinjest; will make them available for training; and will
assign them to the responsibilities for which they have been
trainec.

'« That the action agencies of the Government of Mauritania will

- give wholehearted support to an effective program; that they will
develop effective mechanisms, iioth official and informal, for
close cooperation and collaboration; and that they will offer the
opportuniiy fur close working relationships and support to AID

project personael,

* That a small pool of capable, experienced management personnel
exists within the SONIMEX cadre, and some of them will be assigned
to the grain stabilization organization and programmed into execu-
tive development programs at an early date.

+ That a substantial training capability for middle manigement and

- technical personnel already exists within the Institute of Food
Technology at Dakar, and that it will be used to the maximum extent
possible in training SONIMEX personnel.

" That, although the little work that has been done in the past in
cooperative development in Mauritania has not been entirely success-
ful, this failure has been due to planning and operational diffi-
culties. rather. than the inability of the Mauritanian peasant to
understand or to function within cooperative principles.

+ That the Agricultural Services will be interested in both cooperative
development and research and extension efforts to increase produc-
tion in the pilot reo‘on; will lend their resources to this effr-;
and will cooperate ciosely with the grain marketing organizati- = "o
plan and implement the project.

* That grant or loan financing on favorable terms will be available
for infrastructure construction.

~» That sufficient working capital can be made available for a grain
buying program on the scale recommended.

, BUDGET
- PERSONNEL

. AIDwill assign one grain marketing specialist to the program in Mauritania.
Service of an AID grain marketing advisor will also be available to the Mauritania

- program, but budget for this person has been included under the Senegalese pro-

- Ject-design. We have assumed that the qualified grain marketing specialist who

will work in Mauritania can be recruited ard put on the job by June 1973.
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Grain Marketing Soecialist, Mauritania

FY 1973 FY - 1974 FY 1975
Salary........... reeeaens cecesunn . -- $28,000 $30,000
Language........ reereeireneenanes $5,000 -- -
Travel to post........... eeeeeeans - 4,000 -
Education..........oovvvvvnvnnnn., - 3,000 3,000
Housing................ cetrecennas -- 8,000 8,000
Differential.............. terenenn - 7,000 7,500
Overhead...........oovvvuvnvnnn. ., -- - --
Per diem (100 days @ $25/day)..... : .- 2.500 2,800
Cquipment -
Vehicle (hand power)......... -- 5,500 500
Professional equipment....... - 500 200
On-the-job trayel -
Surface (10,000 mi. @ §$.25).. - 2,500 2,500
L ) § -e 1,000 1,000
$5,000 $62,000 $55,200

Assistance to the Production Program

It is not possible to develop a budget at this point, particularly since
assistance to research and extension needed by the respective services to estab-
1ish an effective pilot program in one region must be much more closely defined. -
Based. on estimates developed for Mali, a tentative guideline might be: '

FY 1973 FY 1974 FY 1975 -
$20,000 $30,000 $30,000
Consultation Services, Maurif&nia *
. FY 1973 FY 1974 FY 1975
- $10,000 $10,000

?Calculated on the basis of 2 months per staff member per year at the rate of
$3,750 per month (salary plus per diem) plus travel.

"RAINING
'rientation

Trip of not more than 2 weeks for two officials to Niger, per diem plus
ravel, would cost $1,700 during FY 73,
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~Exécut1ve Develgpment

Based on four participants, a total of 15 months trgining at Kansag State,
with provision for educational travel and on-the-job training in the United States,

st
rould cost A rY 1973 FY 1974 FY 1975
$4,000 $6,600 $3,500

; This assumes training for one pregram director, FY 73; one warehouse super-
visor and one sanitation supervisor in FY 74; and one warehouse supervisor in

FY 75.

Midd1~ Management and Technician Training '
FY 1973 FY 1974 FY 1975

Middle management

Tng. at $180/trainee week,

including room, board, and trans-

portation....................... $3,600 $18,000 $18,000
Technician

Tng. at $180/trainee week,

including room, board, and trans-

portation............cvvuuunn... 3,600 18,000 18,000

INFRASTRUCTURE

Major Facilities

Included are 7,500 MT of new storage at approximately $60 per MT over a
period of 5 years, plus rehabilitation and equipment of facilities at Kaedi and
Selibaby at a total cost of $25,000.

FY 1973  FY 1974  FY 1975 FY 1976-77

New facilities *................... $50,000 $100,000  $100,000 $200,000
Rehabilitation & equipment......... 10,000 15,000 - --

*To be provided through an FED loan or grant.

Buying Level Facilities

Equipping 40 cooperatives with 12 to 15 tons of storage capacity in Bambey,
IRAT type silos at an estimated cost of $50 per metric ton. The team estimates
that not over 30 of these cooperatives can be organized, equipped, and function-
ing within the first 3 years of the project.

FY 1973 FY 1974 FY 1975

$5,000 $15,000 $25,000
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APPENDIX A - MARKETING

Since independence and possibly throughout its long history, Mauritania
has been a deficient grain producing area. The GOM wishes “o safequard its
reople from the ravages of hunger and also prevent them from becoming victims
of high prices demanded by speculators during periods of grain shortage.
There is complete accord within the government on the need for a reserve of
food grain strategically stored throughout the country plus a grain stabili-

zation program to foster commercialization.

ACTION AGENCY

There exists no agency within the govirnment responsible for regulation
or actual marketing of grain. The private secter is fragmented into many -
small dealers who handle general merchandise; there are no dealers who handle
only grain. There exists no credit structure to finance grain marketing,
although many private speculators will extend credit in kind or food to the

farming comaunity.

There is, however, a quasi-private trading company, SONIMEX, that has a
monopoly on imported sugar, rice, and other imported items. This company
also handles all donation grain received from FED, AID, and other interna-
tional relief agencies. The relief grain is not distributed to the people by
SONIMEX but, rather, delivered to the government agency making the individual "
distribution or sold to local merchants. This company does have a good internal
structure -- management, accounting, communication, traffic control, and stor-
age facilities. They are successful in their handling of rice and sugar at
the wholesale levels. Also they are exporters of gum arabic.

RESERVE STOCKS

One department of the government should be given total responsibility for
supervising SONIMEX activities on the allocation, transportation, handling,
and storage of all reserve stocks.

‘The storage facilities for the reserve stocks should be owned by the gov-
ernment and ‘leased to SONIMEX for a term of years. The government should
reimburse SONIMEX for all direct freight charges plus a markup of 3 to 5 per-
cent. They should be paid a fair and reasonable handling, preservation, and
storage charge based on quantity handled and length of time in store.

Handling (i.e., in and out) costs should be based on tonnage handled and
any treatments for preservation or conditioning the grain,while storage should
be on tonnage times the number of days or months the stock remained on stor-
age. SONIMEX should not be required to make distribution to the public.

They would only have to deliver from storage to some government relief agency
or to retail merchants.

The company.should not have the responsibility of determining when dis-
tribution of reserve stocks should be made., The company should be held fin-
ancially responsible for quality and quartity delivered from the reserve

stock.
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The reserve stock should be weighed into each storage facility. SONIMEX
should be allowed half of 1 percent weight loss each month for the first year,
and a third of 1 percent per month for the second year. The third year the
original stock is held in store the weight loss should be a sixth of 1 per-
cent per month. Shouli the company be required to redeliver the entire re-
serve stock at the end of the third year, they would be required to deliver
~only 88 percent of the original weight received. If the weight loss is

greater than this, the company would have to pay the government the differ-
ence at the market value of the commodity at the location where the loss
occured.

COMMERCIAL IZATION

The GOM should rehabilitate the concrete elevator at Kaedi and the steel
tanks at Selibaby. SONIMEX should be appointed as an agent of the GOM to
operate both elevators as a'market and public warehouse. As agents of GOM the
company would rot be the owner of grain purchased nor would they be risking
their own working capital or net worth.

The GOM, through its agent, SONIMEX, should offer a ready market at a
raasonable price for all grain delivered to the storage facilities. They
should also be willing to sell at the wholesale level at a reasonable price.
Also, producers who sold their grain to these facilities should be preferred
customers and allowed to buy back, at the wholesale price, up to half the
amount they originally sold. A producer should also be allowed to store his
grain in these facilities rather than selling it. He should be returned a
Tike quality and quantity less a weight loss discount of half of ] percent per
month of storage. As a depositor he would be required to" pay a fair and rea-
sonable handling and storage charge. The storage charge would include fire.
insurance, care and preservation of the grain, as well as a charge for the
space occupied.

WORKING CAPITAL

SONIMEX should be on a 30 day billing cycle to the GOM, so would not need
any additional working capital. The company would not be financing any grain
inventory in its name at any time, either under the reserve or commercializa-
tion program. The billing cycle could be shortened during periods when large
quantities of grain are being purchased under the commercialization program.

INVESTMENT CAPITAL

To build and equip the reserve stock storage facilities would cost an
average of U.S. $60 per MT. This would not inciude the necessary laboratory
and grain preservation equipment. The country is so large and travel is so
difficult it is suggested that three sets of equipment be secured.

The building should be constructed in such a manner that, at a later date,
conventional grain handling equipment may be added without conversion of the
facilities. This in itself will add to the original cost, but, as commercial-
ization of grain becomes a reality, the reserve facilities can become a conven-
tional grain market.
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Building five new reserve stock facilities with a total capacity of 7,500
MT would call for a capital expenditure of U.S. $400,000. This should be fin-
anced through a grant from FED. The rehabilitation of two existing elevators
plus the laboratory and grain preservation equipment would cost $25,000.
This should be financed with an AID grant.

