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I. INTRODUCTION 

A. PROJECT IDENTIFICATION
 

As an integral part of a comprehensive developmental program, the Govern
ment of Liberia formulated a national development plan emphasizing balanced
 
improvements in agriculture, health, education and trairing by means of a 
series of rural development projects. The Implementation of this plan be
gan with feasibility studies of project; in Lofa and Bong Counties. Based 
upon the recomnendations thus developed, the Government of Liberia (GOL),
US Agency for International evelopment (AID) and the International Bank 
for Reconstruction and Development (IIBRD) aqreed to firance the $17 mil
lion Lofa County Project as the first .ndr avor in the rural developent 
program. Financing was arranged in Auqu';t of 1975, and the project is now 
in its first yar, 

The Upper [on g County Intrq rated Rural )ewlveoprent Frojecr in the subject
of this Environmental Assessment. The project was first recoYTended in ,n
AID draft Project Review Paper in December, 195 and was studied in May,
1976 by a joint AI)/IBRD apnraisal mission in Literla. A preliminary pro
ject paper was prepared by I R) in August, 1976. Reconmendations from the 
IBRD report were incorporated into AID 's final Project Review Paper which 
was distributed in November, 1976 and proviies the fundamental details of 
the long Projeci upon which thi,; [nvirotiirtqtal As;esstmnt is based. 

B. REQUIIREMVNTS AND PURPOSE FOR THE ENVIRONMENTAL ASSESSMENT 

It is the policy of Alib to conform with the spirit, intent and objectives
of the National I nvironmcntal l'oliry Act of 1969 (NEPA) to' "pronte ef
forts which will prevent datn.,e to the environment and biosphere, and sti
mulate the health and welfare of man". 

It must he rcoqnized that the rplationhip between AI) and a proopective 
foreign borrower (or grantee) i'; different from agencies participating in 
an intra-US governmental project.. he proposed foreiIgn development pro
ject is not ,aUS project, and the final decisions concerning It are not 
properly the responibility of thei tUnited State% but of the government of 
the host country. 

Coordination with the partici patinq country and ito aqenc I 1 necessary
to Insure that project ,nalyi y , Vlann ing de, i(Jn and implementations re
flect conshide rati on of Pnvironmerita1 factor% and alternatiyes. There is 
no Intent to impo.e IUS s tandard'%, priori ties or ol Wli) upon a foreign 
government through this procedure. Rather, it Io internded to fulfill 
the objectives of the NFI'A while offrding recoqnltiori (f the bilateral 
nature of the dec ,',on-maknIrg process. Missions are encouraged, there
fore, to promote ernvironmentally sound development through: 
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Assuring that assessment of environmental impact are undertaken 
early in project identification and fornation so that considera
tion of environmental impact becomes an integral part of the pro
ject develrdment, planning and design; 

assuring that information relating to environmental Inq)act and 
potential consequences of project development is received, under
stood and considered by the borrower/qrantee country; 

assuring that there ik m'utual agreement between the borrower/ 
grantee country and All) on environ ntal considerations and 
safeguardS to be included in the development project; and 

assuring that the project rinirni :es adver,.e environoental im
pacts and beneficial results exceed those of similar projects
where environmental con,,equences were not considered. 

C. METHODOLOGY FOR [1NVIRONMEN TAt. AY;ISSMENiT 

An inter.liscipln,ry approach wa,, utiiliztd to investigate the potential
effects of the Upper EBonq County Inte(Irated Rural Development Project.
The base team wis conposed of a civil nlineer. public health specialist, 
ecologist/lininologist, water rv,.ource,, en(lineer, aquaticbiolo(lst and 
botanist/agronomist. This base team wa supported by an anthropologist,
pollution cojitrol/chemi st, Sociolo((Ii't/eo:onomi, t, tropical ecologlst/
biologi st and required Auh-profe-.,i onal persOnni.l. 

The initial effort of the, tear!, involvd a l iterature, investiqation and 
faml1larizatioi with project docuh1-!nt', and plan,.. M.tny libraries, in
cludinq those of the 1IS State l)epartnw-nt, 115 Conqresional AlI) Mis;ion
Liberia and the univerity of biberia, ind all I Iberian Ministry offices 
were re,earched for pertinent backIround material. 

A site inspection wa,; conducted by the fit, 1d tearn between I ,bruiry ?5 and 
March 20, 1977. Oluring this period, interview',. were conducted with All).
Liberian and World lank piersonnel familiar with the project. Field ob
servations of plant, and w ii i fle and c(o ystvm nilwinq were conducted. 
Water samples were col lected for Ihemical and io logical ainalysis to be 
done in the field and in the U1"SA. (oordination ret in., were held with 
the American PublicI lealth A,.(.ation (APHA) toeam. 14Mot importantly,
the characteri,.tics, capah iitiv, an'I cirtomt', of the offlciala. and rural 
farr'.. who must inplement thi% pro ),ct were %t.wdi,.d. 

Following the field n.plction, a Oi','.fma y,.s and evaluation, were 
made prior to preparatIon of the fIInal re-port. Water quality samles were 
processed, and colo(l al I fl,,ld not'. wnrto used to der Ivv quinti tat i ye
estimate %of cosy %t'm charact vri t I ( . h. o f fertill ter and Petr'. 
cide deg radatIon ,ind Iran',lport were, u'wd to eva1ua te water quality ImfiaCt%,
A serie, of interd i ciplinary r,'.'t nq, were condu.t ed to a' the'.,probthe 
able direct and *,econiary impact of the project under v, r'Iou,. ass umed 

2
 



scenarios. Results were assemibled and are presented inthis Environ
mental Assessment.
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II. PROJECT DESCRIPTION
 

A. PURPOSE AND GOALS
 

Although the immediate putrose of the Upper Bong County Rural Develop
ment Project is to incr,2ase anJ maintain agricultural productivity and 
income of small tarmers in the area, the ultimate goal is to improve the 
welfare of the rural pu,'ulaLiu,. Thie income to the inhabitants of this 
rural area will be increased by improving crop production and increasing 
the amount and number nf ;rops the farmer can grow, by improving trans
portation routes so that iIrp:ut fir agricultural production is facilita
ted and Gdlivery of agricultural produce is improved, and by providing 
employment through the clearing and development of agricultural land. 
This increase in income can then be translated into improved living con
ditions, education, health and nutrition. The taxing capability of the 
Government of Liberia is somewhat limited, and many of the social pro
grams which could benefit the Bong County area cannot be funded by the 
government at the present time. This project will result in increased
 
tax base as well as increased income to thL area so the inhabitants can
 
contribute to their own social programs.
 

B. PROJECT COMPONENTS
 

1. Farm Crop Development 

The traditional production pattern in the project area is multi-crop and
 
subsistence oriented. This project will provide technological innovations
 
which will complement these traditional patterns by increasing yields,
 
reclaiming lands and providing technical assistance. Credit will be pro
vided for farm inputs includirq hired labor, tools, equipment, seeds, fer
tilizer and chemicals. The growing of traditional crops will be stressed, 
however improved seeds will be used where possible. The crops presently 
grown in the area inc'ude upland rice, swamp rice, cocoa, coffee, and dry 
season crops such as cassava, maize, etc. The improvement for each of 
these crops is discussed in the following paragraphs.* 

a. Upland Rice 

Upland rice farmincq has traditionally been accomplished by shifting cul
tivation based on slash and burn cleanini of the land. For demographic, 
social, and technical rea,,ons, thi!, procedure must be accepted for some 
time. Productivity of the la. ( which is utilized can be increased by 
using improved )eed,-' , frt Iizer, and better farm mana(lement practices
(disease control , rodent control , pest control , etc.). Major soil con
servation and water mnana (er,nt tec hniqu,''; are not posslible at the present
time and therefore, will not be considered for the fir. t five years of 
this project. Yiel(. on farm, to.I nq only i roved ,eIs are expected to 
increase from I000 q per hctare to 1300 kq/ha, and yields on farms using 
Improved sevds with fert It i',r are, expectd to Increa,,e to 1800 kg/ha. 

* Data from IJS A(lenry for I ternatitional 1I)vilopment (1916) 
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b. Swamp Rice
 

There are presently 1500 hectares (3705 acres) of traditional and 200
 
hectares (494 acres) of improved swamp in the project area. By clearing
 
and leveling swamp plots and constructing water control structures, agri
cultural properties of greatly increased value can be developed. Im
proved seeding, chemical weed control, and irrigation structures should
 
increase the yield from 1400 kg/ha to 3C30 kg/ha. The project would re
claim 1650 hectares (4075 acres) of swamp and improve about 400 hectares
 
(988 acres) of existing swamp paddy. Approximately 300 hectares (741
 
acres) would be developed as pilot schemes for double cropping of rice.
 
Clearing of swampland would be done with hand labor while flood protec
tion and water control would be achieved by water impoundment, peripheral
 
drains and leveling.
 

c. Coffee
 

The Robusta variety of :offee would be grown, planted on land 2 to 4
 
years after it has been cleared for upland rice cultivation. This would
 
economize land clearance costs and provide some low shade for coffee
 
seedlings. Fertilizers will be applied in the first 3 years of estab
lishment, beginning with rock phosphate and amnonium sulphate. Periodi
cally, insecticide treatments will be applied to protect seedlings from
 
termites and borers. Labor requirements for development of 1 hectare of
 
plantation are estimated to be 164 man-days for the first year and 89
 
and 115 man-days for the second and third years, respectively. Yield
 
levels will rise from 300 I.g/ha dry cherry in the fourth year to 1000
 
kg/ha beginning in the sixth year when the plantation will be fully
 
productive.
 

d. Cocoa
 

The type of land, spacing, weeding dnd shade management would be the
 
same for cocoa as for coffee. Fertilizer applications are also the
 
same, althouch more intensive use of insecticides would be required.

The type of c:ocoa is the Upper Amazon Hybrid. The project will pro
mote the innovation of fermentation of cocoa beans to increase quality.
 
The yield level is expected to rise from 200 k9/ha of dry bean in the
 
fifth year to 800 kg/ha in the eighth year.
 

e. Dry Seison Crops
 

Most swamp rice fields will not have sufficient soil moisture during
 
dry seasons to grow a second rice crop. Thus, alternative crop programs
 
can be designed. These may include maize, peanuts, sweet potatoes, cow
 
peas, okra, etc., which would be Pstablished after rice harvest. Ferti
lizer (urea and hyperphosphate) would be applied during sowing.
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2. Transportation
 

a. Improvement of Existing Roads
 

Approximately 45 percent of the population reside within one mile of a
 
road, and there isone kilometer (0.62 miles) of road for every 13 square
 
kilometers (5.02 square miles) of area. The desirable density of a road
 
network in the project area cannot be exactly determined, but successful
 
implementation of this project will require construction of new farm to
 
warket feeder roads and proper maintenance of existing highways. The
 
existing 130 kilometers (80.6 miles) of farm to market roads require
 
widening and rehabilitation of drainage structures and surface. Proposed
 
improvements would make them serviceable throughout all seasons of the
 
year.
 

b. Construction
 

The project envisages construction of approximately 170 kilometers (105
 
miles) of new farm to market roads, thereby extending the existing net
work by about 131 percent. The alignment for these new roads will be de
termined in detail during the project implementation phase. No detailed
 
engineering survey or design work would be made. Farm to market roads
 
would generally follow existing trails with the finished product as
 
all-weather "jeep roads".
 

c. Maintenance
 

After the first year of new construction and upgrading, maintenance opera
tions will be conducted on a scheduled basis for about 180 kilometers
 
(111.6 miles) of farm to market roads.
 

3. Revolving Credit Fund
 

No formal system exists capable of supplying credit in sufficient quanti
ty to small scale farmers inthe project area. For project implementation,
 
an organized system must be administered as a long term permanent opera
tion. A revolving credit fund will be established and administered by
 
the Project Management Unit Coop/Credit Division. In keeping with sound
 
financial practices, monies not being used from the credit fund will be
 
on deposit at banks earning interest at commercial rates. Eventually,
 
it is expected that the Liberian Bank for Development and Investment will
 
open a branch office in the project area or, as an alternative, another
 
banking institution will be selected.
 

4. Agricultural Cooperative Development
 

To ensure a continuing developmental process, institutions must be init
tiated to render essential services such as marketing, credit, input sup
ply, etc., to farmers. The institution best suited to serve the interest
 
of the farmers in the study area is an agricultural cooperative. Formation
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of cooperatives will be initiated by the farmers although a great deal
 
of support will come from the project staff until the farmers have suf
ficient experience and expertise to manage a cooperative alone. The
 
type best suited foi the project area is a multi-purpose service coop
erative with primary functions of granting credit, supplying farm inputs
 
and marketing agricultural produce.
 

a. Supervised Credit
 

As previously discussed, the existing credit system will require re
placement by an organized system capable of serving the needs of both the
 
farmers and the project. All direct disbursements will originate with
 
the lending agency and be provided to the project management unit (PMU)
 
for disbursement in the project area. Initially, the PMU will have res
ponsibility for credit allocation, but as the cooperatives become orga
nized and viable, they will be assigned this responsibility. A system
 
will be set up permitting individual credit requests to be compiled by
 
village-level societies, with repayment following the same pattern.
 
Disbursements will be made for fertilizer, insecticides, seeds and seed
lings, and hired labor. Loan terms will vary to allow for differences
 
in seasonal, maintenance, long term or development needs. To insure
 
financial viability, a minimumof 6 percent interest will be granted to 
the cooperatives and an additional 4 percent will be capitalized in the
 
Revolving Loan Fund.
 

b. Input Supply
 

Fertilizers and other chemicals will be obtained from overseas supply,
 
and seedlings from nurseries already established in Liberia. Rice seed
 
may be obtained from the Seed Multiplication Scheme, which is part of the
 
Lofa County Integrated Rural Development Project. Inputs will be stored
 
in Gbarnga and adequate storage facilities will be made available.
 
Some short term storage facilities may be required to take up excess
 
demand but rental space appears to be readily available. As the project
 
develops, the cooperatives will arrange for temporary storage facilities
 
at central points within the cooperative areas. At vi'lage levels,
 
storage facilities will be provided by individual farmers. The Liberian
 
Produce Marketing Cooperative (LPMC) will be responsible for delivering
 
input to warehouses in Gbarnga. From that location, the distribution will
 
be made in two steps (1)from Gbarnga to the cooperative's central points
 
and (2)from the cooperative's central points to the villages. The LPMC
 
will mark up the cost of imported inputs by 10 percent to cover its cost 
and the cooperatives will add an additional 5 percent to cover the admin
istrative cost of input supply. Transportation costs will be included in 
the delivered price. 

c. Marketing Services
 

Improvements under the project must Increase producer price by decreasing
 
the present margin between the fixed LPMC prices and prices obtained by 
the farmers. This can be achieved by: (1)establishing collection points 
where farmers are paid the full LVMC prices; (2) more efficient -meansof 
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farm to market transport; (3)quality improvement incentives and controls;
 
and (4) better market information for the farmers. 

A number of components are involved. The LPMC out-station in Gbarnga will
 
become a focal point and backbone of all marketing operations in the area.
 
Itwill accept all relevant products, not just paddy products as is the
 
case now. The pattern of cooperation between LPMC and the project will
 
depend in the early stages on the phasing of the cooperative structure.
 
During the initial phase of the project, all transportation operations
 
will work through the proposed transportation unit of the PMU. This will
 
consist of several tractors and trailers which transport produce from the
 
farms to the warehouses and to the LPMC out-station. While a comprehensive
 
system of grading quality control cannot be set up within a short time,
 
there should be an attempt at the cooperative level to enforce existing

regulations concerning the quality of the produce grown. There should be
 
a price differential be-veen fermented and sun-dried cocoa, for example.

Prices should be fixed for cherry and clean coffee in such a way that the
 
farmers are encouraged to deliver their coffee in the form which can be
 
processed in the LPMC mills. By fixing one stable price for each product

for a whole buying season, farmers can be made more price conscious.
 

5. Agricultural Extension and Credit Supervision
 

At the present time, the extension service in the project area is under
staffed, lacks transportation facilities and lacks practical on-the-job 
training. As part of this project, it isproposed that the area be di
vided into six development zones, each staffed by an extension officer
 
and a varied number of extension aides. Assistance and supervision will
 
be provided by the PMU headquarters in Suakoko. Initially, the extension
 
ratio of one aide to 50 farmers will be required for the first year,

decreasing to 1:100 and 1:150 in the third and fourth development years,
 
respectively. This will require as many as 73 extension aides. A maximum
 
of 30 (five per cooperative) will be required after the fifth year, thus 
maintaining a 1:300 ratio for the 9,000 farmers. These extension aides 
will be trained on the job by their immediate supervisor and specialis'; 
officers. Specialized in-service training courses will be provided at 
the training center at Suakoko. Some initial training in tree crop 
development for cocoa and coffee production is necessary. Additionally, 
all cooperatives will have two credit supervisors initially financed by
the project. They will provide the required expertise in the management
of the revolving credit program. 

6. Training Programs 

For this project to reach fulfillment, training programs will have to be
 
provided for extension aides, cooperative staffs and to the farmers them
selves. Extension aides will be trained on the job by their immediate
 
supervisors and the PMU's specialist officers while short specialized
 
In-service training courses will be given at the training center at
 
Suakoko by personnel from PMU and Central Agricultural Experiment Station.
 
Because of the lack of expertise in coffee and cocoa development, a num
ber of extension staff will ba sent for a 2-3 month course at the SATMACI
 
Training Center at Divo and Gagnona inthe Ivory Coast.
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Programs for the cooperative staff will consist of the short formal
 
courses interspersed with practical field training. The curriculum will
 
focus on imparting the technical knowledge to this staff and upon the
 
development of motivation and dedication by the staff.
 

The project will organize training for farm families on village demon
stration farms, at farmer training centers, through farm visits and
 
through village/group discussion using audio-visual aids. This training
 
will facilitate farmer response, participation in project activities and
 
dissemination of new technology.
 

7. Agricultural Research
 

While there are four major institutions involved in research activities
 
in Liberia, the main research center of the Ministry of Agriculture is
 
the Central Agricultural Experiment Station (CAES) located in Suakoko
 
in the center of the project area. CAES has been involved in applied rice
 
research since the late 1950's; however, significant results were obtained
 
only after a rice agronomist was stationed in Suakoko in 1970. Research
 
at this institution indicates that LAC 23 variety of rice is the most
 
suitable for the upland conditions. Future improvement work for inland
 
valley swamp conditions should emphasize screening for disease resistance
 
and tolerance to iron toxicity. Some additional research has been done
 
on rubber growing, tree planting, and other crops, but it is of a limited
 
nature.
 

Priority will be given to the establishment and research program on such
 
crops as coffee, cocoa, oil palm and coconut. Research programs will be
 
undertaken by CAES for testing different varieties, determining fertilizer
 
requirements, evaluating pests and diseases, etc.
 

It is intended that this project will provide funding for some of Liberia's
 
immediate research needs such as improvement of rice research, initiating
 
research activities for cocoa and coffee and an overall improvement in
 

the physical facility at CAES. Funds will be provided for two consultant
 
man-months for an in-depth analysis of the present physical status of re
search, required organizational changes, establishment of research priori
ties and most effective operational practices.
 