TRAINING

The coordinator of the two programs for the GOM should take a 5-month
grain marketing course at Kansas State. This course should include 3 months
on marketing, transportation, and accounting; 1 month on grain handling and
preservation; and 1 month of on-the-job training with one of tne larger grain
cooperatives. During this last month the student should be exposed to farm
practices; on-farm storage; country point storage; and warehouse stock con-
trol, handling, and preservation. From this formal education and exposure to
the grain trade, he should develop an understanding of grades and standards.
With this training he should be able to direct and evaluate SONIMEX .perform-
ance in handling both grain programs,

SONIMEX, in cooperation with the GOM, should pick the seven men who will
manage the storage facilities, as well as the headquarters man who will be the
general manager of both grain programs. These men should take a complete
grain marketing course at ITA. This course should cover handling, care,
conditioning, and preservation of grain, as well as stock control, maintenance
and repair of equipment, grades and standards, sanitation, and rodent control.
The success of both programs will depend on how well these men understand the
need for a stored grain inspection program and the various corrective mea-
sures. that can be taken to safeguard stored grain. They must completely under-
stand bird and rodent control as well as how to detect insect infestation, .
molds or fungi growth, and out-of-condition grain, They must develop a deep
understanding of preventive maintenance, including not only. the need for an
inspection and reporting program, but also use of fumigants, grain preserva-
tives, insect-tight buildings and fogs and sprays.

The men who will manage the two existing elevators should likewise be
given some training in the functions of marketing. This training may also be
obtaired in the new and expanded grain handling courses given at ITA.

Second Tevel management and maintenance men should also be sent to ITA
for specialized courses needed to develop necessary skills.

The GOM coordinator who has gone to Kansas State should spend 10 ¢ ys to
2 weeks at ITA evaluating the training received by the SONIMEX employees.

FACILITIES

Reserve Grain Program

The five buildings for the reserve grain program should be of identical
construction, each with a capacity of 1,500 MT. Each building should be con-
crete, 35' wide, 130' loig, and 23' high at the eaves. Each should be divided
into eight compartments or bins with an individual capacity of 187.5 MT when
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filled with bulk grain to a he1ght of 15 feet. All walls must be grain bearing
to a haight of 20'. Each bin or compartment must be gas tight but need not be

hermztically sealed.

The roof should be poured concrete so no cold joint exists between the up-
right wall and the roof. The rcof should also be constructed so vheelbarrows
or bulk grain carts mav be pushed from one end to the cther. Three feet square
hatches sho1d be built into the roof to give access to each bin or compartment.
These hatches shculd have gas tight seals, be located 6' from the center wall,
and give accgss te = ladder conscructed in the bin walls. These hatches could
be used for inspections, fumigation, and filling the bins with bulk grain.

Each bin or compartrnent should communicate with an adjacent compartment
through a doorway 4.75' by 7.5'. There should be a sliding door constructed of
3/4" plywood. The doors should open and close by sliding up or down on a track
or guide. Each interior doorway should have two sliding doors, one for each
compartment wall.

When the bin is filled with bulk grain, the weight of the grain on the
door will make a gas tight seal. There should be at Teast 5 sq. feet of venti-
lation area in the outside wall of each bin; this opening would be screened and
have a gas- tight shutter that can be closed. There should be a gravity venti-
lation stack 24" in diameier serving each bin; this too should be screened and
have a gas tight damper built in.

. At one end of the building there should be a manually powered elevator
equipped with a bulk grain hopper for delivery of grain to the hopper on the
rooft'.

Existing Elevators

KAEDI ELEVATOR

The concrete elevator at Kaedi should be returned to service as storage
for bulk grain through utilization of the simplest type of mechanization. The
facility must be completely cleaned and all existing parts of the old pneumatic
system removed. All of the pneumatic delivery pipes, flanges, and elbows
should be saved, however, for possible use when more efficient mechanical han-
dling equipment is needed in the future.

Two manually-powered freight elevators should be installed at the receiv-
ing end of the elevators. These freight elevaters should be equipped with a
bulk, self-cleaning hopper to receive the grain from a pit or hopper at ground
floor level and transport it up to a receiving hopper at the bin top level.
The bulk grain would be held in this upper hopper at the bin top level until
it was allowed to flow by gravity to wheelbarrow or bulk grain carts for deliv-
ery to the individual bins. Each bin is now equipoed with a discharge valve or
gate that can be converted to a sacking off spout. The bulk grain can then be
sacked as 1t is removed from the individual bins.

The manually powered freight elevator consists of a platform set between
vertical guide rails that are matched with guides on the frame of the elevator
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platform. The elevator platform is connected with two sets of counter-weights
that run on the outside of the guide rails. The 1ift gp power train of the
elevator consists of one pulley 4' in diameter over wnich runs a 1-1/2 or

2 inch dianeter rope drive. This rope runs from the pulley down the elevator
shaft and returns to the drive pulley, forming a continuous rcpe drive. The
pulley is connected to a steel shaft 2-1/2 or 3" in diameter, to which is
attached the wire rope that is attached to the elevator platform. Pulling on
the continuous rope drive by hand turns the pulley, which then turns the shaft,
winding up the wire rope attached to the elevator platform, causing it to move
upward. (See elevator exampie in Appendix D.)

The elevator shaft must extend through the ground floor Tevel to a depth
sufficient for the alevator hopper to be below the leve] of the loading hopper.
The loadirg hopper shouid be at floor level so the full sacks need not be
picked up but, rather, emptied at flonr leve! into the hopper. The elevator
shaft extends above the bin floor so tne hopper on the elevator will ampty by
gravity into the hopper of the,bin top level, from which the wheelbarrow or
grain carts are filled by gravity.

After experience has been gained in elevator operation and men have been
trained in handling conventiona] handling equipment at ITA, the elevator could
be converted to standard handling equipment. After 5 years training and expe-
rience, two bucket legs, one overhead screw conveyor, and two screw conveyors
for taking the grain from the tanks should be added. A cleaner, autcmatic
scales, truck pit, and load out equipment should be added. '

SELIBABY ELEVATOR

This is a small, four steel tank elevator with total capacity of 400 MT.
The facility has not been used since 1955; hence, the handling equipment is in
disrepair.

No action should be taken on this facility until the elevator at Kaedj has
been in operation for one Crop year. Then, the manager of the Kaedi facility
and the manager-to-be of the Selibaby facility, who will both have attended the
entire grain handling course at ITA under direction of American agricultural
engineers based at Dakar, should be able to make the necessary repairs to put
this plant into physical operation.

This operation may require the help of a TDY agricultural engineer for 6
weeks after the needed repair parts have been delivered to Selibaby.

Farm Storage

The producers should be encouraged to continue storing their grain on the
cob or head in the traditional manner. The agricultural agents from Selibaby
and Kaedi should be sent to ITA for a course in care and preservation of stored
grain. From this training they could make marked improvements in the tradition-
al village storage methods.
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Co-op Level

At the co-op level, IRAT-t me concrete tanks should be built. The con-
struction of several of these tanks at the co-op level could be the uniting
factor so necessary for a successful co-op. The village co-op member should
see at once the added fire protection offered by thase concrete tanks.

The co-op member should be required to furnish all labor and pay at least
10 percent of the capital expenditure required to build the tanks. The remain-
ing 90 percent should be a loan from GOM,

GRAIN STANDARDS AND TNSPEGTION SERVICE

A simple grain standard should bc developed in cooperation with ITA.
This standard need not have the same grading standards as Senegal or Mali.
However, its end objective should be to have asstandard that is common through
all of West Africa. While standards do not set grain prices, they establish
understandable criteria on which value may be based. With acceptable stand-
ards also come market discounts and rremiums. It is no longer necessary for
the buyer to view every sack he buys once standards are accepted by the buyer
and the seller.

SANITATION STANDARDS INSPECTION PROGRAM

In cooperation with ITA, sanitation standards should be drawn up for both
the reserve t¢rain and commercialization programs. Standards should be tight,
as some of tiis grain may not te needed for a period of years.

Along with the standards, a reporting and inspection system should be
established. '

“Each bin containing reserve stock grain should be inspected each iont4 for
infestation, conditions, etc. Samples should be drawn from five different loca-
tions within the bin and at various depths. Each probe sample should be iden-
tified and placed in a moisture proof grain can. The next day the sample would
be run through a moisture meter and the moisture recorded on the inspection re-
port. Temperature should also be taken at five different locations in each bin,
at two depths. These temperatures would be recorded on the inspection report.

One copy of this inspection report goes to the GOM coordinator; one copy
to the SONIMEX grain manager; and one to the manager of the facility where the
inspection was performed. A single inspection report is usually of little
value as it only reflects the condition of the commodity for an instance of
time; however, when compared to several prior reports, it becomes a continuing
history of the condition of the individual bin of grain. From this information
it is often possible to project the continued storage life of the comnodi ty.
From these reports corrective action can be ordered and the next monthly re-
port will give an evaluation of the corrective action taken.

This inspection program and the evaiuation of the reports and the correc-
tive action taken could and wil] be the determining factor as to whether the
reserve grain program is a success or failure.
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The sanitation program quttined in pages 209. through. 219 of "A Study and
Plan for Regional Grafn Stahil{zation in West Africa" by Kansas State Univer-
sity, dated December 1970, {s made a part of this report in its entirety.
These pages: are reproduced in Appendix C.

MARKET PRICES

Reserve Grain Stocks

With 7,500 MT of grain on long term storage;even under the best conditions,
some of this grain will no doubt go out of condition. Should it appear to the
facility manager or the general manager of the grain program for SONIMEX that
an individual bin of grain 15 going out of condition, they shouid recommend to
the GOM grain coordinator that the grain be sold.

This grain should be sold while it sti11 has most of 1ts food value re-
maining. The price shouid be just below the “irket price so the grain will
move rapidly into the market place and be cons.med.

The sign of a good warehouse manager is one who knows he j:as done all
‘that is possible tc safeguard the condition of the grain but, when it starts
going out of conditfon, disposes of it while it still has food value. By so
doing he will recover nearly 100 percent of the market value of *he grain.
Such conditions call for prompt action on the part of the grain manager of
SONIMEX and the responsible official of the GOM.

The following is based on the conclusion that GOM has the authority to
sell the reserve stocks when an emergency develops within the country's food
chain.

With continuing review of crop reports, imported grain, and weather con-
ditions, augmented by direct reports from responsible officials in the field,
GOM should know several months prior to the existence of an actual food
shortage. When the price has risen to 60 CFA per kg., the GOM should offer an
undisclosed. amount of grain at 50 CFA per kg. until the market reacts with ]ower
prices to the consumer. GOM should then stop sales until the market price has
again risen to 60 CFA per kg. .

With this unannounced movement in and out of the market, GOM should be
able to control prices and still force all of the speculators to sell their
remaining stocks at or near a reasonable price.

A reserve stock of 7,500 MT is about 5 percent of the annual consumption.
If GOM handed out the grain free whenever a serious shortage developed, the
speculators would just hold their stock off the market for 2 weeks and the GOM
supply would be exhausted. With the end of the GOM supply of reserve stock,
the speculators would be free to enter the market at whatever price the traffic
would bear. However, if the GOM enters the market with an undisclosed amount
to zell at 10-15 percent below that market, the speculators would be forced to
follow the market, hoping to sell as much as possible at even the reduced price.
Thic would tend to utilize all resources of the country to move grain from
other sources before GOM decided to further reduce that price. When the free
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© . market réa_d'aes._vthgv_ government price, GQM should withdraw from the market unt{l
- the free market again ‘started up; they could then re-enter the market at a

B Somewhat lower price again.

f The prices used in the above are examples only. GOM might wish to enter
-before the price advanced to 60 CFA. The great danger is that GOM would want
to vt1112e all reserve stock some weeks or months before harvest and, in so

doing, would let the speculators set the free market price. _

Cqm’evrci alization
~ GOM Shbﬁld,set and announce a basic price for grain before harvest. This

, . basic price should be set after review of the market price at harvest during
~ the past 5 years. - This price need not be the 5 year average; however, the 5

e year average should be used as a guide and tempered by current weather and

" harvest. cunditions, , .

. X"}Thefbas'ic'pric,e-should be just under the free market price. GOM would
‘have the right and duty to increase this price if necessary, but not the
rigb_t;, to ndqce it below the announced basic price.

‘ ~Eve,|1.iﬁrv'odu‘ce'i in the area should know that he can deliver his grain to
‘the Kaedielevator. and receive at least the basic price in cash the same day
,del_ivcry is“mdg. ‘ .

. The base price should be advanced by a half CFA per month; i.e., if.a
- base price of 20 CFA was being paid at harvest, the next montk. 20-1/2 CFA
- - should be paid, then 21 CFA, etc. This would give the producer an incentive to
~retain all or part of his saleable crop in fam storage for later sales. How-
. ever, should the free market advance at a much more rapid rate than the half
~CFA per month, GOM must follow the market unti” the price ‘doubles that paid at
~harvest. . Then, they should start selling at somewhat below the market. This
action shouiu have an immediate effect on the free market; for this reason, it
~1s important that they acquire some inventory shortly after harvest, even if
.~ they have to pay somewhat over the free market. This will require fast and
-~ open- communication between the warehouse manager, the grain manager of SONIMEX,
.~ and the grain coordinator of GOM to react to the market and to «djust the
- price being paid at the elevator to the market. .

 SHARE OF THE MARKET |
o Responsiblesm officials estimated production at about 100,000 tons and

imports :25-50,000 MT. What percent of the production is marketed would not
even be estimated by the same offici als. | :

‘«‘gofs;!bly«-"le‘s.@-than"r-io-,percgnt-vcf Tocal production reaches the free market.
The Zhief {mmediate benefit of a free market would be the breaking of the debt
Qircf_!jg*mra,i;i;i;‘pga-gmqo;;ers sell thelr grain to local dealers on credit before
harvest for 10-15-CFA ‘per kg. and receive food or grain at an inflated high
price; f.e;, some producers sel} their grain before narvest at 10-15 CFA to
pjgtuﬂ:],y‘i,__»_g;vr'fgr‘aini-iat{;-50-50 CFA per kg. B
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The first year the Kaedi elevator is in operatinn may result in the pur-~
chase of anly 3-40Q0 MT. However, this would be a start and would show the
producers they could recetve the marke+ price in cash and then have the oppor-
. tunity to buy back at a reasonable price at a later date. \

With the development‘ of local co-op receiving stations, the elevator o
should be handHng_Z,OOO MT within 5 years. L



APPENDIX B: PRODUCTION

There are opportunities for increéasing grain sorghum and millet production
in Mauritania. Even at world prices of approximately 12 CFA FOB foreign port
or nearly 15 CFA at a local port of entry, there are many improved production
techniques and practices that appear feasible and could be highly profitable.

The greatest opportunities for increasing production in Mauritania are
along the Senegal River where it overflows its banks every year. The river
terraces are broad, nearly level alluvial plains of fine textured soil. There
are indications the bank along the brink of the river is slightly higher than
the main part of the wide terrace plain.

However, the river apparently flows at an extremely slow velocity. In June ~
1972, at low flow, the depth in some places near Bogue was estimated to be
about 3 feet. The flow was reported to be 200 liters/second. This would be
insufficient to irrigate even a small part of the land suitable for irrigation.
Also, 1t was reported the Senegal River belonged to Senegal and, before much
water can be applied to improve agriculture on the Mauritania side, it would be
necessary to arrange some type of compact on water rights.

One difficulty of increasing production in the areas with greatest oppor-
tunities is that these areas are surplus producers and any additional produc-
tion would tend to depress the grain price ai harvest, making it lower than in
the past unless an improved market system is established. The inelasticity of
the market in Mauritania is almost beyond imagination. At times there is prac-
tically no market. There is no buyer with the necessary transportation or
- storage facilities to remove the surplus. The reported shift from a Tow price
of 4 to 5 CFA/kilo to 80 CFA/kilo within the year must be corrected before a
production program can be expected to succeed or should even be started, however.

In some of the deficit areas, namely Nema or Aioun, where the supply of
grain seldom equals or exceeds the demand, the opportunities for increased pro-
duction are more limited and hazardous. Here again, there are years when the
harvest grain is far above the averag: and the price drops to a very Tow level;
no buyer is large enough to be effective in stabilizing price. Many consumers
in the area are nom.ds and storing large quantities of grain to meet their own
needs for more than a short time cannot be expected. The movement of food is
Just an added burden and a 1 year supply is more than ample.

With this great fluctuation in production brought about by extreme diffe-
rences in the weather and high cost of transportation to defict areas, it
would not appear encouraging to suggest an extension production program at
this time. At least there should be good evidence that recommended changes
are aimost sure to succeed. At present there are no results upon which recom-
mendations can be formulated. This is especially true in the grain deficient
areas. Unless it is possible to establish an assured, attractive price that
will be paid for the grain at harvest, there is some question whether it would
be wise to encourage the farmers to produce more than they need for their own
use. Any addition would tend to make the merchant richer and the farmer poorer.
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The price must be attractive enough to cause the cultivators of the land
to either expand their operation to the more marginal areas or to apply more
improved practices. Under prizent market structure and the high storage losses--
reportedly, losses of farm-stored grain due to insects and rodents may be as
much as 30 to 35 percent ~-~there is Tittle or no incentive to increase production.

QUESTION TO BE ANSWERED PRIOR TO INITIATING A CROP PRODUCTION PROGRAM

The team was not abie to find any results of field trials or demonstrations
in the grain deficient areas. According to the Insitut De Recherche Agronomi -
que Tropicale (IRAT), no éxperiments or field trials have been made in the grain
deficient areas in Mauritania. The same idea was expressed by the FAO repre-
sentative working on Project 26, "Cooperative Regional Field Trials in West
African Nations." Little can be demonstrated with reasonable assurance of suc-
cess, then. It therefore seems logical to this team that the best approach
would be to initiate some simple field trials of practices that appear most
likely to result in profitable returns to the cultivator and increase grain
production in most years.

One practice that appears to hold greatest promise is adjusting the plant-
ing rate to normal water supply. In grain deficient areas the normal yield is -
about 250 kilos/hectare. It has been the practice to plant 15 to 20 seeds in
holes 150 cm. apart, thinning these to 3 to 5 plants per hole if and when they
get around to it. These are more plants than recommended by IRAT even where the
moisture supply is best. As a trial, the holes should be placed closer together,
say 100 cm. or about 40 incres in each direction, to make better use of the .
water supply. All holes should be thinned to one plant per hole, or never more
than two. This would be more in keeping with the recommended practice. This
rate of planting would provide sufficient plants to far exceed the reported pre-
sent yield of around 250 kilos per hectare. "

There may be some questions about the low yield reported, as the average
yield would be 364 kilos/hectare if we were to accept the calculated yields in
the 1970 Report on the Conditions and Possibilities to Create in Republic
Islamic of Mauritania a Requlative and a Reserve Stock of Sorgho, presented to
the Government of Republic Islamic of Mauritania by the FAO/PAM mission con-
sisting of R. di Furia, FAO, I. Pattison, FAO, and R. Pcllaris, PAM. If we
also accept the statements made by both farmers and government officials that
the river terracc lands were producing between 400 and 500 kilos/hectare, then
at least some of the less productive areas would be producing less than 300
_ kilos per hectare.