8. Health Services
 

The production of swamp rice in irrigated fields may alter the present
 
schistosomiasis problem. An increase of water suitable for breeding of
 

the vector snails and the increased number of individuals working in
 
irrigated fields will enhance contact between man and the snail. As a
 

consequence, a rise in the infection and increase in the mortality caused
 
It is therefore essential that constant
by schistosomiasis could occur. 


and careful vigilance be maintained during project implementation. The
 
therefore,
Schistosomiasis Surveillance Unit of the Lofa County JRD will, 


be expanded to monitor the incidence of schistosomiasis infection in
 

Upper Bong County. In coordination with the Public Health Service, disease
 

treatment facilities will be made available. No single ideal method for
 

the control of the disease or infection is yet available. H1opefully, the
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proposed surveillance unit will be able to collect required baseline
 
data and develop specific recomwmendation for contro'l measures for the
 
government.
 

Additional health hazards result from the widespread incidence of water
borne disease in rural and semiurban areas. The government of Liberia 
desires establishment of rural water supply and sewage systems as a com
ponent of overall rural development programs. Well drilling programs 
have been initiated, and negotiations are continuing for effective imple
mentation of this program. A rural water supply program of significant 
scale is beyond the scope of this project, but the PMU will encourage
local inhabitants to improve water supply through wells constructed on a
 
self-help basis. Additionally, transportation improvements indigenous
 
to the project will provide access to villages iitherto inaccessible to
 
well-drilling equipment. 

9. Project 4Manaeent, Coordination and Planning 

a. Project Managenent Unit 

The project as planned is complex, and the organization requires measures 
which are innovative and cope with that complexity. As a result, it is 
proposed to entrust the implementation to a special project administration 
within the Liberian Ministry of Agriculture to be called the Bong Project
Management Unit (BPMU) with headquarters at Suakoko. This unit will be 
responsible for a number of farm support measures in the project area and 
in turn will be responsible to the Project Steering Committee, the chair
man of which will be the Minister of Agriculture. Furthermore, the PMU 
will be largely an independent organization within the governMent section. 
It will have three functions: (1) organization and coordination with farm 
support measures; (2) planning and evaluating project activities; and (3)
guiding and strengthening of rural institutions (cooperatives). It will 
supervise the organization of all the neasures for which there are no 
sufficieni institutions available. If such institutions are available, 
the PMU will coordinate the activities, including road construction and 
maintenance, input supply, produce marketing, cooperative distribution 
and experimentation. 

1. Administrative personnel 

The project manager would be head of the unit arid would be assisted by
deputy project mana(gers. There will be five divisions within the orga
nization; Administration and Per',onnel, Agricultural Services, Cooperative
and Credit Services, Training. and Finance. 

2. Agricultural -;ervice,; 

The Agricultural Service,-, livi,,ion will hove three sections; Extension 
and Experiment.,ition, L.and levelopment., and Survey and Req i t ration. The 
Lxtension and Lxperinin tati n Sec. tion will be reslponil)le for technical 
advice on tree and field crop production, seed multiplication, seedling
production, and ie ld experitimwnati on. 1he Land levelopment Section will 
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be responsible for land clearing, farm equipment, hire service, swamp
 
development, irrigation and water control. Responsibilities of the
 
Survey and Registration Section include topographic and soil surveys, land
 
use planning, demarcation and measurement of farms, and assistance in
 
land registration.
 

3. Training
 

The Training Division will be responsible for scheduling ,nd conducting
 
training programs for extension aides, cooperative staff, and the farmers
 
themselves. These will be conducted at various institutions and locations
 
as appropriate.
 

4. Cooperative/credit
 

The Cooperative and Credit Services Division will have the responsibility
 
for organizing the delivery system for farm inputs and credit. Itwill
 
have three Sections: Cooperatives, Credit, and Commuercial Services. The
 
Cooperative Section will be responsible for development, guidance, and
 
strengthening of cooperatives. DistributiGn and recovery of small holder
 
credit will be the responsibility of the Credit Section, while procurement
 
and distribution inputs and marketing assistance will be provided by the
 
Commercial Services Section.
 

5. Finance
 

The Finance Division will be responsible for the handling of all financial 
transactions, audits, budgeting, '.tc. 

6. Roads and schistosomiasis surveillance 

The roads program and the schistosomiasis surveillance will be implemented 
through the Feeder Road Unit and Schistosomiasis Unit to be established 
within the Ministries of Public Works ind Health, respectively. 

b. Project Steering Comtittee
 

The Project Management Unit will be responsible to the Project Steering
 
Committee which will permit the necessary integration of the project into
 
the overall institutional system. The Project Steering Committee has been
 
established and is directed by the Minister of Agriculture to provide
 
policy guidance to both the Lofa County and [long County IRD projects.
 

c. Cooperative Suh-qroups
 

As previously discussed, six cooperative societies will be organized with
in the project area. Administrative and extension staff support will be
 
provided by the project, and these cooperatives will provide technical
 
assistance, supervised credit, input supply, limited machinery and produce
 
marketing services through their farmer members.
 

11
 



d. Project Planning and Monitoring Evaluation Unit
 

The project inputs and outputs will be monitored by the respective PMU
 
divisions in accordance with their functions. The evaluation of project
 
success at the purpose and sector goal level will be administered by a
 
special Monitoring Evaluation Unit attached to the PMU. As monitoring and
 
evaluation of rural developmetL projects such as this can be costly, it
 
is proposed that the monitoring and evaluation of both Lofa and Bong be
 
handled as one operation. The Unit will be directly responsible to the
 
Minister of Agriculture, and will work in close liason with the Economic
 
Planning and Evaluation Division of the Ministry. This operation will have
 
the responsibility of identifying and measuring project results and for
mulating specific recommendations in project approach.
 

C. IMPLEMENTATION SCHEDULE
 

Under this project it is proposed that the International Bank for Recon
struction and Development provide all donor financing of building con
struction, internationally recruited staff, and project vehicles. Inputs
 
from the Agency for International Development would be limited to agri
cultural inputs, construction equipment and materials, and limited local
 
cost support for road construction and cooperative development. Vehicles,
 
equipment and other items (financed by the International Development
 
Association) valued at more than $25,000 (and an estimated cumulative value
 
of $1,000,000) would be procured through international competitive bidding.
 
Items valued between $5,000 and $25,000 would be obtained on the basis of
 
local competitive bidding procedures, (with an overall limit of $300,000).
 
Contracts for the construction ot buildings, houses and the purchase of
 
construction materials and furnishings valued at $500,000 would be
 
awarded on the basis of competitive bidding, advertised locally, in accor
dance with standard procedures.
 

Procurement will be conducted by the Government of Liberia, acting through
 
an authorized procurement services agent appointed by the government
 
and subject to AID approval. The Liberian Produce Marketing Corporation
 
would probably be designated as the procurement agent of agricultural
 
inputs. Procurement would be in conformance with AID Regulation 1, Sec
tion 201.23. The schedule for the project begins in 1977 and proceeds
 
through 1982. Final evaluation is scheduled for the first of December 1982.
 

D. NON-PROJECT FINANCIAL SERVICES
 

In coordination with the Ministry of Education, seven community schools
 
offering rural orientation education to children and literacy and community
 
development training to adults will be constructed and operated in the
 
project area. The specific objectives of the community schools are to
 
provide education which is relevant to the needs of rural development, and
 
to serve as a basis for rural community development activities. Introduc
tion of these schools in Liberia is part of the nationwide program of the
 
government. Such schools will be established and operated under the respon
sibility of the Ministry of Education. It is anticipated that funds will be
 
provided under the Second Educational Loan to be nogotiated with the Inter
national Bank for Reconstruction and Development.
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III. BACKGROUND OF THE REPUBLIC OF LIBERIA*
 

A. LOCATION AND GEOGRAPHY
 

The Republic of Liberia occupies a unique position on the western coast of
 
Africa. Bordered by Sierra Leone, Guinea and the Ivory Coast, Liberia is
 
situated on the southern edge of Africa's great western bulge (see Fig.
 
1). It is situated in a prominent position both strategically and com
mercially since a circle with a radius of 806 kilometers (500 miles), center
ed at Voinjama in northern Liberia, would touch or include ten West African 
countries. Liberia iswithin 806 kilometers (500 miles) of the Greenwich 
Meridian and 484 kilometers (300 miles) of the equator. 

The official language is English and Liberia encompasses approximately
 
98,420 square kilometers (38,000 square miles), completely within the tropics.

It 	 has the general form of a trapezoid, the longest side of which is its 
Atlantic coastline extending some 565 kilometers (350 miles) in a north
westerly direction from the Cavally River near Cape Palmas to the mouth
 
of the Marro River (see Fig. 2). Its width varies between 177 and 274
 
kilometers (110 and 170 miles). The Marro and Makona Rivers form the
 
northwestern boundary with Sierra Leone and a series of river segments
 
and drainage divider separate Liberia from the inland portions of Guinea
 
to the north and the Ivory Coast to the northeast and east. 

The four major physiographic zones, which form distinctive belts of eleva
tion and relief, extending from the coastline inland are; the coastal plain,
 
the belt of rolling hills, the belt of mountain ranges and plateaus, and the
 
Northern Highlands. The study irea, Upper Bong County, iswithin the zone 
of mountain ranges and plateaus. 

B. I1STORY 

The general history of Liberia is composed of three major periods. The
 
first period began with the arrival of the original inhabitants from the
 
savannas of Western Sudan, possibly as early as the third century A.D. This
 
period was priarily one of isolationism. The second period was one of ex
pansion and export starting with the i;1igration of Americans of African 
descent, who returned to establish free colonies in Africa in 1822. The
 
last half century ot this period was characterized by economic stagnation
during which Liberia experienced severe financial problems with its foreign 
trade. The third period beqfan in the 1930's and has been accompanied by
economic expansion to the point where, presently, Liberia has a favorable 
foreign trade balance and an ex)anding export economy. 

C. GOVLRNMENT AND POLITICAL DIVISIONS
 

Liberia is Africa',, oldest independent republic, governed under a Constitu
tion which dates to 1847. The government is headed by a President (presently 

* 	A more deoailed discussion of the topics covered below can be found 
;n Appendix 
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William R. Tolbert) and the legislative body isa bicameral Congress (Senate

and House of Representatives). The Cabinet organizations are each headed
 
by a Minister.
 

The country is divided into nine counties, shown in Fig. 3, and within 
the counties there are-_-,an~dsubdi.ttric~t.-,-. n,e d politicaldition-to-othesubdivisions;adinisnt territories,ystem districts,dontr-bountye. slrati|ve• s 


territory-district, there is the traditional leadership based on tribal
 
lineages. The approximate territorial boundaries of each major tribe are
 
shown in Fig. 4.
 

D. SOCIAL STRUCTURE
 

Liberia has primarily a rural society. The 1974 census classified 71 
percent of the population as rural; however, if characteristics of economic 
activity and availability of social and physical infrastructure are consider
ed, this proportion would be even higher. The majority of the rural population
is engaged insubsistence agriculture although vegetables and tree crops 
are sometimes grown for cash purpuses. The social structure of the rural 
society generally begins with tribes or chiefdoms and economic, political
and other social activities are strongly influenced by family relationships. 

There was a 
noticeable shift of population from rural to urban, evident in 
all counties, between 1962 and 1974. The largest urban area in Liberia is
 
the capital, Monrovia, with a 1974 urban area population of 204,213, Other
 
major urban areas include Buchanan (24,735), Harper 11,715), and Greenville
 
(8,474). All of these lie along the coast. The general trend of migration
 
occurs from the rural areas and villages to the larger settlements and then
 
from these settlements to MonrovIa which isthe real focus of urban growth.
 

E. ECONOMIC STRUCTURE
 

Liberia's economic development can be divided into two principle phases. The

first phase lasted from 1882 to the end of World War 11 and showed rela
tively slow progress. The second phase started with the inauguration of
 
President Tubman and made Liberia the fastest developing nation In the world
 
after Japan. Today, the economy of Liberia is dominated by the production

of rubber and iron ore for export, mainly by foreign-owned enterprises.

These enterprises are the main source of export earnings and ware employment

and contribute a sizeable share of governmental revenues. Traditional
 
agriculture, at the other extreme, has minimal Interaction with the monetized
 
econro , but continues to support the majority of the population at ve
 
low levels of productivity and income. The main products of traditional

agriculture are rice, cassava, palm produce and sugar cane. Other relatively

large sections, In terms of output and employment, are trade, government,
 
transport and communications.
 

Liberia Is an important supplier of minerals and other raw materials suchas i ron ore rubber, coffees cocoa, diamonds, palms kernels and tier toforeign nations. These materials constitute the principle export commodities

but Liberia is also an important buyer of machinery, foodstuffs, fuel and
 
other item, which form the main Import goods of the country.
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Liberia enjoyed a relatively high rate of economic growth over the last dec
ade. The average annual growth of Gross Domestic Product was 5.7 percent

in real terms and 8.7 percent in current prices, from 1964 to 1974. Value
added by concession activities grew faster than average, reflecting the
 
opening of new mines, investment in iron ore pelletizing facilities, the 
beginning of the commercial exploitation of the country's rich tropical for
ests, and expansion of diamond mining. The manufacturing industry (because
of the opening of an oil refinery) and commercial agriculture (excluding
rubber production by foreign concessions) also grew much faster than average. 
Although the output of the traditional economy grew more slowly than the 
average for the entire economy, it is nonetheless estimated to have grown 
significantly faster than the rural population. This growth probably reflects 
increased labor input, expansion of the cultivated area, and shifting in 
the crop mixture towards higher-value, marketable crops. 

F. UPPER BONG COUNTY STUDY AREA
 

Bong County lies in the central part of Liberia as shown in Figure 3. Two
 
of the major trunk roads of the country run through the area and connect it
 
with the northern and southern parts of the country as well as the coast.
 

From Gbernga, the county seat, it is 202 kilometers (125 miles) to the 
capital and main part of Monrovia. The study area is the upper portion 
of Bong County, and contains approximately 6,493 square kilometers (2,507
 
square miles), 69 percent of the county's land area.
 

The County Superintendent is in chdfye of local administration, and is the
 
district representative of the President of Liberia. Bong is divided into
 
five districts: Gbarnga, Kokoyah, Salala, Sanoyie and Gibi. At the district
 
level the County Superintendent is represented by a district commissioner.
 
In addition to the county administration, there is the traditional tribal
 
system. Bong county is inhabited by members of the Kpelle tribe subdivided
 
into chlefdoms and clans. Within the Upper Bong County study area, there 
are three districts, six chiefdoms and 28 clans (Fig. 5 and Fig. 6). The 
districts provide the administrative liason with the national government,
while the chiefdom/clan provides the traditional leadership. 

In this rural area, the family is the basic unit. Farmers do not normally
 
move an extensive distance from their original homes and spend most of 
their time in subsistence farming. The farm family accomplishes most of 
the work, with the men clearing and burning the land, and the planting/har
vesting accomplished by the women. Above the family, the clans and chief
doms form the major social structure. 
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IV. EXISTING C;0JDITIONS IN UPPER 3ONG COUNTY*
 

A. PHYSICAL CHARACTERISTICS
 

1. Physiography 

Bong County is located in the central part of the interior of Liberia
 
beginning about 65 kilometers (40 miles) northeast of Monrovia and extend
ing to the Guinea border. The St. Paul and St. John Rivers form the north
west and southeast borders, respectively. The study area is the northeaster
 
or upper portion of Bong County consisting of the districts of Gbarnga,
 
Kokoyah and Sanoyie, which are administrative sub-units of Bong County
 
(see Figure 5). The total area of the three districts is about 6,475
 
square kilometers (2,500 square miles). The area is approximately bisected
 
by the major trunk highway extending from Monrovia on the sea coast to
 
Gbarnga and the Guinea border. Upper 3ong County is inhabited by approx
imately 140,000 people, of whom 80 percent are engaged primarily in agricul
ture, occupying about 18,000 individual farm holdings.
 

The greater part of Bong County consists of rolling uplands traversed by

river valleys. Small areas are occupied by isolated high hills or low
 
mountain;, examples of which are the Gu Mountains near Gamu. In the
 
northern half of the project arei, there are very steeply dissected hilly

regions especially around Toto Mountain. Characteristic landforms of the
 
area are narrow, poorly drained valley bottoms in a densely distributed
 
dendritic pattern with intervening hills generally about 30 meters (100
 
feet) above sea level near the Guinea border. Schulze (1973) describes
 
this area as the upland and dissected plateau portion of the central block
 
of the nation. The northern part of the area shows a very distinct north
east, southwest alignment of ridges and valleys. This pattern is less
 
well developed in the southern part of the study area. 

2. Ge oj 

The geology of Liberia is not complex. Of the four principal geologic 
eras, the Precambrian (the oldest) and Cenozoic (the most recent) comprise
the mlajority of geologic formations in Liberia. Most of Liberia consists 
of ancient Precambrian igneous and metamorphic rocks, such as gneiss and 
granite. During the 600 million years these rocks have been above sea
 
level, the original fold mountains have been continually eroded, rasulting

in the present southwest-northeast ranges of residual mountains. The 
Cenozoic era consisted of both arid and humid climatic conditions. During
this periodj, the lateritic soils were formed. Somewhat later, the coast 
was periodically inundated by the Atlantic Ocean, depositing loose sand 
which extends ds much as 16 kilometers (10 miles) inland. Coastal platforms 
were cut into the shore which, through local uplift, form the present
raised beach(,.. v.ore recent deposits, compose the clays, sands and gravels
found in river bcd-, or terraces. These sometimes contain alluvial gold or 
diaim)nds. 

* 	A iwK)re detailed discuslion of the topics cov(: rt below can be found in 
Append Ix. 
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The specific project area is underlain by metamorphic and igneous crys
talline rocks of Precambrian age, predominately granites and granitic
 
gneisses. The predominate structural trend appears to be associated with
 
folding, and these folds generally occur in a northwest-southeast direction.
 
Other than some ruad and construction material, there are no mineral resources
 
currently exploited in the study area. There are tentative plans for allu
vial gold mining in the southern part of the area. Iron ore mining occurs
 
in the Bong Range, southwest of the area, and the Nimba Range, northeast of
 
Bong County.
 

3. Climate
 

The tropical climate of the project area is characterized by moderately
 
high temperatures, a high relative humidity, a rainy season from March through
 
November and a dry season, during which rain may occur in small quantities.
 
Records of temperature and rainfall are scarce and often incomplete. It
 
appears that the project area is somewhat drier than areas in the north
 
(Ganta Mission) and south(Cibi Estate). Ifclimatological information
 
from Suakoko is used, the climate of the area can be classified, according
 
to Koppen's classification, as Awi, a periodizally dry, isotherm savanna
 
climate. 

The temperature in and around the project area is remarkably constant.
 
Available data from Suakoko indicate that the mean monthly temperature
 
varies only slightly. For 17 years of record at Suakoko, the mean monthly
 
temperature ranged from 24 to 260C (76 to 790F), with a maximum of 290C
 
(840F) and a minimum of 190C (670F).
 

The only records of rainfall in the project area are those at Suakoko CAES
 
for the period of 1951 to 1971. It appears that a large part of the project 
area may have a considerably lower rainfall than the areas to the north
 
and south. The mean annual rainfall at Suakoko is 162 centimeters (64
 
inches) while areas to the north (Ganta Mission) and to the south (Gibbi
 
Estate) receive 231 and 251 centimeters (91 and 99 inches) respectively.
 