In all the trials we have been able to locate, there is every reason to
believe early planting should be encouraged. Most results point to about a 2
percent decrease in yield for each day lost in planting. In every village,
cultivators know it is important to plant as soon as possible after flooded
land nas dried sufficiently to work.

The present planting method is to dig a hole with a narrow bladed pick
and then drop the seeds into the hole. In some places the farmer tries to
scratch the surface lightly (3 to 5 cm. deep) to prevent crusting and reduce
weed growth. There are a few three-tooth cultivators (tools) but not enough
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for all farmers to use them. It takes animal power to pull the cultivator,
which many of them do not have. Villagers reported one to two donkeys or a
camel couid provide. the power, but many small farmers have neither. To expand
this practice, antmals would need to be rented or purchased and credit would
need to be established to pay for this service.

There is one tool that was never mentioned that sho.1d be tried in a limit-
ed way; that is one of the simple hand jab corn planters that was in use about
50 years ago in the USA. If brought into the country, repair parts also need
to be included. The soil may be too tight to use this type of planter success-
fully except on the sandy loams, but we believe this simple tool could hasten
the planting operation.

Since there is every indication that it is very important to get this crop
established as soon as possible and to make sure it is well established while
there is a good moisture supply, the team recommends the use of a "starter fer-
tilizer." We realize that fertilizer is expensive and it would mean the impor-
tation of an item not locally available; however, we are reasonably sure it is
worth a try. From all observations and knowledge of similar experiences, we
believe the fertilizer should be high in nitrogen and contain some phosphate.
The team suggests that a 30-10-0 (Ammonium Phosphate Nitrate) or at least a 26-
15-0 (Nitric Phosphate) be selected as the one to be tried the first time. It
is not advisable to recommend or think of using a low grade fertilizer such as
14-7-7, which 1s recomrended and in use in Sensgal as well as a few places in
Mauritania. The cost of transportation from port of entry (Rosso, Mauritania)
to Nema is 30 CFA/kilo, the same as the cost of the fertilizer. This means 14-
7;7Rcou1d not compete with a concentrated type even if it were free at the port
of Rosso.

The present method of applying fertilizer is to broadcast it and then work
it into the'soil surface. We learned of only one tractor being used to work
;he fertilizer into the land, and that one was at Kaedi. With soils that have
a high fixing power for phosphate and a lack of rainfall to carry the nitrates
into the soil after the crops have been planted, it would be surprising to find
a large increase from the use of fertilizer applied broadcast. This is not
our recommended method of applying fertilizer to soil that is extremely Tow in
both nitrogen and phosphate. Potassium is still a question, but we doubt that
it is important in these soils as a "starter" fertilizer. The team therefore
recommends that a high nitrogen-low phosphate fertilizer be tried at the rate
of 10 kg./hectare applied in the hole with the seed at planting time. The rate
of appiication may appear low, but this was used in the U.S. during the early
days of fertilizing grain and found to produce increases in yields of corn from
200 to 300 kilos per hectare. Even at half this increase, this fertilizer would
reduce grain import costs 10 to 15 percent.

From reports by farmers in the villages, we concluded most sorghum and
millets are very tall (12 to 15 feet). This means much of the water required
to produce the plants has been used to produce stalks rather than grain. Pre-
sent varieties are mixtures of seed. We observed this as we examined the
granaries ana farm store houses. Orange or brown seeded sorghum is not liked
by the people. They have the idea that,if they mix white and orange together,
they can fool the birds; but, there is some question as to whether this is of
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any importance. In one place we found a small plot near the river where the
heads had been covered with rags to prevent the bird damage. If birds cannot
be contralled by other means, bagging the heads might be worth a trial. But,
1f yields could be substantially increased by other improved practices, the
children in the village could be more effective on chasing the birds out of the
small area needed to be cultivated.

FIELD TRIALS RECOMMENDED

In 1ight of these conditions, we would suggest small plot trials of the
best white or yellow endosperm grain (not orange or brown), short, early, not
day length affected, high-yielding variety recommended by IRAT, Bambey,Senegal.

We would recommend that four treatments be tried, with four replications
at each trial. The plots should be laid out so each replication would be on or
as near as possible to the same kind of soil and where the water stands about
the same length of time. Each plot should be approximately 5 meters wide and
about 40 meters long. The treatments are as follows:

gl) Farmers seed with the normal planting method.

2) Farmers seed with method of planting + 1 gram (a 3-finger pinch) or granu-
lar 30-10-0 fertilizer dropped: in the hole with the seed. _

(3) Recommended seed planted in holes 1 x 1 meter and, after established,
thinned to one plant per hole. :

(4) Same as (3) but fertilizer added as in (2).

We suggest a 4 by 4 block design for the trials, with each treatment only
g?cedin each column. These trials should be established at the earliest possi-
e date.

To avoid any possible adverse criticism of these trials, the farmer and
land owner should be assured that, under no condition, will either suffer any
loss due to the trials. Should there be loss, grain would be purchased and
given to them to make up the difference. Any vizld increases resulting from
the trials would also go to the farmers and land owners for their cooperation.
Since there will be 2 1/4 times as many holes to dig when the planting is 1 x
1 meter, the cultivator should also receive payment for his extra labor if the
trials fail to increase yields sufficiently to properly reward the farmer and
landlord. .

A reduction in yield is unlikely, but any doubt about success should be
eliminated from the beginning. No mention should be made of expected increases
to either the farmer or land owner. These are trials only, and we are not try-
ing to prove that they are using the wrong method or that we have a better one.
It should be pointed out that we want to make these trials because we have
hopes that one or more of the things we try will be something they will want to
try again.

Each trial will require a very small amount of seed and fertilizer, not
more than 1 kilo of each. In addition, the following items will be needed: a
small spring scale, calibrated in kilos, for each cooperating agricultural
agent so he can weigh the harvest; burlap bags, 100 kilo size, to hold the
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harvested heads from each trial area; a sma]], inexpensive plastic rain gauge
to measure rainfall at each village conducting the trialsi and wet and dry bulb

thermometers far each. cooperating village.

Daily rainfall and temperature at sunrise, high noon, and sunset (taken on
both wet and dry bulb thermometers) should be recorded. If it is possible to
have a wind velocity gauge in an open area about 5 feet above grourr: level, wind
velocity readings should also be recorded with the temperatures throughout the
growing season. A simple pilot tube could be used to measure wind velocity.
These data would be helpful in evaluating rate of transpiration and evaporation.
Along with plant observations, they help determine rate of planting and whether
additional plant populations would be beneficial. The number of heads (ears)
produced and harvested on each plant should likewise be recorded,along with av-
erage weight per head. This would also give an idea as to best planting ratio.

Obtaining necessary equipment and supplies is relatively inexpensive and
easy. The real problem is training people to do the work and then getting them
to follow through to completion. Some type of incentive or reward should be
provided for people who exceed the minimum requirements of job performance.
Standards set for this reward should be such that 10 to 25 percent of the em-
ployees could reach them.

Production trials should start as soon as possible, as these should pre-

cede any widespread use of on-the-farm demonstrations. The main purpose of the
field trials is to obtain information upon which to formulate demonstrations.

EVALUATING THE RESULTS

After the first year, the agronomist or technician assigned to this work
should consult with researci: personnel in IRAT at Bambey and the yield trial
officer of FAO to determine how the trials might be improved keeping in mind
that the trials must remain simple and within resources of the farmer. This is
no place for an in-depth research project. It must be kept practical, useful,
and profitable to both farmer and landlord.

If near the end of growing season it can be easily seen that the trials
will produce substantial yield improvements,an all out effort should be made to
get important officials to see the results in the field before harvest. They
should be photographed in the field and their comments should be broadcast and
publicized. Officials should be assisted in every way possible to spread this
information to other government officials who might be affected by or have in-
fluence on the actions taken by GOM. The use of the radio should be maximized.
Promising results are of little value until they have been exploited by every
means possible.

There is no question but what Mauritania could greatly increase production
if it had modern equipment, trained people, irrigation, and all needed services
at its disposal. But, this is impossible to think of at this time.

Mauritania expects to start research work on irrigated rice. We commend

their efforts on this. Since the country imports 40,000 to 50,000 tons of rice
annually, we would encourage them to proceed along this line. We know of no
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better use of Tand suitable for irrigation under their present conditions. Even
this. change is going to require a great amount of training and far more culti-
vators (fanners? than presently employed in agriculture. Supervision of such
an undertaking is almost beyond comprehension.

Since the change will probably take place slowly, though, we believe there
are some other practices that should be tried in the surplus areas. For exam-
ple, there is no question in our mind that the soil used for crops is extremely
gef1c1ent in nitrogen, both total and available. The soil needs organic matter

adly.

The livestock show every indication they are undernourished. The protein
in their diet is at the subsistence level. The country would be far better off
productively and financially with no more than half the present animal popula-
tion, Far too much value has been placed on head count rather than returns
from meat and milk. We understand it would take more than an act of government
to reduce 1ivestock numbers, so we believe a better feed source should be found
which would improve both 1ivestock and soil productivity.