4. Soils
 

a. General
 

One of the major factors associated with an agricultural improvement pro
ject is the potential of the soil to be utilized for crop production. In
 
this regard, various reports were reviewed and analyzed by previous studies
 
of the project area (Agrar-Und Hydrotechnik, 1975). Soil tests were con
ducted and an analysis made of the potential land uses.
 

The climate in the project area is characterized by high temperatures, a 
long rainy season and a shorter dry season. The combination of this climate
 
and parent material of Precambrian crystalline rock (mostly granite) has 
resulted in the fornation of deep lateritic soils. (L-terite is irreversibly
 
hardened plinthite, a highly weathered mixture of sesquioxides, clay, quartz
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and various other materials, poor in humus.) Vegetation protects the top
soil from excessive drying, protects the soil from erosion, produces

organic material and promotes biological activity in the soil. The factor
 
of time reflects itself in the different soil conditions in the uplands
 
and the valley bottoms. The former are oldpr and more deprived of nutri
tional elements.
 

Based on a variety of criteria (see Appendix I) soils can be divided into
 
various groups. Fanfaut (1972) grouped the soils of Liberia into soil
 
families which were used as a basis for the description of soils in the
 
study area. Six soil families in the study area are important in relation
 
to the project. These various soil families occur in different topographic
 
and geomorphologic positions, and in certain se(.,ence, depending on the
 
landscape. The relation between soil families and landscapes is as follows:
 

(1) Dalia, Ngisakonja and Makona soils are characteristic of
 
valley bottoms. Makona soils occupy alluvial terraces;
 
Dalia and Ngisakonja soils occur in alluvial overflow plains.
 

(2) Foya soils occupy the convex sideslopes of the dome
shaped ridges and also the more or less extensive, almost
 
level parts of flattopped ridges and their convex side
 
slopes.
 

(3) Konjo soils occupy small top areas of somewhat higher
 
and steeper ridges.
 

(4) Weledu soils are characteristic of steep hills. *rhe
 
small and gentle concave slopes (toeslopes) of the un
dulating to strongly rolling uplands have soils very
much like the Weledu soils of the steep hills, but 
without strongly weathered parent rock or rock fragments and 
with plinthite. They are included under the Weledu soils. 

b. Agricultural Sui tabi lI ty 

As a result of the soils investigation, an analysis was made of the suit
ability of the soils for agriculture use.
 

Locally, the Dalia soils are used for swamp ricL which is the crop for 
which they are most suited. However, the high acidity arid high iron 
content of .tie soil may be toxic to some crops and thus restrict useful
ness of some of the land. 

The Ngisakonja soils occupy poorly drained parts of alluvial overflow 
bottomland. The natural vegetation of these soils consists of ferns, 
grasses, sedges, low trees and shrubby palm,. Within the study area,
these soils are currently being used for the cultivation of ".wamp rice 
and are somewhat better for this crop than the Dalia soils. 
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Makona soils occur on the alluvial terraces of the larger streams. The
 
vegetation of the Makona soils is determined by their drainage condition.
 
The imperfectly drained soils have a vegetation which is very like the
 
vegetation of the Ngisakonja soils, while the better drained Makona soils
 
have a vegetation very similar to the uplands. Makona soils are used for
 
a variety of crops: rubber, sugar cane and all crops common in shifting
 
cultivation. The soils have a high potential for crop production, especi
ally rice.
 

The Foya soils comprise most of the rolling hilly areas of Upper Bong County.

They occupy the upper slopes and hillsides with gradients of 2 to 20 per
cent. 
 The upper soil is generally a sandy clay loam with underlying lateritic
 
gravel and iron nodules. These soils are very acid and of low fertility.

They can be used for citrus, cashew and rubber crops with some of the most
 
gravel-free areas suitable for coffee an oil palm.
 

Konja soils occupy somewhat steeper slopes and have a higher gravel con
tent than Foya soils. Fertility is similar to that of the Foya soil, but
 
the higher gravel content renders Konjo soils poor for root development
 
and thus of low agricultural potential.
 

Weledu soils are similar to Foya soils without gravel but do contain
 
fragments of decomposing rock. The fertility is generally a little
 
better than that of Foya soils, and agricultural potential is similar.
 

Table I summarizes some characteristics and the agricultural potential of
 
these soils.
 

5. Air Quali t
 

The air quality of the study area ranges from good to poor depending
 
upon the climatic conditions and time of year. During the rainy season,
 
the air is relatively pure. During the dry seasons, when little mixing

takes place in the atmosphere, the air quality is poor. The chief con
tributors of air pollution throughout the study area are smoke and later
itic dust.
 

6. Surface Water Resources
 

a. Rivers
 

The project area is part of the watersheds of two major rivers (St. John
 
River and St. Paul River) which flow in a southwesterly direction. Both
 
watersheds are intersected by numerous perennial and ephemeral streams
 
of varying sizes. The St. Paul River flows dlong the northwestern boun
dary of Bong County and drains approximately 21, 911 square kilometers
 
(8,460 square miles), of which 12, 950 (5,000) lie in Liberia. The St.
 
John River flows along the southeastern boundary, draining much of the study
 
area. Zo Creek, the major stream in Upper Bong County, is one of its tri
butaries. The St. John River has a drainage area of about 17,224 square
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TABLE 1. SOIL CHARACTERISITCS AND PRODUCTION POTENTIAL 

Characteristic Soil Family 

Konjo Weledu Dalia Ngisakonja Makona Foya 

Drainage somewhat good to some- very poor poor good to good to some

excessive what excessive imperfect what excessive 

Erodability moderate low to high none none none low to moderate 

Water holding low to high high high high low to moderate 
capacity moderate 

Fertility low moderate low moderate moderate low 
to low tr low to low 

Potential for 
Production 

Annual crops poor good none none good moderate 

Irrigated rice none none moderate good good none 

Cocoa poor good none none none poor 

Coffee moderate good none none poor moderate 

Rubber good good none none moderate good 



kilometers (6,650 square miles), 86 percent (14,763 square kilometers)

of which lie inLiberia. The rivers strongly erode the V-shaped valleys

in the upper courses, while accumulating sand and gravel in the lower
 
courses (Schulze, 1973). During the rainy season, the sandbanks shift

almost daily, particularly after heavy rainfalls. Both the St. John and

St. Paul contain numerous rapids, rocks, and waterfalls.
 

b. Swamps
 

The distinction between basins on smaller perennial and ephemeral streams
 
and swamps on the major rivers is somewhat vague. InLiberia, the term
"swamp" is usually applied to all bottomland of valleys, whether this
 
is permanently waterlogged or not. In the project area, three types of 
swamp could be distinguished: swamps which are permanently waterlogged, 
swamps which dry up during the dry season, and swamps which are generally

dry but which may occasionally become saturated during the rainy season.
 
The permanently saturated swamps usually have a predominantly grassy

vegetation, with tree density increasing as saturation decreases. Since
 
the amount and distribution of rainfall is virtually equal in any one
 
area, the decisive factors determining formation of a swamp are its topo
graphy, drainage conditions and soils plus the vegetation of its drainage

basin. The three categories of swamp total about 12 percent of the study
 
area. 

c. Surface Water Quality
 

Due to the lack of historical water quality data, a limited sampling
 
program was initiated to characterize the major water resources which
 
could receive impact from implementation of the project. Five grab

samples were collected from the major rivers, lakes and swamps within
 
Bong County and one sample from Nimba County near Yekapa. A description

of the sampling stations is shown in Table 2. Samples were analyzed for
 
dissolved and suspended solids and salts, nutrients, metals and pesticide
 
content.
 

From the initial limited sampling of project area surface witers, gener
alization about the overall water quality may be made. However, an ex
tensive sampling program would be required to thoroughly quantify water
 
quality and locate the areas and cause of excessively poor quality. In
 
making generalizations from the data of site Nos. 01 through 06, itmust
 
be realized that site No. 02 (experimental paddy) does not reflect nat
ural conditions that may exist in other similar water resources due to
 
the 3xperimental nature of the system and chemical usage within the area.
 
Concentrations of most chemical parameters analyzed were moderately low
 
and within I'S EPA standards for human consumption and aquatic life propa
gation. Chemical parameters which possibly could present problems for
 
human consumption or aquatic life are total suspended solids, Iron and
 
pH. Moderately high values of suspended solids and iron, as well 
as
 
slightly low pH1 values, reflect directly on the area soil conditions
 
and may be considered as natural background levels, contributed to in
 
some degree by the cropping techniques of the area. Manmade pollution

results primarily from sewage disposal inadequacies and land use.
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TABLE 2. DESCRIPTION OF WATER QUALITY SAMPLING LOCATIONS
 

Sample # Type of Water Resource 

1 Tubman Water Supply Lake 

2 Experimental Paddy 

3 St. Paul River backwater 

4 Swamp 

5 Branch of St. John Headwaters 

6 St. John River 

Location
 

Agriculture Research Station at Suakoko, Bong Co. 

Agriculture Research Station at Suakoko, Bong Co.
 

West end of Bong Co. near Bong Mine
 

Headwaters of St. Paul River near Belefani
 

Near Yekepa, Nimba Co.
 

Eastern end of Bong Co. near Mela
 



d. Present and Potential Use
 

Little use is presently being made of the major rivers and creeks, except

for subsistence fishing and water supply by the population of villages

located near the streams. No major towns in the study area are located
 
on the St. Paul or St. John Rivers; however, Gbarnga is located on Jo
 
Creek. A hydroelectric plant is located at Mt. Coffee, near the mouth
 
of the St. Paul and outside the study area. Mining operations, also out
side the study area, use water for various purposes. In the study area,
 
use of surface water is primarily domestic, and the potential uses are
 
somewhat limited. Shifting sandbars, waterfalls and rapids make com
mercial navigation impracticable. Some hydroelectric power potential

is available on the St. John because of the steep descent of the streain;
 
however, it is distant from areas of significant consumption.
 

7. Groundwater Resources
 

a. Aquifer Characteristics
 

The prevailing bedrock throughout the study area is crystalline igneous

metamorphic rock, with almost no inherent permeability. Therefore, most
 
of the effective bulk permeability of the subsurface is due to the pres
ence of fractures and crevices. The yield of a well drilled at any

point depends on the number and size of the fractures intercepted. In
 
addition, there are no sizeable deposits of gravel or sand in the river
 
valleys which might serve as alluvial aquifers and provide a dependable
 
yield of groundwater.
 

b. Groundwater Quality
 

No specific information exists on the quality of groundwater. When wells
 
are dug for domestic use, however, they frequently become contaminated
 
because of location, misuse, etc.
 

c. Present and Potential Use
 

Current groundwater usage is almost exclusively for domestic purposes,

usually from wells dug near villages. A review of the sparse data
 
available indicates that groundwater cannot be considered as a major
 
source of water supply for larger towns. The best groundwater potential
 
appears to be increased domestic use from wells drilled near small
 
villages.
 

B. ECOLOGICAL CHARACTERISTICS 

1. Ecosystem e-,c rilptons 

a. Natural Forest 

The original vegetation of minuch of West Africa consisted of a dense
 
tropical forest. Nielsen (1965) refers to this forest as "moist lowland
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forest" which covers a broad zone along the West African coast from
 
Sierra Leone to Ghana and from Nigeria to the Cameroons. All of Liberia,
 
except relatively small areas of mangrove swamp forest and mountain vegetation,
 
was covered with this moist lowland forest.
 

Voorheve (1965) divided the forests of Liberia into two major zones; the
 
evergreen forest zone, and the moist deciduous zone. Inboth zones,
 
edaphic (soil) factors lead to smaller units of forest; mangrove forest,
 
swamp forest, and river border forest. The original vegetation of
 
Upper Bong County was moist semi-deciduous forest, river border forest,
 
and swamp forest. Mangrove forest isnot found since it isstrictly
 
coastal.
 

b. Secondary Vegetation
 

Little or none of the high forest of Upper Bong County can be classified
 
as primary or virgin forest. Most of the forest issecondary and invar
ious successional stages from abandoned field to mature secondary forest.
 
During the last four centuries, the primary forest has been cleared by
 
shifting cultivation. In this type of cultivation, the land is abandoned
 
after short tern use and begins to return to forest. The types of secondary
 
vegetalon, which form a more or less continuous series from newly disturbed
 
land to mature high forest, are cultivated land, abandoned fields and secon
dary forest.
 

r. Swamp and Marsh
 

The swamps and marshes covering much of Upper Bong County are in the
 
early stages of successional developmnt. The treeless marsh, so often
 
encountered, isnot a natural ecosystem, but the result of cutting
 
down a swamp forest. Most of these swamps or marshes show little develop
ment of successional stages towards the original vegetation, such as
 
occurs in the drier areas.
 

d. Aquatic Habitats
 

Ponds, streams, rivers and swamp abound In the project area, particularly 
during the rainy season. These are found mostly in the shallow valleys 
common to Liberia and are often part of the previously discussed marshes. 
Some ot these habitats, particularly the upper part of the St. Paul River, 
are heavily polluted by mlfin9 processes and other sources. 

2. Un Iqu_ and- -Se neit-i ye, rNatural Area-s 

Very little natural or uindistrubed vegetation remains in the project area. 
In other areas of Liberia such as the adjacent !Nifrra and Lufa counties,
all types of ecosystems are less disturbed and itiore representative. Due 
to this disturbed nature of Upper bong County, there are no particular 
areas that could be classified as unique or sensitive. 
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3. Threatened or Endangered Species
 
A simall number of animals found in Liberia are considered endangered.

The Endangered and Threatened Wildlife and Plants" (U.S. Department of
 
Interior, 1976), Federal Register Vol. 41, No. 208 list six species

- _whose-ranges- extend -intoLiberia-Smof.-these-may-Occur-in -the- Project---
area. Chimpanzees (PanP as) are frequently killed for food by.. 
villagers and young c phaturedii for pets. It is doubtful if any chim
panzees occur in Upper Bong County, as they are nowad s found in hig 1 
forest to the north of ong County. The leopard (Ppa or&Pardus may still 
occur inBong County, but Itis killed"and eaten fby lijij. It 
ismore likely to occur Inthe high forestof Nimba and Lofa counties. 
The other species on the list are likewise unlikely1to be found inthe 
project area, and none of the six species isendemic to Liberia. 

4. Commercially Imoortant Species 

The crops most important to the villagers of Upper Bong County are rice,
 
cassava, bananas, yam and oil palms. With the exception of the oil palm,
these are subsistence crops and little or no surplus is produced. Host 
of the cash crops produced InUpper Bong County and inLiberia as a 
whole are from trees grown inplantations. These may be under individual 
or village ownership, but most cash crops are produced on plantations
belonging to the government or to foreign concessionalres. 

The following are the major commercial species grown in Upper Song County: 
(1) Rubber; The Brazilian rubber tree (erula bmn.s,

is the most important cash crop. i e culisth]*aj j
tural export of Liberia and, before the advent-of heavymining of iron ore, was the most important segment of the
Liberian econopw. 

(2) Oil Palm; This palm tree (litejim neajl) IS grown for 
its fruits which are important for exportas well as for
 
the villagers' diet.
 

(3)Coffee; The coffee tree ( ~lfu ]krca) Is grown In many
arts of Liberia, but ran bih-i'nrubber in iportance.
Iberia grows less than 1 percent of the world's output. 

(4) Cocoa; The cacao tree (TIfla. s ligrown for the 
beans contained In pods i--to'ihe trunk, Liberiaaff--

produces less than 1percent of the world's output.
 

(5) Timbers The harvesting of timer Is a major factor in Liberia's 
econoti but Is a latd as i relativelyreource, there s 

* little suitable high forest remaining. Lumbering Is of little
Importance In Song County due to insufficient ar*a of high
forest.
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5. Vectors 

There are a nuner of serious vector-transmitted parasitic diseases in 
Liberia. A vector organism serves as an intermediate host of the life 
cycle of the parasite and as the agent of transmission from one primary 
host to another. The parasite has a complex life cycle with part of its 
development in the intermediate host and part in the primary host. Since 
the occurrence of the disease is directly related to the abundance of the 
vector, the impact of this project on vectors is an important consideration. 
The most important vectors (the diseases transmitted are in parentheses) 
in Liberia are mosquitoes (malaria and filariasis), tihe blackfly (onchocerciasis). 
the tsetse (trypanosomiosis), snails (schistosomiasis) and rodents (Lhasa 
fever). 

C. CULTURAL CIIARAC[ERISTICS 

1. Land Use
 

The project area totals 600,000 hectares (1,482,000 acres) in Upper Bong 
County. Approximately 528,000 hectares (88 percent) of the project area 
is secondary forest (less the 12,000 hectares is primary, uncut forest) 
and about 60,000 hectares (10 percent) is cultivated land. About 90 
percent of the secondary forest land has been formed in the last 10 years.
Of the 60,000" hectares in cultivation, about 42,000 hectares (70 percent) 
are in tree crops (mostly rubber) while 18,000 hectares (30 percent) are 
in annual crops (primarily rice and cassava). Urban areas are few, small, 
and comprise less than 1 percent (f land use. 

Future land use in the project area is expected to change only slightly 
from existing conditions. A possible exception is the planncd timber 
concession in the southern part of Bong County which would convert 80,972 
hectares (14 percent) of the project area from secondary forest to timber 
concession.
 

2. Land O!nersi )i 

The ultiituite land owner in Liberia is the national government. There are, 
however, two systems for land tenure; tribal land tenure and private land 
ownership. The government thus recognizes t he traditionally based control 
excercised by the tribes, yet provides a eans for purchasing land from 
the state. 

3. Social Structure 

8. TrIbes 

The larqest ethnic gruup (or tribe) in Liberia I% the Kpolle and the six 
chiefdoms located In the Iroject area belong to the Kpelle tribe. These 
chiefdomt, are ,.ubdividled Into 28 clas (F1 gure 6). The tribal systehc 
provides riwst of the traditional administration and leadership in the area, 
and mo~st of thei (ind utilized by the farmer I!, o(:upi ed under tribal tenure 
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rather t'. private ownership. The chiefs generally deal with the govern
ment, settle disputes, administer tribal justice, etc. While individuals
 
usually associate themselves permanently with a specific clan, they some
times shift allegiance because of intermarriage.
 

b. Villages
 

There are no towns in the project area with a population exceeding l ,000, 
and only one exceeding 5,000 (8,474). Smaller towns, exact populati6i 
unknown, include Suakoko, Belefuanai and Palala. Thus, most of the pop
ulation lives on farms, in half-towns or in farm villages. Half-towns 
are the smallest rural settlement, consisting of two to ten huts which 
are often periodically relocated to accomodate shifting agricultural 
patterns. 

c. Population
 

The 1974 population of the project area totaled 135,000. The annual growth
 
rate from 1962 to 1974 was 2.2 percent. Using this annual growth rate,
 
the population at the end of 1976 would be approximately 141,000. Generall
 
migration of the Kpelle tribe is about 0.4 to 0.6 percent per year. There
fore, adjusting for out-migration, the population of the study area at the
 
end of 1976 was estimated to be 140,000. This represents almost 70 percent
 
of the population of Bong County and 9 percent of the total population of
 
Liberia. The population density of 22 persons per square kilometer (56
 
persons per square mile) is considerably greater than the whole of Liberia
 
(1976 estimate of less than 16 persons per square kilometer).
 

d. Education
 

Liberian school system can be divided into three categories; elemen
tary education (pre-primary grades and grades 1 through 6); secondary
 
education, (Junior High Schools, grades 7 through 9 and Senior High
 
Schools, grades 10 through 12); and higher education, consisting of 4
 
to 5 year courses at universities. All three classifications of schools
 
exist in the project area. 

e. Living Conditions and Housing
 

The living conditions and housing inmost of the project area are very
 
poor. Utilities (water, sewage treatment, electricity, etc.) are non
existent except in Gbarnga and Jorwah where some electricity is provided.
Houses va. in shape from circular to rectangular, generally made of 
sticks plastered with clay or mud with a thatch roof, although corrugated 
roofing was observed on mnany dwellings near roads. The family huts are 
usually 6 to 9 meteis (20 to 30 feet) in dianwter and have a clay floor. 
Houses are usually located near a water supply (stream, spring, etc.) 
with very primiitive sanitary facilities. 