Since most of the river terrace soils appear heavy textured, the legume-
peanut does not seem advisable; therefore, we suggest a few trials of some Afri-
can alfalfas, with .seeding just as the water recedes from the land. Weeds may
be the major problem if seeded broadcast. If this is the case, the alfalfa
should be seeded in rows about 50 cm. apart and cultivated. Chickpeas might
also be tried, but these may not have sufficient strength to penetrate the sur-
face soil unless planted in holes and covered with sand. These legumes could
furnish some of the needed nitrogen, and the alfalfa would help in the crop ro-
tation and alsc <erve as animal feed. -

We know it will be a temptation to let the animals harvest the crop in the
fields.. There 1s no objection to this system, but the farmers must permit the
crop to reach a height of at least 50 cm. before they turn livestock in the
first time. Just as soon as the crop has been eaten off, livestock must remain
off the land until the alfalfa ayain reaches a height of 40 cm. or 35 days have
passed, whichever comes first. This process could be continued until the plant
stops growing. Alfalfa will never become a weed because the flmoeding of the
river each year will ki1l the plant. Sorghum should follow the alfalfa and be
observed to see what effect the alfalfa had on the sorghum production.

Where alfalfa is seeded in rows, a high phosphate fertilizer of not less
than 46 percent P705. should be tried on part of the crop at the rate of 15
kilos per hectare. Since the soil is reportedly acid, it might be advisable to
treat part of the seed with molybdenum at the rate of 1 gram per kilo of seed.
We would suggest the use of one of the soluble salts of the metal. The owners
of the livestock should be cautioned about the possibility of bloat if the ani-
mals are permitted to eat much at any one time. We believe the effect will
offer an opportunity to reduce the area in cultivation.and with the possibility
of increasing grain production and Tivestock feed at the same time.

The messure of success would be the effect of alfalfa on sorghum yield and
the estimated livestock feed produced. We believe other demonstrations are not
needed at this time unless the Mauritanian Government officials see a great need
for this type of work. 33



'BUDGET FOR FIELD TR ALS

Estimated costs for 4Q. field trials in the grain deficient areas of
Mauritania for 18 months &/ plus 1Q alfalfa trials on overflow land at Kaedi
or Boghe are as follows:

First Last

6 Months - 12 Months
Travel, Dakar-Nouakchott/return 2/ 1,500 1,500
Training personnel- 3/ 2,500 1,500
~ Equipment &/ . - 400 100
Secr. bi-lingual, Ié} time 5/ 1,500 1,000
Office space (1/3) . 1,200 2,400
House for technician and family &/ 1,500 3,000
Supplies for demonstrations 500 100
_Rented ground travel in country Z/ 2,500 1,500
Plane travel in Mauritania 8/ 1,500 2,500
Publicity 9/ : 1,000 3,000
Records ‘ 300 700
Technician, USAID, 1/3 time 10/ 5,000 10,000
19,400 27,200
Overhead: 50 percent 9,700 13,600

29,100 40,800

* Total estimated cost, first 18 months: $69,900.

" 1/ Assumes that the techni cian would be stationed in Dakar and would devote

- about a third of his time to organizing and conducting field trials, includ-
ing training and supervising personnel and arranging for publishing results.

2/ At least six trips would be necessary the first 6 months for the technician

to become acquainted with officials, organize and consumate agreements for
~ conducting field trials, train agents and become acquainted with local per-
- sonnel, farming methods. and local conditions.

3/ Training of staff would be a continuing process, but would require more

attention the first 6 months. Follow-through and review is a must.

- 4/ After establishment, this item is minor.

. 5/ 'Appmximate]y'a third of the estimated cost of two small offices for the

© 7 venicles.

- -technician and a secretary.

§/A ‘i:h"_l’v"d_;bf“fthg' 'alI_éﬁghCe_givgﬁthe technician and his family.

o/, 11‘t':f'épbéars";éqv:i.,s;’lb:]e‘_tov'reht ground transpdrtatidn rather than purchasing
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Assuming the results will justify broad publicity, a special effort should '
be made for government officials to see results. The only way to make this
possible would Be to fly them in chartered planes to the remote grain defi-
cit areas, They could afford to be away from their offices only for very
short pertods of time. ‘

This {s one item that is a must {f the results are promising and show posi-
tive effects.

It is assumed that the technician is highly qualified and would meet the
special requirements for this position. He should have had extension expe-
rience and, preferably, would have a good knowledge ¢f conducting field
trials, would understand the importance of publicity, and would have the
know-how to work with people in foreign lands. Above all, he must be fluent
in conversational French, no less than a FSI-3 level.
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APPENDIX C --SANITATION 209

Plate 4

Regional

Sanitation Program

A. General Storage Considerations

1. XWSPECTICN. An inspection program should be initiated to maintain
8 continuous check on the condition of grain being hald in storage and on the
condition of storage facilities and areas, regardless of the type of storage

facility.

b.

C.

Storage Sites. Areas around the outside of storage facilities
should be inspected routinely to detect: :

(1) Accumulations of spilled grain which attract rodents and
provide a breeding site for insects.

(2) Tall weeds, grass and accumulations of Junk or other debris
vhich provide cover for rodants.

(3) Bvidence of rodent activity - burrows, runs, etc,

Storage Structures. Warehousas, unmechanized bins or silos, and

‘mechanized silos should be routinely inspected for:

(1) Openings at or -ear ground level that would allow rodents to

enter.
(2) Openings in upper areas that would allow birds to enter.

(3) Holes in roofs or other openings that would allow the grain
to become wet by rain,

Condition of the Stored Grain. All grain when it is placed in
storage should be inspected for moisture content, and the
presence of insects, rodents and moldi. It is particularly
important that grain being carried over from one Crop year

to another be closely checked for the presence of ingects,
rodents and mold development.

To réduce.the risk of serious losses due to insects and molds,
the following general plan of actions should be followed:

(1) Know the moisture content of the grain. Do not attempt to
store grain containing more than 13% moisture. Dry it to
12 to 12.5% moisture before Placing the grain in storage.
High moisture grain will spoil rapidly under West African
conditions. Moisture migrates in stored grain under certain
conditions. Initial low moisture, while good insurance, does
not preclude locaiized high moisture due to migration.
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(2)

(3)

(4)

210

If it is possible to check the temperature of the grain in
storage this should be done at least moathly, preferably

@ore frequently. If localized temperature increasaes are

noted in a quantity of grain, the cause should be determined.
Sharp localized temperature increases will occur -under two
conditions. Pirsc, if large numbers of insects are present,
their activity will result in a localized temperature increasae,
The temperature will not exceed 105-110° F. This condition
can be corrected by fumigation.

Secondly, the temperature increase may be the result of mold
grovwth in pockets of damp (high moisture) grain. This can occur
due to moisture migration. Temperatures as high as 130  F. or
higher can be experienced. Preferably this grain should be
uniformly dried to 12.07 moisture coatent for safe long term
storage.

To detect the presence of insects in grain, a representative
sample of the yrain should be obtained. Grain samples should
be sifted using a screen with openings approximitely 0,083
inches in diameter ( screen with 10 wires per inch). Any
number of live weevils, borers (rice weevil, granary weevil,
lesser grain borer) or Angoumois grain moths in the sample are
indicative of "hidden infestation" (Lnsects developing within
the kernels of grain) and the grain should be fumigated. Grain
that contains more than two other grain insects per kilo shauld
be fumigated also. .

The presence of mold in grain is sometimes not easily detected
by simple means. Obvious visual evidence of mold is an
indication that moistures exceed that for safe storage and the
grain should be dried or disposed of as soon as possible.
Other indications of mold damage are discolored germs and/or
reduced germination and there are some reasonably simple
techniques ‘or making these determinations.

2, HEOUSEREEPING. Probably the most important means of maintaining grain
free of insect infestation and pPreventing losses due to rodents is through
9t0per bousekeeping of storage sites and structures.

4. Maintenance of the s.orage site,

(1)

(2)

Spillage of giain in the area of the storage site should be
prevented and if it occurs, should be cleaned up immediacely.

* Not only does spillage serve as an attractant to rodents, it

algo attracts grain insects and provides a breeding site for
thea.

Accumulation of chaff, hulls, and other materials cleaned from
grain at the storage site should also be prevented. This
macerial often contains enough grains to serve as a breeding

oite for insects.
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(3) Tall weeds, grass and accumulations of equipment and debris
provide cover for rodent activity. Weeds should be eliminated
from the storage site by frequent cutting or the use of
herbicides. Grass maintained around the storage structures,
should be cut frequantly.

b. Maintcnance of the sicrage structure.

(1) A regular schedule should be established for cleaning areas
of the storage structure -~ warehouse, zilo, etc.

(2) Spillage and accumulation of grain and grain cleanings in
marehouses and in other storage structures should be prevented,
because they will attract and provide food for insects, rodents
and birds. '

(3) Housekeeping instructions for specific types of structures are
given later in this saection.

}. FUMIGATIO

a. General Considerations

(1) Grain should be fumigated on the basis of need as determined by’
insvection of the grain.

(2) In areas where infestation of grain occurs in the field,
fumigation within two weeks after initially storing the
grain is recommended.

(3) It should be pointed out that an effective fumigation is
dependent on confining a toxic concentration of gas within the
grain mass for a sufficient period of time to kill all insects
present in the grain. Too low a dosage, a container (bin
or gas tight tarpaulin) which will not contain the gas or too
short an exposure period are some factors that can result in
an ineffective fumigation. Once the gas has been dissipated
or escaped from the grain, the grain is again subject to
infestation from outside sources.