Medical facilities within the study area are limited to the Phebe Hospi
tal and a few government clinics. The government of Liberia has Insti

33
 



tuted a number of programs to improve medical facilities, health educa
tion, and immunization programs; however, these programs have been
 
inhibited by a lack of trained personnel, lack of health data, inadequate
 
transportation facilities, etc. Other social services are lacking in the
 
project area.
 

4. Economic and Institutional Structure
 

a. Local Government 

As previously discussed, there are two systems of administration in the
 
project area, governmental and traditional. The seat of the governmental
 
administration is located in Gbarnga and the county falls under the respon
sibility of a Superintendent, who is in charge of local administration. Th(

main function of the Superintendent is the maintenance of law and order,
 
for which he has his own small staff. At district level, the Superintendeni
is represented by a District Commiss oner. The county administration 
also consists of personnel representing the various Government of Liberia 
Ministries. 

In addition to the modern type of county administration, there is the 
traaditional tribal organization. The whole of Bong County is inhabited 
by ine.mbters cf the Kpelle tribe and within the project area the tribe is 
subdivided into six chiefdoms; Jorquelle, Panta, Kpai, Zota, Kokoyah 
and Sanoyie, which are broken down into 28 chans (Figure 6). Each 
chiefdom is headed by a Paramount Chief, who has under him a hier
archy of clan and town chiefs. Iheir duties consist mainly of the ad
judication of tribal disputes, the collection of taxes and maintenance 
of law and order within their respective areas. 

b. Average Income 

Real per capita income, has increased about 2.4 percent per year since the
 
mid 1960's. A study in 1974 indicated the estimated average annual farm
 
family income in Upper Bong County was $263, consisting of $222 farm in
come and $41 off-farm income. Considering the estimated rate of increase, 
the average in 1976 would be $280-$300 per farm family per year. The 
number of imemtbers of a farm family within the study area is estimated at 
5.3 individuals. 

c. Financial Institution, 

There is no organized agricultural banking and credit. system in Liberia 
to fill the needs of small fhirmers. The coiiunerical banks concentrate on 
the large coastal towns and the concessions. iNo banking facilities exist 
in the rural areas. 
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5. Public Facilities and Services
 

a. Utilities
 

A public power station provides electricity to Gbarnga and areas along

the Gbarnga-Suakoko road. The plant was built in 1966 and has two opera
tional diesel generators with a total capacity of 1,040 kw. 
 A new unit
 
which would provide an additional 1,065 kw is expected to be built in
 
1979 (Agrar- Und Hydrotechnik, 1975). A power generator was provided

to Jorwah (1974 population 800) under the special impact program devised
 
and implemented by the Ministry of Action for Development and Progress.

Several small, privately owned generators exist in the area. As a long

range program, the Government of Liberia is planning to connect Gbarnga

and Robertsport with the Monrovia electrical system.
 

Except for Gbarnga, water in the project area is obtained directly from
 
surface water or shallow wells which are unreliable and susceptible to

pollution. 
 A loan was ipproved in 1974 by the West German Government to

finance construction of public water supply projects in Gbarnga, Voin
jama and Sanniquellie. These projects 
are scheduled for completion in
 
1978.
 

b. Law Enforcement
 

Law enforcement is provided by tl?'e 
Liberian National Police Force. Each
 
county has a pulice post headed by a deputy inspector with varying nuners
 
of policermen assigned. The county units enjoy a considerable degree of
 
autonomy, but the ultimate authority of the Central (Headquarters is un
questioned. As with administration, there are two parallel judicial

systems, the formal qoverntixnt judicial system and the tribal court 
system. The latter has broad jurisdiction inmatters of civil and
 
customary law, but its criminal jurisdiction is limited to misdemeanors 
and minor offenses.
 

D. AGRICULTURE
 

The total estimiated aqricultur,-' pop'lation of Liberia was estimated at
813,000 in 1975, with 5.4 persons ;er household. The agricultural pop
ulation of the stidy area Is estimated at 100.000. There are 19,000
agricultural households in the -. tudy area, with 53 percent fenale and
47 percent male. Of' the ajrlculturadl population, 51 percent i;,under
20 years of age. The av ra q, Upper Hun; County farim.wr cultivates less
than I hectare (2. 3 acre,,). In the foilowirnq discu,,ion-,, the figures
used for the project ara ha '. hee n extrapol1 alte.d on a linear has' from
data obtained durnil .1 previ ou,, ,tu(i.l.tdya .i 1fr area. 

y ,rdand1. (rol a (Jiha rac(te. ,tl 

The major source of food In I Iheria I-,ri(.. vith an 1".til ated 134,400
households InvoIved In riL e Iarminrol in 1)15, comprii'.I n) 90 percent of 
the agricultural hou,,eholds (RHepublic of Liberia, Minitry of Agriculture,
1976). 
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a. Upland Rice
 

In 1975, total upland rice production in the study area involved 11,285
 
hectares (27,875 acres) yielding 12,750 metric tons; an average of 1.13
 
metric tons per hectare. 

b. Swamp Rice
 

Swamp rice production in the study area in 1975 was 2,750 metric tons
 
grown on approximately 2,142 hectares (5,290 acres).
 

C. Cassava 

Approximately 18,200 households (69 percent of the total agricultural

households) were involved in growing cassava in Bong County in 1975. 
A total area of 5,142 hectares (12,700 acres) of cassava were grown in
 
Bong County in 1975, an average of 0.3 hectares (0.7 acres) per household.
 

d. Sugar Cane
 

Bong County has the largest number of sugar cane producers in Liberia; 
7,000 households in 1974: 5,800 in 1975. Approximately 7 percent of the
 
farmers in the project area grew sugar cane in 1971 on a total of 680 
hectares (1,680 acres).
 

e. Coffee
 

In bong County in 1975, 3,700 households actively produced coffee. In
 
the project area in 1975, approxiiately 860 hectares (2,125 acres)
 
were planted in coffee with only 745 hectares (1,840 acres) actually
 
producing. Approximately 237.5 rietric tons of clean coffee were harvested.
 

f. Cocoa
 

There were 5,000 Bong County households producing cocoa in 1975. About 
1,376 hectares (3,400 acres) of cocoa were planted in the project area in 
1975, of which 1,255 were in production. Total production in the project
 
area in 1975 was approximately 400 11K.'tric tons of dry beans. 

g. Rubber 

A total 37,651' heCtirel', of rubber trees were located in the study area in 
1971 with only ibout 11,893 hectare,; actively producing. 

h. Oi1 Palm 

ApproxiIikttely 60 percfnt (15,900) of the Bong County farm households 
were involved in palm oil iiking in 1975; of these 11,400 had palm oil 
to sell. The wild oil palm l aesis qujneen..Is occurs in Upper Bong County 
at a density of about 20 trees per acre. 
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i. Other
 

Other important tree crops are the (piassova) palm (Raphia vinifera), 
bananas, and coconuts. Tree crops of minor importance include;(avacado),
 
grapefruit, guava, kola nut, lime, mango, orange, papaya, plantain,
 
and tangerine (Republic of Liberia, Ministry of Agriculture, 1976a).
 

Almost all up' ,drice fields are interpersed with minor produce crops.

These crops include; beans, sesame, bitter balls, collard greens,
 
corn, cucumber, eddoe, eggplant, peanuts, guinea corn, okra, palaver
 
souse, pepper, pumpkins, sweet potato, and tomato (Republic of Liberia,
 
Ministry of Agriculture, 1976a).
 

2. Crop Production Practices 

a. Land Availability and Usage
 

Farm holdings in the study area range from less than one to greater than
 
202 hectares (50 acres). Some 87 percent of all farm families cultivate
 
less than 2 hectares (5 acres). As many as 40 percent of rural house
holds in Upper Bong County cultivate holdings less than 0.5 hectare
 
(1.25 acres), which is considered to be below subsistence level. The
 
average area farm size is only about one hectare (2.3 acres). At the
 
present rate of usage within the study area, and assuming a fallow period
 
of 15 years, a minimum of 206,000 hectares (509,000 acres) or approximately

15 times the present annual crop land use would be available for cultivation
 
in any given year. However, lack of accessibility is a major barrier to
 
more effective land utilization.
 

b. Water Considerations
 

At present, no water from major rivers or creeks or from underground
 
supplies is being used fir irrigation purposes. Some small streams are
 
utilized, but the vast majority of irrig, .ion is through natural pro
cesses.
 

c. Available Labor
 

Of the 140,000 residents in the study area, approximately 100,000 people 
live on an estimated 19,000 small farm holdings. The average size of 
a farm family is thus about 5.2 persons. Based on an analysis of agri
cultural workers to total agricultural population it has been determined 
that the average farm family has the potential for 2.6 labor equivalents 
per year. When this value is adjusted for seasonal availability largely
determined by social customs, about 600 man days per year are available
 
for each farm holding.
 

Presently, an average of 102 man days are spent cultivating the family's
 
holding each year while about 204 man days are spent as hired labor,
 
mostly in nearby rubber plantations. Therefore, each farmer family has
 
294 man days not productively utilized. For the total study area this
 
equdls 5,586 man days per year.
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d. Capital and Financing 

One of the major problems facing Liberian farmers today is the lack of 
sufficient capital to finance the land, seed, labor and other inputs
 
necessary to produce a high yielding crop (Blanchard, 1967). The major
 
demand for capital usually occurs in the planting season when a farmer's
 
resources are lowest, after the non-revenue producing dry season.
 

No formal system of credit supply now exists in the project area of 
small-scale farmers. Approximately 84 percent of this type financing 
comes through family or other traditional sources. While some credit 
for agricultural programs has been extended recently by the Liberian 
Bank for Development and Investment, present institutional organizations 
limit credit availability to a few large scale projects. A nominal amount 
of credit has been extended to farmers in the project area by the Cooper
ative Credit and Marketing Division of the Ministry of Agriculture. 

e. Equipment and Technology
 

The use of modern agricultural equipment and advanced technology is 
almost ununown among the small scale farmers of the project area. Most 
farming is performed by the farmer and his family or by work coopera
tives. The most important equipment available to the farmer is a machete 
for bushing or defoliating trees, the hoe for loosening the soil and 
cassava planting and a sickle or knife for harvesting rice. Nlo mechanical 
equipment is available to the farmers due to economic constraints and 
no beasts of burden can be utilized effectively because of their suscep
tability to trypanosomiasis, d disease spread by the tsetse. 

f. Fertilizer Usage
 

Probably the most serious problem associated with traditional agriculture
 
in Liberia is low soil fertility but the use of fertilizer is almost un
known in Liberia. The Ministry of Agriculture (1976a.) reports that only
 
1 percent of Liberian farmers use fertilizer as a rice production practice.
 
Bong County has the highest rate of fertilizer usage in Liberia with 3 
percent. It is hypothesized, however, that the large number of experimental 
farming operations in the county is at least partially responsible for this 
factor. 

g. Pest Control
 

The presence of agricultural pests reduces the productivity of Liberian 
farms, however, the Incidence (f pest daittage i not as high in this type 
agriculture, where various vegetables are i ntercropped with rice, as in 
a monocultural agriculture. The rlK)st serious pest problems confronting 
Liberian rice farmers are causNd by groundhogs, (lhryonproy' ,vnder ianus)ev, 

and Weaver birds (Ploceus cucul latus ). Control rmea,.ures, (m4,chani caF) for 
these pests have only a limited effect. Inect damage to varlou, crops 
occurs sporadically and no s tep' are currently hein. t aken to prevent 
damage. Scime crops, including rice, are attached by fungi. The fungicide 
Dithane M-45 is the only control ixaIn, pre,,ently being utilized. 
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3. Crop Marketing Considerations
 

a. Level of Subsistence Agriculture
 

The availability of crops to market is severely restricted by the nature
 
of the Upper Bong County traditional farm which is predominately sub
sistence oriented. As previously mentioned, the average farm size in
 
Upper Bong County is about 1 hectare (2.3 acres). This low figure is
 
attributable to the 15 percent of farms which are less than 0.2 hectare.
 
It can be assumed that production on farms of less than 0.5 hectare (1.25
 
acres) is below subsistence level. This is about 40 percent of the farms
 
in the study area. Statistics acquired from National Rice Production
 
Estimates (Republic of Liberia, Ministry of Agriculture, 1976a) state
 
that 68 perc,!nt of Bong County households growing rice produce enough

rice for th, members of the household. 

b. Liberian Food Production/Consumption
 

Approximately 230,000 metric tons (505 million pounds) of rice was pro
duced in Liberia in 1975 (86kJ of the total consumed). In addition to
 
this, 31,000 metric tons (67.5 million pounds) were imported accounting
 
for 39.9 percent of all food imports (Republic of Liberia, Ministry
 
of Planning and Economic Affairs, 1976). No significant amount of
 
rice is exported from Liberia. With respect to foods other than rice, ex
ports and imports appear to be more balanced, although no accurate figures
 
are available. The 19/5 Liborian production of non-rice foods was about 
88 percent of total consumption. 

c. Farm to Market Transport 

The lack of an adequate farm to market transportation system has long 
been a problem to Liberia ingeneral and to Upper Bong County in particular.
 
Presently there are only 129 kilomwters (80 miles) of farm to market
 
roads In the study area; conditions on these roads are generally poor

with average running width of only 3 mevters (10 feet). Under present
 
conditions, 45 precent of the farmwrs in the study area live over 1.6
 
kilometers (I mile) from a road, forcing them to carry their produce
 
over long distances by head on foot. The situation does not encourage
 
Increased proifuction and severely limits cash crop production. 

d. Cooperat ive" 

The first cooperative ,ocieties were formed in Liberia in 1971 under an 
act ;assed ir 1936 and -,eem, to be qdainlng In popularity; the societies 
were appointed a, buyin gqentit for the Liberian Produce Marketing Corpor
atLion. In the p ro)jP( t area, however, the cooperative niovernont has been 
less than totally ',ucce,',' Iul. (Coolper,itive', exit at Gbatala, Palala, and 
Kpatawee, but none have achiwvv'd Pffectiwy operation at this writing. 

C. Ire1or, (el I klport 

Exports hasv l n be'n an Important part of the, Liberiian vcnortiy. After
 
Iron ore and di rid% , which Itn 19/5. ,a:counted for 79. 1 perce'n t of total
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exports, agricultural products (especially rubber) constitute the major
 
portion of exports (Republic of Liberia, Ministry of Planning and Economic
 
Affairs, 1976).
 

4. Government Programs
 

The administrative agency responsible for agricultural development in
 
Liberia is the Ministry of Agriculture (MOA). The long term goals of
 
this ministry include diversification of agricultural economy, increased
 
modernization of agricultural production, increased real income of farm
ers, maximization of material income, and provisions for a more nutri
tive diet for the entire population. Programs with which the MOA is
 
associated include; The Expanded Rice Program, The Special Rice Project
 
(Kpatawee Clan, Bong County), Rice Cultivation Project, Chinese Agricul
tural Mission, Liberian Agricultural Extension Service, The Agricultural
 
Mechanization Company (Agrimieco) and the Central Agricultural Exper
inentation Station (Suakoko, Bong County).
 

E. PUBLIC HEALTH
 

The baseline health conditions of a rural African population such as the
 
one in Upper Bong County, Liberia is a function of many factors. Some
 
factors which must be taken into consideration are; the dietary struc
ture of the population, the indigenous diseases associated with that
 
population, customs, and various other external factors that might exert
 
some influence. 

1. Nutrition
 

Most studies provide strong indications that the nutritional condition
 
of the Liberian isquite poor. Children, in particular, are suffering
 
from high levels of chronic malnutrition and various dietary deficiency
 
problems. The health baseline of the population, as associated with
 
nutrition, must be categorized as extremely poor and since nutritional
 
deficiency tends to be physically and intellectually debilitating, this
 
has a profound impact on the productivity of the populace.
 

2. Does ticWater Supply dnd Sew(e Ppl Systems 

It can be generally stated that water supplies and sanitation systems 
in the study area are at a primitive level. Through custom, people 
tend to collect their water- from any available source, and since they 
are indiscriminate, it is not unLonviTon for water to be obtained from a 
contaminated source. There are no public water or sewage systems in the 
rural area, althouqh a public water supply project at Gbarnqa is scheduled 
for completion in 1978. ihe report made by the Ministry of Planning and 
Economic Affairs to the second s ession of the Legislature of Liberia In 
1976, contains no itwntion of other water or sewer construction in te study 
area. 
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Sanitary sewage disposal and treatment is unknown throughout most of the
 
Upper Bong County. This in itself does not constitute a significant health
 
hazard unless there is cross contamination between the disposal sites and
 
the water supplies. Because of the customs of the natives, cross contamina
tion happens quite frequently and tends to increase the incidence of a number 
of vector borne diseases such as schistosomiasis.
 

3. Indigenous Diseases
 

Indigenous diseases tend to be prevalent among populations that have
 
poor health practices and nutritional conditions. The list of diseases 
found in the study area is extremely long and includes the following:

schistosomiasis; onchocerciasis; malaria; trypanosomiasis; Lhasa fever; 
filariasis; pneumoconiosis; leprosy and tuberculosis. Several such as
 
schistosomiasis, onchocerciasis, malaria and trypanosomiasis, are of
 
greater significance than others. 

It is particularly difficult to establish a baseline with respect to the 
levels of indigenous disease in Upper Bong County. In general, data are 
virtually nonexistent since there have been very few studies performed in 
the project area. In general, the levels of disease are high with vari
ability from tribe to tribe and from village to village. However, on the 
average, the entire population is quite heavily infested. Schistosomiasis 
and malaria are very prevalent and many other diseases are common. It 
is not unusual to see patients with singular, double and triple helminthic 
infestations. It is likely that anyone living in this particular area will 
have at least one of the various parasites. 

A list of indigenous diseases and their prevalence as updated by the
 
Ministry of Health and Social Welfare (MHSW) for a 9-month period 
from January 1 to September 30, 1976, is found in Table 3. Data ob
tained from Phebe Hospital and G. B1.Dunbar Clinic indicate a definite
 
under-reporting of endemic diseases to the MHSW. 

4. Health Care 

Health care in Liberia is characterized by an extremely limited number 
of iwmdical/health care facilities and an extensive reliance of the 
rural population on tribal ecdica practices. In the rural Liberian 
tribe, rarely is modern medicine practiced and it is often difficult to 
encoura(le use of facilitie', even when they are available. Tribal medi
cine utilize%a nuIiJer of lierbs and drugs co)b ined with various rituals 
and rel igiou, pra(tice.. Certain secret societies in this area are 
responslble for the pa,,ingi of ,dical secrets from one generation to 
another and there are severe punishments for violations of the rules of 
these societies. 

A major problem of providini health care for the rural population is 
the absence of in adequate nuriier of clinics. Within Bong County, the 
National Public Health 'Srvice h,, a county ho,pital at Gbarnga (one
Is maintalifned at each county seat) and Phebe liopital (church operated)
Is located at Suakoko. A comiparison of the number of facilities to 
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TABLE 3. INDIGENOUS DISEASE INCIDENCE, JANUARY-SEPTEMBER, 1976
 

Disease 


Malaria 


Schistosomiasis 


Pneumonia 


Measles 


Dysentery 


Cholera 


Diarrhea 


Leprosy 


Tetanus 


Pulmonary tuberculosis 


Pertussis 


Onchocerciasis 


Infectious hepatitis 


Total 


Liberia 


Cases Deaths 


42,023 70 


1,077 

3,149 151 


1,420 55 


3,425 

508 8 


15,379 75 


2,303 

446 49 


726 22 


1,161 1 


1,082 

226 

72,934 431 


Bong County
 

Cases Deaths
 

3,465 2
 

191 

87 3
 

46 1
 

28 

1,513 2
 

455 

2 1
 

5 

1 

2 

1 0
 

5,796 9
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population indicates a large number of people per facility. The dis
tribution of facilities is poor since most are located in urbanized 
areas. As a consequence, the rural population has little access to more 
than one facility and to reach it may require considerable and difficult 
travel. As a further complication, the occupancy rate in existing facilities
 
is relatively high. 
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V. PROBABLE EFFECTS OF THE PROJECT
 

Implementation of the Upper Bong County Rural Development Project will
 
have the immediate benefit of providing improved transportation facili
ties, new educational programs, Jobs derived from project construction
 
and financing for the purchase of better seed, fertilizer and pesticides.
 
In the short term, the project will increase both the crop yields per
 
hectare and the dollar yield per man day of effort for the small farmer,
 
creating immediate improvement to his family's diet and he&lth. Inthe
 
long term, by the tweifthyear from project startup, the monetary benefits
 
derived from better marketing through project cooperatives and production
 
of cash crops introduced by the project will add substantially to the qual
ity of life of about half the rural population inthe project area.
 

The project will cduse only a few significant adverse impacts. Although
 
air and water quality will be affected, the degree of change isminimal.
 
By encouraging greater production, more acreage will be converted to
 
agricultural use thereby impacting the natural ecosystems of the area.
 
This impact ismost significant with regard to swamps and marshes which
 
will be subject to conversion to paddies. Land improvements encouraged
 
by the project will likely stimulate a present trend away from tribal
 

cusland tenure to individual land ownership thereby modifying cultural 

toms. Although project improvements, particularly paddies, may provide
 
increased habitat for carriers of malaria and schistosomiasis, improved
 
health care and surveillance programs should mitigate any adverse effect
 
to the regional population.
 

The following sections of this chapter document the analysis and conclu
sions of the impact assessment. To the greatest extent possible, changes
 
produced by the project have been quantified; however, the projections
 
of project effects and the success of the project are based on the fol
lowing assumptions:
 

That village societies and village leadership encourage
 
equity inthe distribution of farm inputs and credit;
 

that existing land tenure rights are sufficient, or new
 
ones can be adopted, which will provide the necessary
 
incentives for acceptance of technology without gener
ating social resentment or economic inequality;
 

that the Republic of Liberia provides effective political
 
and administrative support for the project;
 

that the benefits from increased production will be passed
 
on to the small farmers through a price structure which will
 
cover the costs of the new Inputs and risks;
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that the introduction of new technology will not have
 
an adverse effect on the ecology of the project area;
 

that world market prices for crops produced in the pro
ject area will remain at constant levels or increase
 
over time;
 

that crop farm-gate prices will be naintained or im
proved;
 

that the LPMC will participate inthe project and give
 
ittheir full support, including administrative capabil
ity as well as handling, storage, and transportation 
facilities for the expected increase inproduction;
 

that project innovations will provide adte quate adoption 
incentives;
 

that labor isnot a constraint; 

that there will be a substantial expar.ioln of the farm to 
market road network in the project area ind that it will 
be adequately maintained; 

that effective training proqra:i can Ix dvelou,,d Ly the 
PMU with support and avr starYct. -rcthe CALI, ard other 
government traininq or ml :-,tioru; 

that technulotiy Leinq intr-uducd will -.%ul", ii, thtc ,-.ti
mated yields;
 

that Liber i n exten. ion aighent; can b, r,.t.v-itvd tu wuri 
effectively with tar.e,'. anrd thait the r,.,'. % r ,w"-r 
of extension taf canO Le fuund; 

that farmers under'.tand and ire ill in;j to acrpt jruup 
responsbil11tie% tor credit rvpa)vrvnt and that coopera tiVo 
savings prograris Lan b. .stabl *h,.d with ;reatur famrer 
Connitinent to the savlntjs and loan Institution atA ircreased 
financial capital for further agricultural dovlO;'nt 
lendingj;
 

that larrv.er ret 'ifltat.. to .wa:,p rtic dot-r hut coi*.tItutO 
a serluui. cov.traint; 

that the LIP(. will play a pror'iinent ,. In|e tte. tl- ly de
livery of Input'. tu the (coeo'., tiw-.y and 

that the Mlntttry of Public Work- will Lut"ply with pgrov
ment$ to build and ria ntain ruod%. 
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A. PHYSICAL IMPACTS
 

1. Soils
 

a. Erosion Potential
 

The effects of project implementation on soil erosion will be primarily

dependent on the extent of increased acreage exposed to erosion and the
 
soil management techniques utilized. Table 28 shows the projected dis
tribution of farm sizes inthe project area with and without the project.
 
Additional annual cultivation will be 7,642 hectares (18,876 acres)

which represents a 13 percent increase inexposed soil attributable to
 
project farm improvements. This increase provides a reasonable approx
imation of the potential for greater agricultural erosion.
 

Road construction activities and increased road surface area associated
 
with implementation of the project will also add to erosion potential.

The amount of increased erosion due to construction and operation of
 
new roads will be proportional to the amount of new surface area exposed.

The present road system consists of approximately 147 kilometers (91

miles) of primary roads (paved), 205 kilometers (127 miles) of secondary
 
roads (lateritic surface), and 129 kilometers (80 miles) of farm to
 
market roads. Secondary and farm to market roads are subject to erosion
 
since they are unpaved. Inthe project area, 313 kilometers (194 miles)

of unpaved roads presently exist and implementation of the project will
 
add approximately 161 kilometers (100 miles) of new unpaved farm to mar
ket roads, thus, increasing potential erosion from roads by about 50 per
cent.
 

The proposed design specifications for new fdrm to market roads call for
 
a 6 meter (20 foot) roadbed and a 24 meter (80 foot) right-of-way. It
 
can be calculated that a total surface area of 161 kilometers x 24 meters
 
(100 miles x 80 feet) might be exposed or disturbed during construction 
and an area of 161 kilometers x 6 meters (100 miles x 20 feet) would be
 
expused during operation of the new proposed farm to market roads. From
 
the above data 392 hectares (950 acres) of land will be subj,.ct to tem
porary erosion during construction activities and 98 hectares (240 acres)

will be subject to some degree of permancnt erosion, depending on the
 
quality and riintenance of the road. it is important to note that the 
increased erosion potential from proposed construction and operation of 
new farm to market roads issmall incomparison to the erosion potential
posed by increased area of agricultural production. 

b. Nutrients
 

Soils of Upper Bonq County are characteristically low inboth nutrients 
and organic matter due to parent niaterial, hlqh annual precipitation and 
the tropical climate of the area. The insufficiency of nutrients and
 
organic matter In regional soils limits agricultural productivity and
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TABLE 4. 	PROJECTION OF UPPER BONG COUNTY ACREAGE IN CULTIVATION
 
AFTER FIVE YEARS WITH AND WITHOUT PROJECT
 

Size Groups Nunter of Holdings Total Acreage
 
(hectares) (hectares)
 

Without Wi h Without With
 

0 - 0.19 2962 1420 293.9 140.5
 
0.20 - 0.50 4730 2267 1187.4 798.4
 
0.51 - 0.9q 5343 2561 4044.9 1938.9
 
1.00 - 1.99 4250 11037 6443.7 16734.4
 
2.00 - 3.99 1191 1191 3614.2 3614.2
 
4.00 - 10.00 346 346 2450.6 2450.6
 

10.10 - 20.10 227 227 3445.7 3445.7
 
20.20 - 50.50 665 665 23556.3 23556.3
 
50.60 - 101.10 131 131 9944.1 9944.1
 

101.20 - 202.40 	 22 22 3340.1 3340.1
 

Total 	 19867 19867 58320.9 65963.2
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necessitates shifting agriculture and rotating cropping techniques to
 
permit the replenishment of soil nutrients.
 

Low Soil fertility inthe uplands iscaused, to some degree, by phos
phorus fixation while iron toxicity presents problems in swamp culti
vation. Increased productivity inthe uplands and swamps is predicated
 
on the increased use of fertilizers, as well as improved seed and crop
ping techniques. The long term nutrient effect of fertilizer application
 
on an increased area under cultivation isnot well documented. The
 
limiting factors determining the ultimate productivity in Upper Bong

County may be related to soil organic matter, phosphorus availability,

pH, and iron toxicity and not on the nutrient content of the soil per
 
se. The impact of project implementation on soil nutrients will depend
 
on how the project influences factors controlling the nutrient input
output relationship. It is expected that some degree of net nutrient
 
depletion may occur over the project life despite the input of chemical
 
fertilizers due to the physiochemical properties of area soils, a high rate
 
of nutrient assimilation and photosynthetic production by plants, and high
 
volumes and heavy intensity of annual precipitation.
 

2. Water Quality
 

a. Fertilizers
 

The project area comprises 600,000 hectares (1,482,000 acres) within
 
Upper Bong County. The majority of the project area drains to the south
 
into the St. John River via Zo Creek and tributaries. A small portion
 
of the project area drains to the north and east to numerous streams
 
along the northern and northeastern boundary of Bong County.
 

The discussion of water quality effects will be limited mainly to the
 
Zo Creek subbasin and the St. John River since these watercourses re
ceive 90 percent of the runoff from the project area. Flow data are
 
unavailable for watercourses within the Zo Creek subbasin and are available
 
only at Baila on the St. John River. Because of the lack of flow data
 
for the Zo Creek subbasin, runoff data were extrapolated to estimate
 
flow in Zo Creek near the mouth.
 

Runoff data for Suakoko and Gihi Estate are 538 mm/yr and 1173 mm/yr

respectively (Agrar- Und Hydrotechnlk, 1975). The above data are an
 
average of annual means for 11 years. Precipitation and runoff data for
 
Suakoko are significantly less than areas to the north and south. To
 
be conservative, the annual runoff from the Zo Creek subbasin was assumed
 
to be equal to the value calculated at Suakoko, 538 mm/yr.
 

The exact drainage area of the Zo Creek subbasin isnot known but was
 
estimated from topographic maps to be 70 percent of the entire project
 
area. Drainage area (420,000 hectares: assumed size of Zo Creek sub
basin) times the annual runoff (538 mm/yr) yields an annual flow of
 
2528 cfs inZo Creek near the mouth. This calculated annual mean flow
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compares reasonably well with the annual mean flow of 5,000 cfs on the
 
St. John River at Baila (Agrar- Und Hydrotechnik, 1975).
 

To predict the impact of fertilizer application on area water quality,
 
the amounts and chemical composition of fertilizers to be utilized were
 
evaluated. The table below gives fertilizer types and estimated inputs
 
by project year. 

Fertilizer Input
 
(tons/year)
 

Yl Y2 Y3 Y4 Y5
 

Ammoniun Sulfate (201 N) 37.8 196 580 1048 1209
 

Rock Phosphate (17v P 0) 114 306 440 580 --


Triple Superphosphate (35% P 0) 53 195 403 687 714
 

Urea (45'k" N) 37 136 276 463 480
 

Total Fertilizer Input 241.8 833 1699 2778 2403
 

Many factors influence nutrient export from fertilized land, including
 
the following: topography, contour, precipitation characteristics, soil
 
properties, vegetative cover, farming practices, and animal populations.
 
Many of the factors mentioned above would be favorable to increased
 
nutrient export for Upper Bong County agricultural lands (iffertilizers
 
are added).
 

Nutrient input-output research on agricultural lands ha shown that sur
face runoff of total-N is generally 5 percent or less of the total annual 
nitrogen application but that subsurface drainage or seepage of total 
nitrogen may be (ishig'h as 50 percent of the total applied. Generally 
deep seepage loss of nitrogen is the major export pathway from agricul
tural land, caused to some degree by the mobility of nitrate and ammonium 
ions in soils. (Uttonark et. al., 1974). 

Phosphorus, unlike nitrogen, is not particularly mobile within soils and, 
consequently, does not leach easily fromti soils. The major export path
ways of phosphorus from soils is crop uptake and soil erosion. Phosphorus 
export from agricultural lands by surface or subsurface drainage is much 
lower than nitrogen export and (generally less than 1 percent of the total
 
amount applied.
 

Using the above average loss f igures for nitro(en and phosphorus, the 
fraction of annual tert.i lfer applIications which way entvr irea water
courses can be computed. Comibinnnr the annual amounts of auwiionfum sulfate 
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and urea nitrogen applications, a total annual nitrogen application of 
22,664 kilograms (25 tons) would be applied to the project area during 
the first year f implementation. Assuming a 5 percent surface runoff loss 
of applied nitrogen, a total annual surface nitrogen loss of 1,133 kilograms 
may Qccur. Combining this figure with the total annual runoff (3.25 x 
lO9m1) from the entire project area indicates the most probable average 
increase in nitrogen concentration which could result from fertilizer 
application is .0004 ppm.
 

Continuing these calculations, and assuming 50 percent nitrogen loss
 
(worst case: all nitrogen loss, surface and subsurface, entered area
 
watercourses) the first year projected increase of total nitrogen in
 
area watercourses would be .004 ppm. The following table shows the esti
mated nitrogen and phosphorus increase for each year of project imple
mentation.
 

yA y2 y3 y4 y5 yx 

Total 
(ppm) 

Nitrogen, Avg. increase 
.0004 .0014 .0034 .0059 .0064 .0064 

Total Nitrogen, 
increase (ppm) 

Worst case 
.004 .014 .034 .059 .064 .064 

Phosphorus, Avg. increase 
(ppm) .0001 .0004 .0006 .0010 .0007 .0007 

These calculations attempt to quantify the maximum degradation of area water
courses due to increased fertilizer usage during project implementation. No 
attempt can be made to predict the effect of fertilizer usage on individual 
streams duo to a lack of specific information concernine the location of 
fertilized lands and the existing water quality of nearby streams. 

Degradation of area water quality from fertilizer nitrogen and phosphorus 
compounds, for project year No. 5 and all subsequent years would be slight 
(maximum increases of .064 ppm for nitrogen and .0007 ppm for phosphorus) 
due to high runoff water volumes and the relatively small percentage of 
total project area receiving fertilizer. Localized areas within Upper Bong 
County may experience temporary water quality degradation much greater 
than the projected increases outlined above. These areas would include 
stagnant or impounded waters during periods of decreased precipitation. 

b. Pesticides 

An integral part of the planned increase in rural agricultural produc
tivity of Upper Bong County Includes the selective use of insecticides, 
herbicides and fungicides. Insecticide and fungicide chemicals will be 
utilized for Increased cocoa and coffee production while herbicide and 
insecticide chemicals will be used for swami rice. 

50 



The route of pesticides into the environment is very complex and the
 
eventual effects and fate of a pesticide are determined by many factors, 
including; chemical and physical characteristics of the pesticide, type
 
and efficiency of application, soil characteristics, and climatic con
ditions. Pesticides enter the aquatic environment by direct application,
 
water runoff and soil erosion. All of the above pathways lead mainly
 
to surface water contamination while groundwater receives little impact
 
since pesticide molecules tend to attach to soil particles. Most pesti
cides have a low solubility to water and are transported in surface runoff
 
as films, emulsions or attached to particulate matter.
 

The major method by which pesticides enter the aquatic environment is in
 
association with suspended sediments (Lichtenstein et al, 1966). This
 
conclusion is supported by the fact that relatively larger concentrations
 
of pesticides are found in the bottom sediments of watercourses than
 
inthe overlying water. The concentration of pesticide pollution inwater
 
courses is therefore, largely related to soil erosion. The amount of 
pesticides which enters the aquatic food chain is dependent on many com
plex physiochemical properties of the soil, water and pesticide.
 

In order to determine the impact of pesticide application to area water 
quality, a worst-case approach must be used. This approach requires 
a series of assumptions to arrive at an estimate and the inclusion of 
a "safety factor" to allow for variations and to ensure a truly worst
case. The assumptions necessary are that; all pesticides applied will 
remain within the upper 3 inches of soil (USEPA, 1972), no other losses 
of pesticides will occur during application, application of the yearly 
quantity of pesticides and yearly erosion will take place at one point 
in time instead of throughout the year, and the pesticides entering the 
water will remain suspended and undegraded. Using the Universal Soil 
Loss Equation (USDA, 1961) itcan be calculated that as much as 0.1 
inch/year of soil might erode from each acre of land in the study area. 
Since the pesticide remains inthe upper 3 inches of soil, this means 
that about 3.3 percent of the pesticide would be removed through erosion. 
Since many factors influence erosion (such as the slope-length-steepness 
factor) and since a worst-case "safety fdctor" must be included, the amount 
removed by eorsion, in this case, has been assumed to be 10 percent. The 
maximum increase inarea pesticide content can be calculated using these
 
applications.
 

During the first year of project imiplementation approximately 300 kilo
grams of combined pesticides will be utilized. Assuning 10 percent of
 
this amount (30 kilograms) will enter area wat rs and become diluted by
 
the total projected annual runoff (3.25 x l091m), d maximum average

annual increase of .009 ug/l of pesticide in area waters is projected
and for project year No. 5 and subsequent years the maximum increase 
is .6 wg/l. These values are below detectable analytical limits.
 

Actually, the increase of pesticides inarea waters would probably be
 
undetectable during project implementation due to removal mechanisms not 
taken into account in the above calculations. Most pesticides are degraded 
within a period of weeks or mmxnths depending on biological and chemical 
conditions. Only a small group of organochlorine pesticides are stable 
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for periods of years in the environment and many of these pesticides are
 
either banned from use or production, or have strict limitations placed
 
on their usage. Also, degradation of these pesticides is much faster in
 
tropical climates. Thus, no adverse impact due to the limited oesticide
 
applications is projected.
 

The 	Environmental Impact Statement on the AID Pest Management Program
 
(USAID, 1977) thoroughly discusses AID's pest management policies and
 
strategies. AID's policies take into consideration important factors,
 
restrictions and field problems related to: pesticide selection and
 
procurement; pesticide transport, storage and distribution; pesticide
 
application; and postapplication activities and events.
 

AID recognizes that pesticides by themselves will provide only limited,
 
short-term solutions to less developed countries' crop protection, health
 
and other pest problems. If and where pesticides are provided by AID,
 
their selection will be determined, on a case-by-case basis, according
 
to the policies and guidelines as described in the AID Pest Management
 
Program (USAID, 1977). Inattempting to develop long-term solutions,
 
future AID programs will include support for:
 

1. 	Establishment and operation, or improvement of integrated pest
 
management systems.
 