"~ (&) Routine fumigation of grain as an insurance measure is a
' reasonable practice but should not be relied on at the
expense of an inspection program.
b. Materials and Dosages

(1) Phostoxin has proven an excellent grain fumigant and its
use in the West African grain storage program is recommended.
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Potential asupplies of Phostoxin in West Africa include:

Chimie-Afrique
B.P. 1896
Abidjan, Ivory Coast

Chimie-Afrique

B.P. 1604

11, Avenue Jean Jaures
Dakar, Senegal

Union Trading Co., Ltd.
Chemicals Department
P.0.B. 298

Accra, Ghana

ion Trading Co., Ltd.
Chemicals and Crop Protection Department
Plo.'. 8
Ibadan, Nigeria

Union Trading Co., Ltd.
Chenicals Department
P.0.B. 572

Lagos, Nigeria

3. Specific Instructions for Various Types of Storage.
- 1. Warehouse Storage - Bagged Grain
4. Iaspaction of Grain

(1) Crain stored in sacks should be checked for the presence of
insects, rodents and/or deterioracion due to molds by visual
exanination of the exterior of the stack.

(2) Probe samples of grain should be taken at random from bags
over the surface of the stack and examined for the presence of
iasects and/or mold. If live insects are found, the grain
should be fumigated.

(2) Grain should be inspected at least monthly.
'(b) Moisture ~oncent of the grain should be determined.

(c) Samples of grain from the interior of the stuck cannot
be takea practically, however, temperature cables
(thermocorples) are available that can be placed within
the stack ss grain is scored. {emperature zeadings
obtained in this muinner can in’icate heating within the
stack due to insects and/or molds. ‘
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b. Storage Methods

(1) It is imperative that bagged grain be stacked off the floor
on pallets in an orderly manner and that space be provided
along walls, between stacks and above the stack so that
gas-tight tarpaulins may be used to fumigate the grain if
necessary. Stacks should not exceed 6 meters in width or
height with length variable.

(2) Maintenance of the warehouse free of accumulations of spilled
grain, cleanings from the grailn and other debris is mandator -
to prevent stored grains from becoming infested. Clean up
should be accomplished daily.

(3) Reuse of sacks is 'n important source of cross infestation
of stored grain. Bags should be funigated before they are
rveused. This can be accomplished by placing the bags under
a ksl-tight tarpaulin similar to fumigation of stacks of
‘bagged grain. Phostoxin at the rate of 45 Tablets per
1500 cubic feet of space can be used.

(4) Residual spraying of an insecticide can bde used on floors
and ‘walls of warehouge especially along cracks and crevices
to prevent build-up of insects in these areas and to prevent
their migration to stored grain. Malathion is a suitable
material for this purpose and should be applied according
t> the manufacturer's instructions.

¢. FPumigacion.

(1) Stacks of bagged grain should be fumigated using gas~tight
tarpaulins. Polyethylene sheeting is a satisfactory material
for this purpose. Heavier gauge (6 mil) polyethylene sheeting
will allow the sheeting to be reused, howevaer, lighter
veight material will provide a satisfactory material for
containing the gas.

To provide an effective fumigation, the gas-tight tarpaulin .
- should be sealed to the warehouse floor so that the gas

does nut escape. Sand used to weight the edges of the
tarpualin will provide a suitable seal if the floor is smooth.

(2) Phostoxin is an effective wateris). for fumigation of bagged
grain and should be applied in the dosages indicated earlier
in this section. :

2. Bulk-stored 8rain in unmechanized silos (including bulk stored
rain in varehouses),
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s. Inspaction of grain

(1) Samples of grain from bulk stored grain should be obtained

"~ by use of grain "probas" or 'triers". Samplaes can be taken
fxom depths up to 18 feet (6 maters) with this type of
equipment. Samples should be taken {rom various parts of
the bin to obtain a reprasentative sample.

(a) Grain should be examined for the presence of insects
. and/or mold. If insects are found, the grain should be

fumigated.

' (b) Moisturs content of the grain should be determined. If
moistures are above 13.5% or if molds are detected, the
grein should be dried. .

(c) Samples should be taken at monthly intervals.

(2) Tesperature of the grain can be determined by various methods
aad can be used as a mesns of detecting heating caused by
{nsects and/or molds.

(a) Pcrtsble tempersture sensing cables (thermocouples)
~car. be probed intc the grain and temperature readings
taken. Ind.vidual cabies can be placed in the grain and
"left in place while the grain is in storage or one cable
can be moved from one sampling point to another. Readings
are taken by means of a portable battery opsrated

potentiometer.

(b) Grain temperatures may alsc be determined by probing
' ordinary thermometers into the grain.

(c) Steal rods or woodea poles provide a crude means of
determining whether grain is heating. To detect hot
spots, the rods are pulled from. the grain and felt
wvith the hand. Warm areas on the rod indicate heating
in the grain mass.

- {d) 1f hot spots are detected, the cause should be determined

by probe sampling and appropriate measures (fumigation
or drying) taken to correct the situation.
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b. 3torage methods.
(1) Prior to placing grain in any silo (bin):

(s) The bin should be thoroughly cleaned to-écaovo any
old grain residues.

(b) The interior and exterior of the bin should be sprayed
wvith an insecticide (malathion) about two weeks before
grain is placed in the Sin. :

(2) The surface of the grain in the bin should be leveled in
event fumigation is required. .

c. ,“lllltipn.

(1) Phostoxin tablets may be added to gra:in as it is placed in
storage or they may be "probed" into the grain by means of
& oune-inch inside diameter pipe or conduit. Tablets should
be probad into the grain mass to uniformly distribute them
throughout the grain.
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(2) If there is a relatively large space above the grain surfaco.
a polythylene or other gas-tight sheet should be placed over
the surface after the tablets have been applied.

(3) In situations where bulk grain is stored within bulkeheads
formed of bagged grain, procadures recommended for stacks of
bag stored grain are applicable.

.

(4) Dosage recommendations are given in the fumigation section,
“A. General Storage Considerations".

3. .Hcchlnized Silo Storage.
&, Inspection of Grain

(1) Samples from grain in mechanized silos ubually have to be
tr.zen as the grain is moved from one silo to another.

(2) This can be done by having a worker obtain a series of
. small samples of grain from the conveyor discharge
- periodically as the grain is "“turned".

(b) Sanples should be examined for presence of iusects and/or
' molds. If insects are found, the grain should be fumigated.

(c) Moisture content of the grain should be determined. If
it exceeds 13.5% or has visidble evidence of mold it should
be dried.

(2) 1If temperature monitoring equipment is available in the silo
bins, records should be made of the grain temperatures at
least monthly, more frequent preferably. If localized
temperature increases are noted in a bin of grain, the cause
should be determined by taraing the grain and sampling.

(s) If the quantity of grain heating <s not large and the
cause is damp grain, merely turning the grain may dissipate
the heat and damp grain. -

(b) If heating is caused by tnsects or if the quantity of damp
grain 1is large, fumigation or drying will ba necessary.

b Storage Methods

(1) Mechanizad silo bins should be cleaned and sprayed with
insecticide (Malathion) as recommended for unmechanized silos.

(2) Accumulations of spilled Qrain. dust, grain cleanings, etc.
should be cleaned up daily.
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(3) Equipment used to handle grain - conveyors, elevators, etec. -
should be cleaned out weekly and sprayed with an insecticide
(Malathion).

(4) Service areas in mechanized silos (if they are present) such
48 tunnels beneath bing, enclosed areas above binsg, etec.
mdy be sprayed with an insecticide (¥alathion) to prevent
build-up of inseccts.

¢. Fumigation.

(1) The only practical way of applying Phostoxin ro grain in
mechanized silos is to add the fumigant tablets (or pellets)
to the grain stream as it flows into the silo bin. Thig can
be done manually or automatic dispensing equipment can be used.

(2) Prescribed dosages are given in the Fumigation section of
“General Storage Considerations".

C. Rodent Control.

1. The most effective way of reducing rodent populations is to eliminate .
barborage sites and other forus of cover and to limit their food suoply.

8. Methods for limiting harborage sites and cover are outlined in the
“General Storsge Considerations" saction.
., ‘ . .
b. Limiting the food supply is accomplished by keeping spillage of
grain .residues to a minimum in and around the storage facility
and by providing a rodent proof facility.

2. Rcdent-prqofing of storage facilities, in part, can be accomplished by:

4. Placing % inch mesh 8creen over windows or other openings at or near
groundvlevel. '

b. Sealing hoies or small openings into storage facilities with matal.

€. Use of metal flaghing atoﬁnd.the base of storage facilities to
Prevent rodents from climbing rough surfaces.

d. Making doors to warehouses tight-fitting.

€. Any other ieane to prevent rodents from encering the storage
facility. ‘

3 f:cnlctl cﬁntrol of rcdents involves the use of toxic materials

(vodencic e8) to. poison the rodents and should be accomplished by trained
Personnel. :
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a. Csertain rodenticides will kill with one feeding and are hazardous
to use near stored grain.

b. A group of materials called "anticoagulants" are used for rodent
control in baiting programs.
. LAY
(1) Anticoagulants are generally mixed with a cereal of some

type (corn meal works well) and placed near storage facilities
in dbait stations.

(2) Radents seek cover in the bait stations, feed repeatedly on
the bait and die as a result of internal hemorrhage.

€. A regular program of baiting with anticoagulant rodenticides
should be established at each storage site.