2. 	Establishment and operation, or improvement of schemes for the
 
regulation of pesticide usage (encouraging adoption of internation
ally developed model liccasinq, approval and labeling schemes, and
 
of international pesticide residue tolerances).
 

3. 	Adoption of pesticide quality standards (such as the "FAO specifica
tions for plant protection products"), and establishment or improve
ment of facilities and procedures to monitor and enforce them.
 

4. Strengthening of national health and agricultural programs ("agro
medical approach"), with particular emphasis on training and tech
nical assistance.
 

5. 	Strengthening of less developed countries' capabilities to apply 
sound environmental planning and monitoring as an integral part of 
their crop production and public health systems and policies. 

6. 	Monitoring of the hum in and environmental health effects of pesti

cides.
 

7. 	Collection of efficacy and safety data on pesticides.
 

In Africa, pesticides may be approved for crop protection or for health 
programs. Pesticides presently anticipated to be used for crop protection 
programs include BHC, endolsulfan and trichlorfon. Those to be used in 
health programt are OlUT, Malathion and Abate. Where feasible, AID is 
committed to the use of urganophosphate or carbanate pesticides as opposed 
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tc the more stable, long-lasting chlorinated hydrocarbon pesticides. 
In tropical countries, all pesticides tend to degrade more quickly than 
in temperate climates. This fact makes the case-by-case approach used 
by AID, even more necessary. 

c. Sediment Load
 

Increased sediment load in area watercourses, due to project implementation,
 
is the direct result of increased erosion from project related activities.
 
The same factors which influence soil erosion potential also influence
 
suspended sediments inarea waters. The two primary factors are in
creased clearing of land for agricultural production and road construc
tion and usage activities. The amount of increased sediment load in major
 
area streams due to project activities will be less than the amount of eroded
 
soil because some suspended solids will settle out during transit to major
 
watercourses. Solids that remain suspended for an extended period of time
 
are generally 50 percent or less of the total amount of soil eroded. The
 
amount of increase in suspended sediments in area waters will be a function
 
of the percentage increase in cleared land necessitated by project imple
mentation. From previous data it has been calculated that an increase of
 
10 to 15 percent in cleared lands will result from the project activities.
 
It can therefore be assumed the iiaximum increase in suspended sediments 
in area waters will be of the same magnitude (10 to 15 percent). With 
proper mitigation procedures employed, this figure may well be reduced to 
5 percent or less. Total suspended solids measured in the St. John River 
were only 2.0 ppm, thus, this impct on water quality (increasing suspended 
solids by about 0.2 ppm) is projected to be insignificant. 

3. Water and Water Sfply 

a. Ground Water Wells 

The drilling of wells for rural conrunities is not within the scope of this
 
project, however, the Government of Liberia wishes to establish rural water 
supply as a component of its overall rural development programs. Through 
assistance from the federal Republic of Germany, investigations planning 
and feasibility studies were completed in six county towns for the supply 
of treated, piped water and bids have been invited from contractors for 
impl. nentinq three such programs,, one of hich will be at Gbarnga. Other 
well-drillinq prJgram, hawe been conducted in rural areas. 

The Project analerent Unit will appram ise the ,ituation In the project 
area regardi rj rural wat(,r SUpplie%, and encourage local Improvellents 
through well-, contruc ted on a 'ol f-help ba, it. In accumpl Ishing this, 
the VMIJ will vor . (.1 oely with the Project Advi-sory Convnilttee and local 
health authorit e,, and, where nec',sary,. oupply ifaterials and other assis
tance for wel 1 conttructLion. It the PMIU i% suc(.ef,,ful in increasing the 
number of wt'l ,, whi(h thei vi1lage,, ca1 uti I i/e, it will have a positive 
effect by inrea',inq the supply of water, which It$ not as contaminated 
as that currently obta inel from turface source,.rlhe well drilling pro
gram mut be conduct,,d in :onj)unctIon with a program to educate the vii
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lagers on the necessity to locate the wells inan area which would reduce
 
the probability of contamination. Project construction of farm to market
 
roads will facilitate access by drilling equipment.
 

Other than improvement programs no impact upon ground water isantici
pated through project implementation.
 

b. Irrigation Systems
 

Water from the major streams in the area isnot presently used for irri
gation because most farmland isnot near streams. Additionally, the
 
smaller streams frequently are dry during the rice growing season. Ex
perience with reclaimed swamp has led to the conclusion that it isusually
 
impossible to grow a second crop of rice because of lack of water during
 
January and February unless irrigation water isprovided.
 

The project will allow (on a pilot basis) a small number of farmers to
 
double crop rice after the construction of small weirs and catchment
 
basins to make stable and dependable irrigation possible. The Land
 
Development Unit will be required to assist intne development of each
 
swamp earmarked for possible double rice cropping during the first two
 
years. Development loan funds will be made available for the implemen
tation of irrigation structures. The construction of such catchment basins
 
and irrigation systems will be a part of the flood control program as dis
cussed in the following section.
 

c. Flood Control
 

Flood water control in the valleys of the project area isone of the key
 
factors for successful swamp cultivation. Experience indicates effec
tive water control ispossible using a low level, labor intensive tech
nology. Decisive factors for determining swamp development are catchment
 
topography and soils. After the first year of crop growing, during which
 
necessary data will be obtained by the Land Development Unit, flood con
trol structures will be constructed upstream from paddies. These measures
 
will consist of a central floodway channel and an upstream flood protec
tion dike to prevent uncontrolled catchment in the fields. Peripheral
 
distribution and secondary drainage to secure more controlled supply and
 
outlet of water will be developed. The result of construction of such
 
flood control structures will be to allow the farmers greater certainty
 
inrice production because excessive water will be kept from inundating 
the paddy. The amount of water which iscontained inthese catchment 
basins should have a negligible effect upon the major streams of the area 
because water will be contained during the rainy season. Itwill have a 
slight beneficial flood control impact downstream but because of the rela
tively small size of the flood control works, the impact will be small. 
A secondary effect isthat the water held inthese catchment basins could 
be utilized to irrigate swamps during the dry season, permitting double 
cropping of rice. Health impacts are discussed inthe appropriate health 
section. 
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4. Air Quality
 

a. Construction Related Pollutants
 

Most of the construction associated with the proposed projects will
 
relate to the clearing and cultivation of land and to the construction
 
of the farm to market roads. Dust produced during the clearing and
 
road construction operations will be annoying and have some short-term
 
effect on the surrounding area; hov.ever, no significant health hazards 
will be created. Pollution from the exhaust fumes of construction equip
ment will be short term and localized. These factors will cause a tem
porary increase in the levels of particulate matter and carbon monoxide
 
inthe atmosphere adjacent to the construction or clearing site.
 

b. Smoke
 

The present method for clearing land in the project area is by cutting 
and burning. During the dry season, this results ina smoky haze over
 
the study area and much of the country. High natural humidity and stag
nant air contribute to this effect. Because of few alternative methods
 
to dispose of the cleared vegetation, and because of the traditional
 
social and governmental acceptability of burning vegetation, it isexpected

that vegetation cleared from the proposed agricultural land will also be
 
burned. This will add additional pollutants and will cause increased
 
temporary discomfort to individuals in the area. The increased contri
bution of smoke due to the project will be proportional to the increased
 
agricultural land use (approximately 13 percent). 

c. Dust 

The primary road construction material in Liberia islaterite, a soil
 
principally composed of aluminum iron ore oxide. While it isan excel
lent road construction material, it isalso a pollutant during the dry
 
season. In tropical countries where laterite isused for road construction,
 
the residual red dust isvisible for considerable distances along the
 
sides of roads. The amount of dust created depends on traffic volume and
 
speed, road maintenance quality, climatic conditions, etc. The antici
pated increase in road mileaqe and traffic due to the project will increase
 
the amount of dust in the air during the dry season. The number of people
 
exposed to this pollution will be minimal, however, because of the sparsely

populated areas through which most of the new roads will be constructed.
 
Air pollution also will be minimized due to the heavy rainfall during most
 
of the year.
 

Air along road corridors will be polluted by the exhaust fumes from vehi
cles. The older passenger vehicles burn excessive oil, while most trucks 
and buses use low quality diesel fuel or kerosene, emitting clouds of 
of black dense smoke which linger in the humid air. Most of the travel 
by this type of vehicle already occurs on the major roads and the only
increase will be (ue t() that tra1ffic increfase (:aued t)y the proj ect. The 
farm to market roads will normally be utilized by farm type and small 
4-wheel drive vehicles. 
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B. ECOLOGICAL IMPACTS
 

1. Alteration of the Ecosystem
 

The Upper Bong County Rural Development Project contains a number of pro
grams which are potentially harmful to the environment. Many of the harm
ful impacts can be mitigated by careful planning and implementation of the
 
project. The potential impacts to various parts of the ecosystem are dis
cussed below. 
the ecosystem 

However, 
in:Leract, 

it 
and 

must 
dri 

be 
effect 

reeiembered 
to one 

that the different parts of 
part may also be felt by 

another. 

a. Swamp and Marsh
 

The project call for the clearing and improvement of about 2,050 hectares
 
(5,060 acres) of swamp in addition to those already in use. This addi
tional land represents an increase of 120 percent over the present 1,700
 
hecta'es (4,200 acres) but is only 3 percent of all swamp land and only
 
0.33 percent of the total land area. Consequently, any impact to swamps
 
must be considered minor in the context of the total project area although
 
the impacts on a particular swamp are quite severe.
 

Clearing and improving a swamp for rice production requires the cutting
 
of all trees and brush and the in situ burning of such vegetation. Dur
ing this process, adverse impacts w-ll result from the use of power saws 
(noise pollution arid petrochemical spills) and fromburning vegetation (smoke). 
The removal of vegAetation (e.g. trees s;uch as Alstonia boonei, Gilbertoden
dron splendium, Nauclea pobeyu'ni, RaIlia sp.; and-other plants such as the 
sedge Rhynchospora corymbosa, a(nd eddos Colocasia sp.) has a very severe 
impact. N-t-on-l1y- are th-e -plant!, themselve-s- dest-royed, but this disrupts 
the habitat used by various insects, birds, reptiles, amphibians and small 
mannals. In addition to outright destruction, the swamp ecosystem would
 
be adversely affected by the alterations in flow rate and mechanics caused
 
by clearing and other improvements. Ihe severity of these impacts (as
 
related to the total project area) is reduced because the amount of swamp
 
land distrubed in iny one spot is very small (only a few hectares), and
 
these areas of disturbance are scattered over the project area.
 

Growing swamp rice calls for the use of herbicides and insecticides. These
 
chemicals will causeadditional dania(le to the swamp and its effluent. The 

pesticides to be used are primnarily oryanophosphates and carbamates with 
some chlori nated hydroc,1rhons, The chlorina ted hydrocarbons are the most 
stable and present. the nost svvere, long-term impacts. However, careful 

consideration and use of pestici des can reduce the impact. considerably. 
Their 1ocal ized u.e in many -,,,ill areds spread over the total project area 
further decreasecl, the severity of total impact. As%um in(I that 10 percent 

of the total pves tic(ide, applied will en ter the area waters, the annual 
Increase in concentrations at the end of 5 years, (proiect len(Ith) will be 
much less thain .lppl)1 (part per mill ion). Ilhe a,rulnlptimO of 10 percent 
enter inq drea wd ter, il.extrem'ely g]enerou% ',in(v deqrmidation mechani sins 
(both physical and bin lo(iocal) will reduce the amount of res idual pesti
cides very rapidly. In addition, this filure I, to 1 Pest icides which 
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means that the concentration and impact of any given pesticide will be
 
much less since pesiticides affect various organisms differently. The
 
impact of pesticides used in the project will be not only undetectable
 
but probably insignificant.
 

b. Abandoned Fields, Fallow Land and Secondary Forest
 

The project calls for increasing the acreage of upland rice fields and
 
tree crops by about 5,750 hectares (14,200 acres). This land would be
 
taken from abandoned fields and secondary forests and represents an in
crease of 58 percent over the acreage (9,919 hectares) presently culti
vated inupland rice. This increase, however, represents only 1 percent

of presently uncultivated land (0.9 percent of the total project area).

Thus, impacts to this land, while severe, also must be viewed as minor
 
impacts to the total project area.
 

Clearing the land will require cutting all trees (e.g. Amphimas ptero
carpodles, tessmannii, Ceiba entandra, Uapaca uineensis, etc.)
 
as well as shrubs, bushes and other vegetation.After cuttng, the vege
tation is burned in situ. The cutting and burning will cause pollution

by smoke, noise and possibly petrochemical spills. These impacts will
 
be very short-term and will be concentrated ina small area. Consequently,
 
they must be considered minor impacts. Clearing the land will result in
 
complete destruction of habitat used by various invertebrates, birds,
 
amphibians, reptiles and small animals. This habitat will be lost, and
 
the organisms will be killed outright, or "igrate to nearby areas. This
 
impact, while locally severe, will be minor in the context of the total
 
project area.
 

Additional impacts to abandoned field and secondary forest will result
 
from the construction of 170 kilometers (105 miles) of new roads and the
 
rehabilitation of 130 kilometers (80 miles) of existing roads. Inaddi
tion, a maintenance system isplanned. Road construction will remove
 
less than 405 hectares (1,000 acres) of land from the ecosystem; this
 
represents less than 0.1 percent of the total project area. This impact

isminor.
 

The only major adverse impacts result from construction, rehabilitation,
 
n'iintenance and long-term use of the roads. Construction and rehabilitation
 
will require the use of some mechanized equipment which will cause noise
 
pollution, air pollution from exhausts and dust, and, potentially, pollu
tion from petrochemical spills. These impacts will be short-term, and
 
careful planning and supervision (luring construction can prevent the
 
majority of them. Maintenance and long-term use of the roads will cause
 
pollution from noise, exhaust fumes and dust. The road surface will be
 
principally laterite (aluminim iron ore oxide) which can cause signifi
cant amounts of red dust during dry periods. The impact of this dust,

while locally severe, isnot major since itoccurs principally indry

weather and is related to the amount of traffic. Thus, during most of
 
the yedr, dust would not be a problem and even indry periods, the in
creased traffic will not cause a truly severe dust problem.
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c. High Forest
 

Less than 8 percent of the project area could be considered as true 
forest land. Although originally covering much of the project area, 
high forest has been largely replaced by secondary forest, abandoned 
fields and fallow land. No aspect of the project would have an impact 
on any of the remaining high forest. 

d. Rivers and Streams
 

The major Impacts to rivers and streams result from fertilizer and pesti
cide runoff and from road construction. The project calls for fertili
zation and the use of pesticides in upland rice fields and tree crop areas.
 
Application of fertilizer would have its most ,-vere impact by increasing
 
the levels of nitrogen and phosphorus in the area waters due to runoff.
 
By ising projected application rates and assuming that 50 percent of the 
nitrogen ind I percent of tile ph(csphorus (bot, figures are well above the 
expected daiounts) would enter the area waters, the impact to water quality 
can be calculated. Under tJ;c.e conditions, the annual increase at the end 
of 5 years would be O.Ub4ppm for nitrogen and .00O7ppm for phosphorus. 
These figures indicate only a minor impact to the project area although
 
localized impacts may be far greater. However, since the assumptions about 
the amounts entering area waters are generous and since most farms are 
some distance from any stream or river, tile impacts from fertilizer runoff 
would be minimal. 

Conclusions concerning pollution by pesticides are similar. Assuming that 
10 percent of the total pesticides applied will enter the area waters, the 
annual increase in concentration it the end of 5 years is much less than 
O.lppm. This assumption does not truly reflect the degradation by physical 
and bioluglcal factors but represents the "worst possible" case. In addition, 
the figure is a composite for several pesticides, and since pesticides 
affect organisms differently, the actual impact of any given pesticide will 
be much less severe. 

Construction impacts arise primarily from physical disruption of the ,tream 
or river and from siltation. Additional impacts could result from bridges 
or culverts used to cross streams and would be most evident during peak 
flow periods. All of these Impacts can be kept to a minimum by proper 
construction methods and careful advanced planning. Construction during 
the dry season, when streams and rivers have minimum flow, would shuw the 
least impact from (i ;rupt ion and iltation. 

The Impact to any (liven !,trvri or river cannot be determi ned at this time. 
However, It is clear that brw au se of the relatively small amounts of chemi
cals applied, the lidely scattere( points of appllication, and the limited 
construction, the water quality of the rivers arid streams in the project area 
will not be significantly 'ilterted. In fact, except very close to the points 
of application, fertill.',ers and peticides will probably be virtually un
detectable in the river, and 1treavr,, the, impact on the biological convnu
nitles will be nonexistent except ver'y clole to tihe point of application. 
At these po int,,, '.n"r', nqni.., (r0iu'. t 1y imvart ,h t',) ray be killed or harmed. 
However, ciany strf-ims and sma11 river, InI the area are dry except during 
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~the rainy season and the biological communities must re-establish them
selves each year. Thus the overall imp~act on the water quality and 
biological community of the project area will be minimal. 

2. Impact Upon Significant Species
 
The project* as proposed, will have no foreseeable negative impact on any


Ssi n ficat speces. Two species 4on, the list., "Endangered.and Threatened-
a lants(US Department of Interior,
: Wi Y d ifs dfed Federal Register, Vol . 41,

*, : No. 208) have ranges which include the project area. These are the chim
panzee (Pan troglodytes) and the leopard (Panthera paru). Both species 
are basacaly asso---id with high forestsaegative impact to these 
species can be expected. No other significant species have ranges in the 
project area.
 

3. Vector Impacts 

a. Water borne
 

The swamp rice program will increase the habitat for the vectors of
 
schistosomiasis (snails). Inaddition, tending the swap paddles will
 
increase the frequency of contact between the vectors and hums. These
 
adverse effects are recognized and the project contains programs to deal
 
with them. The Schistosomiasis Surveillance Unit is responsible for moni
 
tortng Schistosomiasis in the area and control measures will be instituted
 
where necessary. These control programs may be chemcals environmental,
 
. netic or biological or may be a combination of these types (integrated).

ntegrated program have shown significant effects (from 75 to 90 percent

reduction of vectors) inIran, the Phillipines and Puerto RICo (schad and
 
Roseboom, 1976). Various control programs are discussed more thoroughly

below (see Chapter XI).
 

Chemical control measures such as the use of molluscicides would have a
 
severe negative Impart on aquatic organisms associated with the swamps.
The molluscicides my kill a variety of non-target organisms and signi,
ficantly affect the biological community. H o In view of the limited 
areas Of application and the necessity to control the vectors, these 
impacts, although locally severe, must be considered acceptable. Impacts
would be further mltigated by the implementation of regional health pro
gram under fomulation by AID/GOL. 

b. Insect
 

The two major diseases with insect vectors are malaria and filariasis. 
The vectors for both are mosquitoes, and the swamp rice program will 
Increase the available habitat for the aquatic larvae. Increasing vector 
populations and frequency of contact between humns and vectors are poten
tial impacts of the project.but:the use t i c i de s wilVectors1.causemay be controllednegati ve by insecticides,of Ins ec severe Impacts by affect
ing non-target organisms as well.- This impact, ille severe locallys mut

be viewed as acceptable. Additional regional control program areben
negotiated with GOL and other nations. 

The impacts from both mosquito and snail control measures are further 

- 59 



I essened-sinc A the-major sites w I I-be -- paddmes;pdThe Isw iesbiologica 
community will be temporary since paddles are dry for part of the year. 
Thus, an established, continuous community will not be disturbed.
 

C. Rodent
 

The vectors of Lhasa fever are various rodents. Increased rice produc
tion and especially rice storage, may serve to increase the rodent popu
lation. The most severe problem will exist near and invillages at 
storage sites. Partial control can be accomplished by careful methods
 
of harvesting and storage, while additional control can be achieved by
 
chemical means. Thus, ifvector populations are controlled, the project
 
should have little impact on the incidence of Lhasa fever, and the control 
methods should have no significant effect on the ecosystem.
 

C. CULTURAL IMPACTS 

1. Land Ownership 

*Approximately one-half of the cultivated portion of the project area is 
in private ownership; however, only one-fifth of the farmers are reported 
to have private title deeds. Presently, most of the land in private owner
ship consists of rubber plantations. Farmland is primarily utilized under 
tribal tenure procedures. Tribal land rights appear to provide sufficient 
security for the farmers with present agricultural methodologies. It is 
unlikely that this system will still suffice when farmers are required to 
make substantial capital improvements to develop the land and when yields 
and income from lands increase. The desire to obtain private title deeds on land has been Increasing in the project area during recent years. 
Farmers apparently feel that land will become more scarce in the future. 
Tribal members who are temporarily absent while working in other areas 
also appear to desire to consolidate traditional rights by obtaining 
private title deeds. Thus, itmay be expected that as the land is Im 
proved and the farmers obtain more income from their farms, land owner
ship will change from tribal rights to private ownership. Ifthis desire 
for private title deeds becomes apparent under project conditions, some 
necessary procedures would be requireJ within the framework of the project. 
Included would be such things as surveying, preparation of sketches and 
maps, facilitating procedures for acquisition of deeds, and preventing
 
transfer of land for speculative purposes.
 

2. Land U
 
Project implementation will increase the amount of land in the study area 
used for roads and farming. Most of the additionalland will be taken 
from secondary forest which presently coven 80 percent of the project area. 
The rest of the area is composed of swamps (12 percent) and high forest 
(8percent). The project would have absolutely no impact on high forest. 
At the end of Project Year b,about 7,600 hectares (18,800 acres) mor. than 
without the project will be cultivated (Table 28). Inaddition, now 
construction of farm to market roads will take about 400 hectares (1 000 
acres) of land primrily from secondary forest. The combined total (8,000 
hectares) is onJl m.4 percent of the total project area and since land is 
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an abundant resource in Upper Bong County this represents a minor impact.
 

The major effect of the project will be to increase the per farm acreage
 
of farms under 2 hectares (Table 28). The major impact will be on hold
ings of between 1.00 and 1.99 hectares which will increase from 4,250 to
 
11,037 farms. This will represent an increase of about 10,000 hectares
 
but the number of smaller farms will decrease, thus making the increase
 
in total aLreage cultivated only 7,600 hectares. Associated with the
 
increase in the number of farms between 1.00 and 1.99 hectares will be a 
change in crops grown. The project will cause an increase in the acre
age of swamp rice grown and will increase production of cash crops,
 
especially coffee and cocoa.
 

The long term impact of the project on land use is difficult to assess
 
due to uncertainties regarding local farmer acceptance of instituted
 
practices after 5-year project period. It is certain that after year
 
6 the 9,000 project farmholders will continue to clear additional acre
ages of upland rice each year; however, this use is included in pro
jecting the additional 7,642.3 hectares per year. If the project is
 
successful in encouraging the 10,000 farmholders not included in the
 
initial project to improve methodologies and increase yields, then more
 
project land will be converted to agricultural use each year. It does
 
not appear, however, that this conversion would be more than 8,097
 
hectares (20,000 acres) annually in addition to the projected 7,642.3
 
hectares.
 

3. Social Structure
 

a. Effect on Tribal Structure
 

Experience in Liberid has shown that it is advantageous to form coopera
tives along the tribal structure. The Town Chiefs and Clan Chiefs are
 
well trusted by the inhabitants of the project area and apparently have
 
skill in handlinq tribal matters. Since the project encompasses the
 
continuing utilization of tribal structure and traditional institutions.
 
there should be no significant effect on the tribal structure in general.
 
The project will make tribal members more aware of the institutions of
 
the Government of Liberia because of the necessary monitoring and eval
uation that must take place. However, any adverse reaction toward be
coming more dependent upon the (lovernment should be minimized by working 

a farmer training center and dormi

through the tribal structure. 

b. Changes In [d u cation 

Intrinsic to the project is /0 
weeks of co-op t,iff training, 

weeks of extension aide 
an(d 140 'e. 'f farmer 

training, 
training. 

23 
To 

acconplish these educatiora] goals, 

tory will be conr tru(: ted at CAE, Suakoko. I, addition to providing
 
necessary project traliinq, this educational proqram should provide the
 
impetus for perilpheral educa1tional program inq.
 

As previously dis us,,sed, the educational system in Liberia suffers from
 
a lack of relevance to the educational needs of the rural areas. In this
 
regard, the idea of conmunity schools has developed. The purpose of the
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community school program is to improve primary education in rural areas,
 
provide more relevant education to rural children and prepare them for
 
a life in rural society. In view of the special objectives of this pro
gram, the tipper Boni County Rural Development Project is extremely well 
suited to foster this type of program. The project will create conditions 
under which farers need the knowledge and skills that will be taught in 
the new schools. According to information received from the Ministry of 
Education during the previcus studies, the Upper Bong area will eventually 
obtain 4 to 6 additional comnunity schools under existing plans. While 
school constrJction funding is not part of this rural development project,
 
the increased technology, iicreased business activities, required credit
 
program, etc., will necessitate an increased educational attainment for
 
those individuals who become involved in the program. Increased financial
 
rewards will be obvious, and regional economic stimulation '.ill justify
 
GOL education investment. Therefore, a major change in edu:ation will 
occur from the requirement of personnel with specialized knowledge ill 
the area who could assist in project operations and managemeit. This 
will result in the realization by the inhabitants that additional edu
cation isdesirable. A demand for more and better educational facilities 
will probably result. 

4. Economic and Institutional Structures 

a. Imployment Opportun;ties 

It Is estimated that the project will provide at least 800,000 man days of 
job opportunity, primarily for road construction and swamp reclamation. 
There will be a demand for 120 permanent hired laborers per year for 
road construction, or I,3,0O,,tin days for the five year project invest
ment period. Swamp reclamation activities are expected to create an 
additional seasonal labor demand of over 650,000 nan days. To assure 
that labor requirements will be reached, the project will pay S.30 per
 
day, or S.50 per day more than the present wage for rubber tappers on 
local plantations ( US Agency for International Developmient, 1976). These 
employ'ent opportunities will generate cash earnings which may be utilized 
for productive investment in the modern agricultural practices which would 
be introduced. by working the maximum of 20 days in project financed 
emnployment, a farmer could earn enough cash to finance improved crop tech
noloilies. Thus, the construction will provide local inhabitants with a 
means of obtaining the necessary funds to partially finance the improved 
technolog.y envisioned by the project. In addition, it will teach some 
peripheral skills in road building and reclamation projects, permitting an 
increase itwaile-earninq capabil ities by participants. 

Because of the complexities In such a developinent project, successful fill
plementation requires a project staff with high levels of mainagerial effi
ciency, technical comppetence. innovation ,nd ( olmitiiw.,t to the mall 
fa rmer s. Reali,Ii.ally viewing the situation, it appara,' that a number 
of senior key posit ions will have to be filled througlh internationn1 recruit
ment . This would include the project Ifanaqf'r, managers of finance, aqricul
tura1 services training, and cooperative/cre(tit service, div i sions, a swamp 
development offi(er and land use planninq officer. Thus, many of the 
senior project staff members may not be Liberians unless qualifIeJ liberian 
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personnel could be found and induced to work on the project. Many em
ployment opportunities for Liberians will exist in the field services
 
staffs. A Senior Extension Officer will be in charge of the extension
 
service and directly responsible to the Chief Agricultural Officer. He
 
will direct a field force of three to four Field Supervisors and approxi
mately 120 Extension Aides. Some Aides are presently working in the area
 
(approximately 30) and should be taken into the project. The general edu
cation level of these Aides is low, but a comprehensive training program
 
would improve their technical skills. Thus the program will provide train
ing to a number of graduates from the Booker T. Washington Institute and
 
from other areas which would supply Field Extension Aides. Additionally,
 
individuals to work with the Cooperatives must be recruited and trained,
 
including bookkeepers, managers, office staff, etc. This may put a severe
 
stress on the number of trained personnel presently available in the
 
country and those being trained. However, the fact that such positions
 
exist will prove to be an incentive to individuals to participate in edu
cational and/or vocational training programs.
 

An analysis of the potential labor force indicates that the only labor
 
constraint on farms will occur in the initial phases of the proposed swamp 
development. The force required for the construction of water control 
devices and initial land leveling will exceed local farm labor capacity; 
however, hired labor will be obtained to fill this need. After the initial 
phase, the annual cultivation work will be carried out by family labor in
 
the traditional manner, and no stress impact is anticipated although an
 
inc-ease in effort per farmu family over existing conditions will be required.
 

The project will obviously result in a number of induced jobs, i.e. jobs 
created as a result of the project but not directly related to it. Such 
jobs include those related to the transportation and handling of inputs and 
the transportation and processing of the harvested crops. As the income 
of the families increase, they will purchase more goods, resulting in increased 
conunerce. The new technology will result in a demand for more education and 
training. Eventually, as a result of the educational program, more health 
and sanitary facilities will be required. Thus, the initial develoment 
project would ultimately lead to an improved standard of living, with the 
concomitant requirement for individuals to provide the necessary goods and 
services. 

b. Farm Fami ly I ncome 

The present average annual income of farm families in the project area is 
less than $300 (US Agency for International Development, 1976). This is 
expected to increase by 14(0 percent (to $720) within 13 years after project 
implementation. This income will provide more than just subsistence, and 
should significantly improve the standard of livin.j.
 

c. Revolving Credit iun(I 

At present, there is no formal system capable of supplying credit in 
sufficient quantity to small-scale farmers in the project area. Present
 
borrowing occurs through family or other traditional structures. Loans
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are generally small, bear no fixed interest rate and are used mostly for
 
non-agricultural purposes. This present credit supply will require sup
plementation by an organized system administered as a long-term, permanent
 
operation, since credit is essential for the major improvements of the
 
project. A Revolving Credit Fund will be established during initial stages,
 
with the PMU having the responsibility of allocating credit. This will
 
later be processed through the cooperatives. While the idea of loans and
 
credit is not entirely new to the farmers, the formalized procedure pro
posed by the project is different. Farmers must understand and be willing
 
to accept group responsibilities for credit repayment as well as the reason
 
for credit and its long-term implications. The farmer must agree to more
 

controls over what and how he produces, where he sells his produce, and
 
must accept the responsibility for credit obligations of other primary
 
group members if they default on loans. Thus, the major impacts from the
 
credit plan will be to provide the farmer an opportunity to increase his
 

income arid improve his farm, but at the cost of losing some of this inde

pendence to produce, buy and sell what and where he pleases. The latter
 
is not as great an impact as it might initially appear. Because most farm

ing is now subsistence oriented, the crops grown are essentially dictated
 
by food requirements. Presently, any surplus cash crop is relatively small
 

and sold locally, so the farmer, ineffect, has little choice of where to
 
sell.
 

d. Cooperatives
 

Six cooperatives are proposed, based on traditional lineages; i.e., the
 
six clans. The idea is not new to the area, as unofficial temporary
 
cooperatives (Kju's) have functioned for a number of years. Additionally,
 
small cooperatives have been formed within some of the clans. Thus, there 

will be little sociological impact from the formation of such units. The
 

major impacts will result from the benefits gained through the operation 
of these organizations. The type envisiored is the multipurpose service 

cooperative which eventually, will assume 'tie responsibility for granting
 

credit, supplying inputs and marketing produce. This will provide an
 
opportunity for volume buying and selling, resulting in larger profits. 

The co-ops can ,also purchase equipment which could be utilized by the 
is beyond the financial capability of individuals; i.e.,members, and which 

tractors, processing equipment, loading equipxiient, trucks, etc. Co-ops can 

sponsor traininq prog*rams, demonstration plots,etc., to provide new ideas 
and technologly. In ,ove ,ireas of Liberia, the Liberian Produce Marketing 
Corporation Ia, apl olii ted cooperatives as their buying agents, and the 
Societies have carried corlliderable revenue in the form of cornnisslons. 
The net impac t of pro(Iram related cooperatives, therefore, would be eco
nomic and soci al ;nhanu'n ofert it,members. 

Vacil e5. Chan9c;,v in Pub lic tII"1anld Serv.ces 

a. Development of Central A(rIcultural ILxperimnent Station (CAES) 

The CALS, the main re ;var(:h c'ter for t he lini, try of A;iriculture in
 

at, Suakoko In the (erliter of thtlproject area.
the country, is localed 
Involved In rice research. An
1950".,,, facilltySince the vthe ha,, been 
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analysis of present CAES operations indicates that it is poorly staffed,
 
has limited physical facilities, is inadequately financed, and lacks the
 
administrative and financial power to organize effective research (US
 
Agency for International Development, 1976). This project will provide
 
finances for some of Liberia's immediate research needs; specifically
 
continuity of the rice research efforts started under an earlier IBRD
 
loan, initiating research activities in the field of cocoa and coffee,
 
and overall improvement of the physical ficilities at CAES, particularly
 
laboratory facilities for the agronomy arJ soils section. Inaddition,
 
funds will be provided for two consultant man-months for an in-depth
 
analysis of the present status of research and the development of re
quired organizational changes and research priorities. This effort will
 
have a positive impact on the whole of Liberia's agricultural program.
 
Improved crops and greater yields should result as improved varieties of
 
rice, cocoa and coffee are tested and proven. Types and amounts of fer
tilizer, herbicides and pesticides will be tested and recommended. Soils
 
analysis will be performed to determine soil deficiencies. The impacts of
 
a properly funded and administered research program will be extremely
 
beneficial. Facilities at CAES will be used for training programs required
 
by this project. Inthis regard, a farmer training center and a 15-bed
 
capacity dormitory will be constructed.
 

b. Other
 

Changes will also occur in the areas of education, health and water supply,
 
the impacts of which are discussed in other sections. The Community Schools
 
which will be constructed by the Government of Liberia (GOL) will make
 
education more relevant to the farmers. A schistosomiasis laboratory will
 
be established and the incidence of that disease monitored to develop data
 
for control recommendations. Although not funded by this program, the
 
GOL isexpected to construct or assist in the construction of 300 wells
 
during the project life, improving the water supply to the villages.
 

D. TRANSPORTATION CHANGES
 

1. Hiqhwa Ipn ovements
 

For a rural development project of this type and magnitude to be success
ful, an adequate transportation network must be available. The only
 
applicable means of transportation in the study area is the highway net
work, consisting of primary and secondary highways and farm to market
 
roads. Improvements to primary and secondary highways are not an intrinsic
 
portion of this project, however, they are important to the success of
 
this project. A study of the exicting primary and secondary highways indi
cates that they are poorly maintained, often do not meet present. standards 
for such highways, are poorly drained, and the structural integrity of 
many timberbridqes and culverts is poor. This project will have a definite 
impact on such roads. Primary and secondary roads are fed by the farm to
 
market roads, and the products and inputs for the rural development project
 
must travel over the regional highway network. Ifexisting highways are
 
not properly maintained, Itwill have the effect of reducing project bene
fits. The Government of Liberia has received a highway loan from the
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International Bank for Reconstruction and Development, and it is planned
 
that under the programs developed from these loans reconditioning and
 
regular maintenance of primary and secondary roads in the study area will
 
occur. Therefore, it is expected that all such roads will be brought up
 
to standards during the early stages of the project. Trdffic resulting
 
from the operation of the project components will result in increased
 
use of primary and secondary roads, and will probably increase maintenance
 
requirements. However, the revenue generated from the rural development
 
project should be adequate to more than compensate for the cost of addi
tional requirements.
 

2. Farm to Market Road Construction
 

The farm to market roads which will be constructed as part of the pro
gram (approximately 160 to 170 kilometers) will have a number of impacts
 
on the Upper Bong County area. It is expected that population centers
 
will develop near the farm to market roads (and/or the primary and secon
dary roads). Most new farms, particularly those involved in the redevel
opment project, will probably locate as close to the new roads as possible.
 
As part of the project consists of maintenance of these farm to market
 
roads, it can be anticipated that the inhabitants of the area will give
 
more consideration to improved means of transportation, particularly as
 
their income increases. This could be anything from bicycles to trucks.
 
New farm to market roads will provide access for a variety of services,
 
including health care and monitoring to villages previously unreachable.
 
There will be no requirement to relocate people within the corridors of the
 
new highway cunstruction. Acquisition of right-of-way is provided for under
 
Liberian ldw and compensation ;s based on fair land values.
 

3. Effects of. Improved Ac-ces.i billty
 

a. Collinerce 

As the transportation network within the project area is improved, it will
 
be possible for more diverse products to be transported throughout the
 
area. Additionally, the increase In income to farmers will provide them
 
with funds to purchase additional goods. As a natural consequence, It can
 
be expected that additicnal coiiinercial establishments will locate in the 
project area, particularly in th. larger towns. Therefore, comerce 
should increase, part icularly in qoods and products which would be utilized 
by rural faruimi l U(nWnunitiei ,. 

b. A(Ir rilt tire 

The imprtved triin;,or tat ion network will make it po-,s Ible for more rapid 
transportati on of a('rituilturai inputs and product, . Because of the cooper
ative movement, it may Ibe possIble for che farmers to jointly purchase 
various type,, of machi nery hat ouI1 be translported betwe'en farms or vi l
la.)e; via the' road'. It will facili tate the v .. It, of tchn 1a1experts 
to Inpe(t (.rol, d therl-hy ,iinlimi e the. l1 ,! (IluJto di,,.iau' or other 
probi1 el I Iar ner , not involv rd In the developmen t project will have bettor 
acces ibility to view thep farw, of those individual!, who are involved in 
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the project and thus be made aware of the techniques and technology being
 

utilized. The overall impact to agriculture should be very beneficial.
 

c. Living Conditions
 

The living conditions of the farmers should be improved both directly
 
and indirectly as a result of the improved and expanded transportation
 
network. Itwill be easier for representatives of various social agencies
 
to visit the villages and the farms and to teach the villagers health sani
tation, cool,.ng, cleanliness, etc. (See also, Section e. Health Care).
 