&. Various tipes of traps are available for rodenc control. They should
be employed in an integrated program of rodent proofing, hcusekeeping and
baiting to maintain populations at a low level.
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APPENDIX D--HAND POWER ELEVATOR

Restoration of the concrete elevator located at Kaedi as explained in
Appendix A calls for the construction of two manually powered elevators. This -
Appeéndix includes illustrations of hand powered elevators with 1liftinyg capacity
from 10 to 100 bushels. Specifications are given for each type and model illus-
trated. Enough de:ail is given that any engineer should be able to design the
type needed to service the Kaedi elevator.

All illustrations show general freight elevators rather than bulk grain
equipment; however, the size and shape of the platform or cars can be changed
or modified to handle bulk grain.

The specifications for the winding machine, supports for the winding
machine, counter weights, guide strips, and ropes could all be followed as
outlined. .

The illustration and detail specification was supplied by Mr. John Lusti,
Vice President and Chief Engineer, Engineering Division of Otis Elevator
Company. This is not a sales brochure by Otis but, rather, a public service
to the Govermnment of Mauritania and the United States. It took much research
on the part of Mr. Lustl and his staff to furnish this information.
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O T/ s ELEV ATOR COMPANY

NO.1 CENTER LIFT
HAND POWER ELEVATOR

"'JYHE MNO. 1 Hand Power is especially adapted

l for light loads and small platform sizes. The

rope or pull wheel may be placed at either

the front or at the side, thus making it possible to

install this type in either an open or enclosed hatch-
way.

We strongly recommend the sidepost arrangement
shown in illustration. When conditions are such that
the guide posts must be placed in the corners of
hatchway, we can furnish special construction, for
which drawings are necessary in cach case to show
siz¢ of hatchway required. ’

34

Special attention is called to the Steel Frame
Platform and “‘Power™ Type Safety Device furnished
with all Otis Hand Power Elevators. These features
differ slightiy on the various types as conditions
denuand,

Specifications for the above are as follows:

Lafting Machine Platform- Steel FFrame

Rope or Pull Wheel Safety Device

Gearing and Shafts Guide S[rips

Hoisting Sheave Maple

Roller Bearings Ropes

Stecl Band Brake Two 4" Iron Lifting Cables
Overhead Frame One 1}” Manila FHand Rope
Counterweights One 1" Bruke Rope

Adjustable

We furnish complete drawings and instructions
for crecting. '
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HAND P OWGER ELEVATORS S

NO. 1 CENTER LIFT HAND POWER ELEVATOR
Capacitics 500 and 1000 Ibs.

T
¥ i
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[
1
1
'a.

.
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’ STANDARD SIZES
Postwise Front to Buck  Postwise Front to Back  Postwise Front to Back
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NO. 4-A
HAND POWER ELEVATOR

" § YHE No. 4-A is the most popular type and well
l deserves the great popularity which it has
attained, being within its range, the best and
most economical Hand Power Elevator ever built
for the handling of general merchandise. It is sim-
plicity itself to erect (another cconomical feature)
and its casy running qualities and durable construc-
tion have met with cver growing favor.

It is not adapted for an enclosed hatchway,
corner guides, nor for pull wheel in front.

If you wish to know how little money will pur-
chase a high class Hand Power Elevator, write for
prices of the No. 4-A.

Specifications for the above are as follows:

Winding Machine Platform— Steel Frame
Rope or Puil Wheel Safety Device
Shafts and Geari .. .
lrm([s)‘:ums canng . Guide Strips
Roller Bearings Maple
Brake Ropes
Supports for Winding Two }” Iron Lifting Cables

e Onc 37 lron Weight Cable
Muchine One 13” Manila Hand Rope
Countzrweights One }” Brake Rope
Agjustable

We furnish complete drawings and instructions

. for erecting.
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Ov'l“ls ELEVY ATORK ¢ O MPANY

) SOME DETAILS

M order to prove the Otis claim of superiority and
l in line with the policy of furnishing *“The maxi-
mum value for a dollar”” we show herewith cuts
of the various parts which clearly illustrate in detail,
the design, workmanship and method of constructing

- Otis Standard Hand Power Elevators.

Figure 1. 4-A Platform
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PLATFORM

A LIVE to the fact that platforms made of wood
i do not always give the best satisfaction, we

have designed a Steel Frame Car (Figure 1)
with no wood used in this construction except for the
flooring.

Further, this car is equipped with a type of safety
similar to that used on Electric and other “Power™
Llevators, thus making a4 much more effective de-
vice than the old style of Beam Spring Safcty.

Figure 2. Bottom View of Platform

In Figure 2 a bottom view of the platform is
shown, giving a clear idea of the safety dogs, the
method of bracing, and the strong construction.
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-.a special machine built for this purpose.
. culty can be experienced in accurately erecting.

il

GUIDE POST AND STRIPS

(" WING to the fact that guide post stock can

be obtained from any lumber yard, the cus-

tomer often prefers to purchase his posts
locally and save the freight charges.

A solid post of proper size can be used, but we
strongly recommend the use of g compound post as
shown in Figure 3, is arler to eliminate warping and
twisting.  Although the cost of this post is preater
than the old style solid one. we fumish compound
posts in all cases, when posts are ordered, thus as-
suring the purchaser of absolutcly truc runways for
his platform.

Figure 3. Compound Guide Post

The guide strips are made of well-seasoned kiln-
dried maple, being tongued, grooved and drilled on
No diffi-
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GEAR AND DRUMS

) ARTICULAR attention is directed to tne gear
and drums shown in Figure 4.
These drums are made of iron with machine
scored grooves.  This construction is a marked im-
provement over the wood or cast groove drums.

Figure 3. Gear and Drum

Another indication of Otis quality is shown in
Figure 5.

This is the steel anti-friction roller bearing in
which all shafts are mounted, thus making a smouth
and easy running elevator instead of the usual ““Afan
Killer.”

FFigure 5. Rollcr'Bcaring
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ROPE WHEEL INSTRUCTIONS

"E give below a fac-simile of our Standard
\\ irecting  Instructions, which we send out
with every 4-A clevator.  With these in-
structions also go erection drawings, showing the pur-
chaser the best and most economical way in which
to erect.

OTIS ELEVATOR COMPANY

DIRECTIONS FOR ERECTING
HAND POWER ELEVATOR

- W SIZE Ne 4.A
‘ l"lgtll'c o. I{OPL hCLl ) . Before tommenglnq work, be sure that the openings in the different foors are PLUAB, and thst
. e r HE parts ShO\\'n in Figul‘c 6 are [he Rope or dimensions sgree with those indicated 04 erection plan,

CUIDE POSTS

Alter locating ceater line of opeding ({ront to back) place the main gusde posts na counterw esghy
side im position. Asthe erecting plan shows, the sde of this Ppost next to the counterweight abould Le ¢ &
thches from the center line of opening, aad should project into apentug 4-% inches.

The guide posts (usualiy furnished by purchacer) are S-%° x $-1° (except in upper slary, which
Me 3 K° 87" and are shupped with clevator). The face of these upper pons should be fush with those placed
in bower storics, )

Next. place weight powt in paaition, tlaking proper messurement from erectinn slan after mhich
the main guide past ov opposite side of batchway sbould be placed. Care sbould be takcn 10 bave the mcasure
ment Letween thiose paosts exactly in accordance with the erection plan A geugegiviog this exact measurement
8 senst with each efevator and will Le fouad atached to one of the posts .

CEARING
The gearing should now be placed and care taken 1o haie suafts revcdie freely w0 thie coller

bearings At ich all guide striges with cxceptum of alowt eight feet 1 the Jower siory put plathun togethes
W0k (lace 1 pracpes oo st

“Pull” Wheel and Pinion. These are ac-
curately made and mounted on a heavy steel
o Shaft.  The flange of the Rope Wheel. on which the
~ brake operates, is accurately machined insuring a
rositive and easy stop.
BRAKE

ROIMS

the rope will siot bind again the post. Ilace brake cope 1 ganition, havaug arcund the tem amall <besves ot
lower landing. Raise platfona (o upper tandiag and astach guide strip~ at Lottow.
COUNTERWEICHTS
Place counterweights guides, with a 12 inch block underueath; sttach coudterweight cable.
lower platformy. and remouve block under weight. ’
Uriag platform level by adjusting eye Loits to which lifting cables are attached.

SAFETY DEVICE

The trip ronls at each sule of platfona should be evenly adjusted by means of adjustiog wuts at tup
of each rot. The lower end of cach rod is Etted with » special waber (No 1983). bolding o coit spring
{No 723) the rod passing through bescket (No 1975} The adjustment of each sod should be such that th,
®asher just touches the salety dog (No 196v) Be positive t2at safety dogs clear tle gurde srips

CENERAL ADJUSTMENTS

Be careful 10 tighten 210 %olts and puts, and. belore using, go carefully over 1be joints of guide
wtrips, leaving them petfectly smooth.  For lubncating guwde strips use & go0d quabity of basd grease (mot
containing romu.)  Exsmige brake to see that shue clears nm of wheel when redeased. Al pass abould
operate freely. h bLiading or inction.

Figure 7. 4-A Brake

Realizing the importance of the brake, every care
has been taken to provide Otis Elevators with the best
possible braking appliance. The illustration (Figure
7) shows the cam or rocker style—(used with
the 4-A elevator) a type which has proven most safe
and efficient. ~ The brake is made substantially
throughout and the shoe is lined with leather to in-
sure both gripping efficiency and quietness of opera-
tion.
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i NO. 2 CENTER LIFT

I {E NO. 2 CENTER LIFT HAND POWER ELEVATOR
i HAND POWER ELEVATOR % Capacities 1500, 2000, 2500 and 3000 Ibs.
| % 'HE No. 2 is a type of elevator expressly designed ‘:-’ S ]

’-’ for heavy loads and hard service. To mect these
requirements we furnish a strongly braced
stecl frame car (with ample counterbalance) and
gearing of the highest efficiency. The rope or pull
wheel may be placed at either the front or at the side,
thus making it possible to install this type in either
an open or enclosed hatchway.

T e R T T

We strongly recommend the sidepost arrange-
ment shown in illustration.  When conditions are
such that the gu:de posts must be placed in the corners
of hatchway, we can furnish special construction, for
which drawings are necessary in cach case¢ to show
size of hatchway required.

£s

The illustration on the opposite page shows the
construction to be a radical improvement over the
old-fashioned “"Wooden Type.”

93

Specifications for the above are as follows:
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Winding Machine Platform-—Stecl Frame
Rope or Pull Wheel Sufety Device
Shalts and Gearing Gui .
uide Strips
Iron Drums Maple
- Roller Bearings
Steel Band Brake Ropes
Overhead Frames Two i: Iron Lm.i':g ((Z::bles |
Counterweights One 1° Iron Weigt.c Cable L - >
Adiustabl One 1} Manila Hand Rope STANDARD SIZES
Hjustuble One }* Brake Rope Postwice  Frunt to Back Postwise  Front to Back
bol x gl no; x 7ol
We furnish complete drawings and instructions . ;, °, X ‘5’, °. g,g, X ‘7’, °
. for crecting. $0" x b'o” 70" x 7o
MR R TG S T T TR T R R T R T T T e
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NO. | CARRIAGE TYPE ELEVATOR
Capacities 1500 and 2000 Ibs.

" NO. 1 CARRIAGE TYPE ELEVATOR

T

*FYHE No.  commonly called the “‘Carriage
 Elevator, is designed for use where the
0 artickes to be handled are lurge in size but
llght in weight. This type is used extensively in
lmplement houses livery stables, barns, etc

Particular attention is called to the channel side
rails on the platform this makes a most rigid con-
struction. .Another important feature (to be founcdi
on all Otis Elc\ators of this type) is the beveled or
sloping edges of the platform. This permits of an
installation without the usually required pit, thus

saving not only expense of erection, but also the
necessity of cutting or otherwise disfiguring the lower

= foor.
: S;wciﬁcations for the above are as follows:
i Winding Machine Platform
: Rope or Pull Wheel Flat Bottom
‘ SMufts and Gearing _Channel Side Rails
lron Drums .. ..
Koller Bearings Guide Strips
Stecl annd Brake Maple
Ceiling Sheaves and Ropes

H Four }” Iron Lifting Cables
ANGErS One }* Iron Weight Cable
Horizontal Supports for ~ One 13* Manila Hand Rope
_ Winding Machine On¢ 1 Brake Rope
Counterweights
Adjustable

lllllllmﬂmmmmmnmlll"lIIHIIlllllllIllIlllllIIl"llllllllllllllllillIlllllll!l!llllllllmlllllllllllllllllllllllllllllﬂlllﬂllllllll

STANDARD SIZES

We fumnish complete drawings and instructions

fo‘. erectlng Posunse FronttoBack Postwise FronttoBack Postwise Fromloback

6’0" x 120" 00" x 140" 70" «x 14’ o’
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NO. 2 CARRIAGE TYPE ELEVATOR
Capacities 2500, 3000 and 4000 Ibs.

TR BRI TR THE
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NO. 2 CARRIAGE TYPE ELEVATOR

L~ HE No. 2, or intermediate size of the “Carriage
Type,” mects the requirements of an ever-
growing demand for a powerful, casy running

automobile or wagon lift at a reasonable price. Its
wide range of capacities, 2500, 3000 and 4006 pounds,
exclusire of weight of car. makes this an ideal machine
for gencral use.

Specifications for the above are as follows:

ERRN o

o .
o Winding NMachine Platform
Rope or Pull Wheel Flat Bottom
Shafts and Gearing Channel Side Rails
- lron Drums ~ . .
Roller Beurings Guide St"p S =
Steel Bad Brake Maple =
Celding Sheaves and R‘;P‘:s Iron Liftias Cabd =
our %° lron Lifting Cables
Hangers 0 s lron Weight Cable
Horizontal Supports for One 1} ° Manila Hand Rope
- Winding Machine One¢ 1" Brake Rope
‘Counterweights

Adjustable

B S : ; v . STANDARD SIZES

o We fu_m,ish‘ complete -drawings and instructions P‘(?'“g"x me":zu"gng Po?"c';s"e :f mﬁgg"d
for—.erggting;' L : . : ' 6’0" x 140" 80" x 10 o'
: R 770" x 14 o” 8’0" x 180"
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OTIs ELEVA TOR COMPANY
7" 'NO. 3 CARRIAGE TYPE ELEVATOR

- . elevator are increased materially béyond the

- _range of the ordinary elevator of this gencral

tyre by the adoption of a Double Reduction Gear, the

use of which, combined with high-class workmanship,

enables us to offer a machine to meet the maximum
~ necessities of garage service.

r ’l"‘ HE lsftmg éa.pacity‘ and easc of operation of this

It \ou wish to convert wusic second story of your
garage into a “Money Malker’ write us for prices and
further particulars.

Specificatiors for the abyve are as follows:

Winding Machine Platform
Rope or Pull Wheel FFlat Bottom
Double Gearing Channel Side Rails
fron Dyums . )
Roller Bearings Cuide Stl’lps
Steel Band Brake Maple

Ceiling Sheaves and Ropes

Hangers Four 3* lron Lifting Cables

. One {7 lron Weight Cable
Horizontal Supports for O 11 Manila Hand Rope
Winding Machine (., }* Brake Rope
Counterweights

Adjustable

‘We furnish complete drawings and instructions
for erecting.

HE R
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HAND P OWER ELEVATORS
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NO. 3 CARRIAGE TYPE ELEVATOR
Capacities 5000 and 6ooco Ibs.

STANDARD SIZES

Postwise Front to Back Postwise Front to Back
80" x 1o 80" x 200"
80" x i8¢ 9’0" x 180"
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NO. 1 BASEMENT ELEVATOR

is the acme of simplicity and perfection, and
requires the smallest amwount of space of any |
machine of this type yet produced.

r ‘l"\ HE No. 1 "Basement” o "Sidewalk™ Elevator

By attaching the iron lifting cables to each side
of the platform a very simple construction is obtained,
while the equipment is made entirely self contained
or self supporting except for the top and bottom
anchorages, by carrying the drums and gearing on
the gulde angles.

, The features outlined above result in a very cor-
i siderable saving in erection labor.

e
e

- This type cannot be installed in an enclosed shaft,
& nor with the gears close to a wall or partition,—see
. page 28.

: Specifications for the above are as follows:

- Winding Machine Platform

Hand Wheel Guide Posts

( :>hoe Qrake of Heavy Stecl Angles
]I’:;"':D("“m Overhead Sheaves

; Steel Shaft - Ropes

! Bearings ‘ Two §* lica Lifting Cables

We furnish complete drawings and instructions
for crectmg

-
.
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NO. 1 BASEMENT ELEVATOR
Capacities 500 to 2500 lbs.
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Anderigew oo,

Postwise  Front to Back
‘: o X 41 o’
41 Q' X 41 f"
‘, [ ] x .‘l _1'
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STANDARD SIZES
Postwise  Front
oo x 4o
‘0" x %
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NO. 2 BASEMENT ELEVATOR NO. 2 BASEMENT ELEVATOR

Capacities 500 to 2500 Ibs.

Service, one that is smooth running, quiet, easily

operated, and very moderate in price. STANDARD SIZES

Postwise  Front to Back Postwise  Front u; Bz;ck
WV il bmi ficati d ; 19" x4 o o'oY 4 o”
€ will submit specifications and prices on Yo oy B oy 2
reguest

$ 0" < 4: o”

T YHE No. 2 “"Basement™ Elevator is of the same = = :
general design as the No. 1, but differs there- = = 2 e B T
from in the position of the hand wheel, which = = T et

is set away from the main gearing. This arrange- = = 5 S >
ment is necessary where the gearing is too close to the = = BT KRS

wall to permit of operating the hand wheel as it is = = 2ol 1’%

arranged on the No. 1. = = z v

Specifications for the above are as follows: = = i
= — —— s PR

Winding Machine Platform = = 3 5":&3

Hand Whecl Guide Posts -:-":: g S : ,?:.
Shoe Brake of Heavy Steel Angles = = A ? ; )
Spur Gearing : = = LN =I5 5
Chain and Sprocket Overhead Sheaves = = S } LIJ 1y :

: Iron Drums Ropes = = Tq 11‘ g =L IK: Iw
Steel Shaft Two }* Iron Lifting Cables = = 1l i < e O
Bcarings E E : o : ;-r‘ v :!’ !.,.:.

We furnish complete drawings and instructions = = ’ |"', oo Al s
for erecting. = = I R
= = I i 2%
e = = g ) V)
. . - . vqe = = 1 il
FRUNKC LIFT AN INVALID OIS = = ! ',j’”'
, § g l l I[ - " / :;’6.:
" HHLE our No. 1 “Center Lift.” shown on page =. = ,-'43 ¢ > -
9, can be used for residence service, it is de- = _E d 5 A
signed strictly as a freight elevator, and as = = i % p I
such. is not equipped with all of the refinements = = :
which are usually required in residence lifts.  We have = = '
therefore designed a special Hand Elevator for House = = e