Additionally, the farm to market roads will provide well drilling equipment
 
with adequate access to rural areas and the water supply of the villagers
 
should be immeasurably improved. Indirectly, the improved transportation
 
network will assist inproviding higher incomes to the farmers, permitting
 
them to purchase or invest invarious items or services to improve their
 
living conditions.
 

d. Education
 

It is important that the farmers in the area become trained in the proper
 
methods of fertilizing, seeding, cultivating and harvesting the crops to
 
produce the maximum yields. The road network will provide a more rapid and
 
convenient means for the farmers to receive training, either from extension
 
courses or by traveling to training centers. The roads will also provide a
 
better method of transportation for students enrolled in either the tradi
tional schools or the new community school program.
 

e. Health Care
 

One of the major problems of making health care available has been lack
 
of accessibility to and from the villages. The improved transportation
 
network will make iteasier for inhabitants of the area to travel to
 
health care centers and will also make iteasier for health care special
ists to visit the various villages and farms. Inconjunction with the
 
improved living conditions and education, a greater awareness of the need
 
for and availability of health care should result. This greater awareness
 
inconjunction with the improved transportation network should lead to
 
better health conditions in the project area. The improve, transportation
 
network will also make Itpossible for the Schistosomas! Surveillance
 
Unit to cover a qreater area in a given period of time. When it is con
sidered that the only present access to areas that will be serviced by
 
new farm to market roads is trails, the great beneficial impact to all
 
health facets becones readily evident.
 

f. Employment and Income
 

Improved transportation will not only make itpossible for the farmers to
 
transport significant Inputs and produce, thus increasing their income, but
 
will also make Iteasier for inhabitants of the area to travel to various
 
locations to seek employment at locations other than their homes. For 
example, during the construction phase. inhabitants could travel greater 
distances to work, Additionally, many of the Inhabitants of the area 
work on rubber plantations. Construction of the highway network will 
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reduce the time required for them to travel to these plantations or
 
allow them to travel greater distances in a given amount of time than
 
at present. Thus, the improved network will increase employment income
 
not only to the farmers employed on their own farms, but to various
 
other individuals who travel to or from their place of residence to
 
work in other areas.
 

E. AGRICULTURAL CHANGES
 

1. Effect of New Technology
 

A number of new strategies will be employed under the project, aimed at
 
improved utilization of available land and labor, resulting in improved
 
agricultural production. By increasing average farm sizes, increasing
 
the relative averages of the more highly productive crops, and the wider
 
adaptation of modern practices and material inputs it is anticipated that
 
such goals can be achieved.
 

The use of power farm equipment is very expensive and is cost effective
 
only when labor is a major constraint. This expense, coupled with the
 
necessity for thoroug, cledring operations before akcninery cal be used, 
dictates a cost which cannot normally be recovered given the relatively 
short time that a piece of land is in use under the traditional shifting
 
cultivation system. Machinery suggested for use In the project area
 
therefore Include only two-wheeled tractors (powertillers) and motor
driven rice threshers.
 

Environmental probleiis associated with the use of this equipment includes 
slight increases in air pollution due to emissions and Increased danger 
of erosion which could cause soil loss as well as raising turbidity levels 
in associated waterways. 

areasThe use of powertillers is feasible for the cultivation of larger swamp 
because cultivation Is not shifted in these areas and preparatory clearing
 
costs must only be incurred once. The use of powertillers becomes more
 
practical as the size of the cultivated swamp Increases. Studies indicate 
that the use of powertiller , is not feasible for the production of a 0.2 
hectare ,wamp, howvr; farmers producing larqer areas may be able to 
increase their Incomes by usinq powertillers. 

The other major" (capita1 inv,'stienf in equipment beInrj considered by the 
project is for ltfrdr I vein rit , tahreshers. Indications are that the purchase 
of 30 mobill nits. would 'JIniticantly reduce the major labor constriction 
now experien(,od ,at harvw,,t tilne 

,
Other equi pnment necess'ary for project ,u(ce ,' inc lude hand carried pesticide 
and fertill ier ,pp i(ator,,, portable wetedin(l, mu lcnhinq and pruning tools, 
and i variety of tirketIinq tool%' Such 4 sale and tra ilmportation equipment. 

The use of 1,est-Ic Ides I s netes,sary for t0he prOdu tAo1) Of hlin yield crops, 
Envirorvnental damaile cused by pesticide usa(le, especl~illy if incorrectly 
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applied, include: water pollution, vegetation destruction, and low level
 
poisoning of aquatic organisms, wildlife and man. An analysis of pesti
cides on water quality indicates that applications will be sufficiently
 
small to preclude any adverse impact to the aquatic ecosystem. To pre
vent negative effects to humans and wildlife, the pesticide will not be
 
applied by farmers but by project aides trained in its use.
 

The use of improved seeds is an important component of any agricultural
 
development project designed to improve yields. The Central Agricultural
 
Experiment Station (CAES) at Suakoko has been responsible for production
 
of improved seeds and supports an annual production of about 15 tons of
 
foundation seed. However, the development project will probably obtain
 
seed from Upper Lofa Rural Development Project inwhich a seed multipli
cation scheme has been incorporated, including a small processing tonit
 
for drying, cleaning, grading and dressing.
 

Table 30 gives the rice seed requirements for the project. Gissi 27 seed
 
will be used for swamp rice in the first four years of the project in
 
newly developed swamps to alleviate problems of temporary iron toxicity
 
prevalent in this type swamp. The higher yielding variety IR5 will be
 
used in subsequent years and in previously developed swamps. LAC 23 will
 
be reconmended for use on all upland rice fields. Seeds for annual crops
 
other than rice will be obtained from CAES when available or from interna
tional sources. Seedlings for tree crops such as coffee and cocoa will
 
continue to he supplied by LPMC. Seeds will be selected for use in this
 
project in the basis of high yield, environmental tolerance, and disease
 
and pest resistance. The major anticipated effect of the better seeds is
 
significantly improved yields.
 

Agricultural research isneeded as a supplenent to existing knowledge of
 
farminq methodologies to satisfy the goal of increased agricultural pro
duction in Upper Bonq County. The Central Agricultural Experiment Station 
at Suakoko will operate an adaptive research program designed to test new 
seed varieties and agricultural practices. The following project research 
objectives, taken from the Ministry of Agriculture Project Feasibility 
Study were designed to impact positively, the agriculture production in 
the study area. 

Annual Crops 

- rice vdrietal improvement throuqh the introduction and testing of 
new sto(k. Particular vuphasis on high yield potential and disease 
resistance (last); 

- economic ways to maintain and improve soil fertility, particularly 
substitution of artificial fertilizers by manure; 

- devrinp-'1(,rit of sultabll' rop rotation-i with uplanid ind swamp rice; 

- feasibl , means of mec hini d inq developmnent. arnd t,4 tJrer(trt operations 
of swattp rice cultivation; the orjanitionim of fiichinery services; 

69
 



I -
1 

C
) 

0-0-
0m

 

. 
m

 

c 0 
0 

c
o
 

I I 

00 

* 
0

N
 * 

0 0Y
 

q
 

0; 

* 
I 

C
L

 
P

-
r 

0
0
0
 

0 II,: 

a 

N
 

N
 

2 
2 

.00 



- improvement of grain storage facilities adaptable to peasant farm
 
condi tions;
 

- simple ways to identify suitable soils for tree crop plantations, 
which can easily be managed by the extension personnel; 

Tree Crops
 

- varietal improvement of tree crops, establishment of seed and bud
wood gardens and importation and 'esting of foreign types and
 
varieties;
 

- suitable practices of tree crop cultivation, such as land prepa
ration, pruning, shade management and fertilization; 

- identification of pests and diseases affecting tree crops, and
 
development of economic methods of control, adaptable to peasant
 
farm conditions; 

- suitable methods of collecting and processing tree crop products.
 

In addition to the above mentioned research objectives, CAES is studying
 
economic methods of fish production which can be used by peasant farmers to
 
improve their protein supply.
 

The success of CAES inmeetinq these objectives could lead to significant
 
improvements in production in the agricultural sector with a number of
 
beneficial secondary impacts relative to improved living conditions.
 

Increased use of irri(;ation in swcimp rice productirn is ei,visioned as one 
of the more important ways of increasing rice production in the project area.
 
Swamp reclamation on a small scale basis is reconnended for the project
 
because of the simple techniques involved. The main problem associated with
 
the small scale development is that logistic problems are created by the
 
spatial distribution of reclaimable swamps.
 

The methodology Involved inswamp reclamation includes flood control measures,
 
irrigation facilities to secure a controllable supply of water, drainage faci
lities to evacuate excess water, removal of the existing vegetation, and 
levellinq and bunding of farm plots. It is imperative that clearing opera
tions be kept to a minimum in the stamp drainage area to assure a more 
reliable source of hi(qh quality Irrigation water. 

The first project year will be primarily devoted to hydrological and topo
graphical surveys to deterline the reclaimabi'Ity of swamp. Actual develop
mental construction will not begin until the o.cond year, inmost cases. The 
following schedule gives projected rates of swamp reclamation following pro
ject Implementation. 
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___ 

Project Years
 
Work Item
 

1 2 3 4 5 6 

-___on,t-e-seiecti 
survey design * * 
construction sypervision (hectares) 

1st development year 
areas, 162 445 607 810
 

2nd development year 
areas, 162 445 607 810 

3rd development year 
areas, 162 445 607 810
 

Reclaimed swamps 
fully developed, 162 607 1,215 2,050
 

Approximately 304 hectares (750 acres) of this land will be developed as
 
pilot schemes for double croppinq. 

No water from la rqe streams is now ieinq used for irrigation. Project 
development plans also call for retenti(on of i rri(idtion water fror; catch
ment of locali:ed swamp drainage basins. The water re.quirements for this 
development are quite hitqh. 

The irrigation requirorents for rairny season rice are rlinially hi(Ih (about 
2.60 l/sec-hectare ) to saturate the ground but rapidly fall to only about 
0.50 1/sec-hectare durin 'irowth and ripeviing. These figures take into 
account the normal rainfall durini the months of May to November. Toward 
the end of the rainy season requirements for irrigation durinq ripening 
are much h i gher (0.80 1/sec-hectare) thaIn earlier in the season (0.23 I/sec
h'c tare). Rice ,Irtfm during the dry season will require ,Itjnificantly more 
irri(lation duri l i the sa turation period a,, Well as the growinl( and ripening 
periods. 

iPm Witt poped project,, destruction 
of ?,024 lectare', (",000 acres,) of na tural .,wamp, (Some of which is already 
under product ion u'. irrl tradi t ional techniques,), interrupt ion of the normal 
runoff req ire and pdsihie deter)ioraition of water quality in irriqat ion 
water mnpoumdvwnt * , e.,)ecially i f o(n.lerilal fertl ill:v i0. u'ed ilf tile 
watershed. Addititonal ralilfIcatlonns will be found ill tIhe( e olmlical and 
hea Ith sec t i on,. 

Impa(c t S dO( wed i irr i qat ion miclude 
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2. Crop Production and Yields
 

The basic aim of the Upper Bong County Agricultural Development Project
 
isto increase total agriculturalproduction as well as yields. The main
 
target for production ncreases I rice. B the end of year five, the
 
area..-plante n,.upland r tce-has-been chedwledohave.tnc mset. by- -5*750_ 
hectares (14,000 acres), and yield is projected to increase from 1.0 ton/ha 
to 1.8 tons/ha, Total upland rice production associated with the project 
should approximate 8,225 tons in the fifth project year. These higher 
yields are anticipated as a result of the use of fertilizers, improved 
seeds and improved pest control technology. A total of 2,050 hectares 
(5,063 acres) will be developed by project year five for the production 
of swamp rice. Swamp rice yields are projected to Increase from 1.4 tons/ha 
to 30 tons/ha for a total production of 5,950 HT Inproject year five. 
This production would be achieved by use of water control structures,. im
proved seeds, fertilizer and chemical wod control. 

Increases in per capita income are best achieved by increased production 
of cash crops, particularly coffee and cocoa. A total of 1,498 hectares 
(3,700 acres) of coffee plantation would be developed by the project. A 
density of 1,124 coffee trees/hectare would be used durlng the project. 
The use of superior seedlings, fertilizer, insecticide an wee control 
would increase yield from 0.38 ton/hectare in year four to 1.00 ton/ 
hectare in year six when plantations are fully productive. A total of 
over 1,498 metric tons of coffee will be produced in year six as a direct 
result of project development. 

Incom 
area. Almost 3,036 hectares (7,499 acres) of cocoa plantation would be 
developed by the project. Yields are expected to increase from 0.25 

The production of cocoa isalso used to stimulate in the project 

ton/hectare In year five to 0.80 ton/hectare in year eight when plan. 
tations are fully productive. Total project associatedcocoa prdution 
Is estimated at ,429 metric tons of dry beans. A systm of fetion 
of wet beans would be promoted by the project which would significantly 
Increase the quality of the product. LPIIC is expected to introduce a 
system of grading and differential payment to compensato for this imroved 
product. 

Project participants who grow upland rice will be advised to continue 
the practice of growing cassava after a plot has been'abandoned for rice 
production. This practice will insure a food source should the rice crop 
fail as well as providing an Income to the farmer, No methodological 
improvements are recomended for cassava production because there Is little 
marketing prospect for additional cassava production. 

When Insufficient soil moisture prevents the production of a second swap 
rice crop, project recomendations call for the production of minor dry 
season crops In swmp areas. These dry season crops could supply a good 
source of income tolthe farmer as well as a secondary food supply. Table 31 
provides a list of recommended crops and relative -ntles to be planted 
on .2 hectare (one acre). This list is not ,xhausive and could Include 
many additional vegetable crops as personal preference and marketing condi
tions change. 
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TABLE 6. DRY SEASON CROPS A:D ANTICIPATED YIELDS
 

Crop 


Maize 


Peanuts 


Sweet Potatoes 


Cow Peas 


Soya Peas 


Okra 


Green Pepper 


Watermelons 


Surface Planted Yield 
(hectares) (metric toos) 

0.101 0.18 

0.069 0.09 

0.032 0.22 

0.069 0.09 

0.069 0.10 

0.032 0.07 

0.016 0.18 

0.016 0.15 
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To illustrate the benefit which the improved yields will have on farm
 
productivity, Table 32 shows annual potential rice harvests if the pro
ject land was famed with and without proposed improved seed, fertilizer,
 
etc. By project year five and for subsequent years, the project increases
 
total productivity 	by 68 percent, from 22,280MT to 37,447MT.
 

Inan effort to aggregate some of the data and further assist project
 

appraisal, five hypothetical farm mouels have been proposed as follows:
 

FARM MODELS AND CROPPING PATTERNS
 

Model I I Hectare Improved Upland Rice
 
.5Hectare Coffee
 

Model 2 1 Hectare Improved Upland Rice
 
.5Hectare Cocoa
 

Model 3 1 Hectare Advanced "Swamp" Rice
 
.5Hectare Coffee
 

Model 4 1 Hectare Advanced "Swamp" Rice
 
.5Hectare Cocoa
 

Model 5 	 .5 Hectare Improved Upland Rice 
.5 Hectare Advanced "Swamp" Rice 
.5Hectare Coffee 

These models have been built, not so much to approximate actual farmer 
behavior, but rather to hiqhlight the various requirements (such as labor) 
and benefits (suLh us crop yield and return on effort) which the project 
will provide. Table 33 shows the productivity fok each mo~del assuiving
both yield improvement from the project and yields based on the existing 
traditional practices. 

It hould be stressed that the preceedinq production estimates are riot for 
the entire project area but instead only for those farmers who are actual 
project participants. The tar(let number of participatinq farmers is 9,000 
or 411 percent of the farm families Ii the irea. In addition to the identi
fied production increases, it i% very likely that some production increase 
would also Le reali:ed amonq non-participat n farmers. Dihese increases 
would be attributable to the observation and imitation of project methodo
logies and thi- avalabillity for purchaie of surplu a]ricultural inputs. 

3. Effect on klblhr/Ylild Ratio 

It is anticipated that the application of the improved technology being 
Introduced under thls pro ject would result In major beneficial improve
ments In incotne per hectare and per unit of labor as follows: 
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TABLE 8. YIELD OF FARM MODELS ASSUMING ULTIMATE CROP YIELDa
 

Lxample Without Project With Project 
(Metric tons) 

Model 1 
1 ha Inproved Upland Riceb 1.00 1.30 

.5ha CoffeeC 0.16 0.50 

Model 2 

1 ha Inproged Upland Riceb 
.5ha Cocoa 

1.00 
0.16 

1.30 
0.40 

Model 3 

1 ha (Irrigated) Advanced 
Swamp Rice' 

.5ha CocoaC 
1.40 
0.16 

5.25 
0.50 

Model 4 

1 ha (Irrigated) Advanced 
SwampdRicew.6he Cocoa 1.400.16 5.260.40 

Model 5 

.5ha mproved Uland Riceb 0.50 0.65 

.5he (Irrigated) Advanced 
SwaP Rice 0.70 2.63 

.5ha CoffeeC 0.16 0.50 

a 	 Yields are expressed as actual metric tons produced per farm not as per 
hectare quantity.

b 	 Upland rice yields are calculated on the basis of 1.00 MT/ha without 
the project and 1.30 WT/ha with the project. 

c 	 Coffee yields are calculated on the basis of 0.32 MT/ha wi hout the 
project and 100 KN/ha ix years after the project begins (time for 
ful mAturfity)a

d Cocoa yields are calculated on the basis of 0,32 MT/ha without the 
pro act and:0.80 MT/ha eight years after the project begins (time for 

a 	 SWap rice yields are calculated on the basis of 1.40 HT/ha without the 
project and 3.00 MT/ha with the project assuming an average of 1.76 
crops/year. 
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Traditional Project Increment 

$/ha $/manday $/ha $/manday $/ha $/manday 

Cocoa 153 4.1 468 4.8 315 .7
 

Coffee 191 3.8 855 4.2 664 .4
 

Rainfed & Swamp 350 1.5 546 2.1 196 .6
 

-Irrigated Swamp - - 724 1.9 -

Improved Upland 235 1.7 298 2.1 63 .4
 

Advanced Upland 235 1.7 386 1.9 151 .2
 

In a rural society where the average wage isabout $0.80 per day, the 
incremental increase in income per labor of up to $0.70 per day ismost 
signif icant. 

Another means to evaluate the improvement to labor/yield ratios is to 
analyze the net return for an average farm holding. The same five models 
for 1.5 hectare farms described in the previous section were utilized 
in this analysis. Table 34 shows that the net receiptsat a point in time 
when the cash crop productivity has stabilized. range from $761 to $1,113 
per year. This is in contrast to present average farm holding incomes 
of about $300 per year-. 

4. Impact of C.ooperatilve DOev..oj~,ent 

The services which the tribal-oriented aqricultural cooperatives would 
provide to the small farmers have been described previously. The two 
services of the ,qreatest potential benefit to the small farm holder are 
financial assistance and rvirketinj capabilities. At present, no formal 
source for loans is available, and repayment of a loan, if obtained, may 
require a dti.prop Iorca te per(.entacjfe of the fan, er'S anr ual crop. Market-
Ing is often dorae throu(h m:iddl emen ard a(jefcI0e; which pe na ile the snail1 
farmer becau',e of inaccur-ate' weIthinn or prici riq which does riot reflect 
the true quality (tirade') of hi'. Lrop. Thus. the n(.w cooperative services 
would inrredlately i,!,provc the net return which a farir receives from his 
ca:,h production. Add iti(nally, produc tion iteIf would tief it froa the 
ability of thiv ,ooperatives., %upply the. fNrrnr with '.eed, fertilizor,he'w to 
Implements. et.., pr, tl(IIl.Irly ,uIted to hi- area. 

r. t. IC IOI 1t1II IC II At Ili 

The proposed lippe r n unty In t ertrited ikural ()e've 1lytent Project may 
exert .evera11 positiv a. d -everal .wqative ipat.i I irhe publkI hea1th 
of the lo.i 1 populat ion, In ordeer to Ilrr-pre t the *.iqlrlVi(anti of these 
potential iripact%., we mu-t take lilt o(ui'.e'rsi'ritt t hIonbthe'l 1 health 
condition of the rural population, A ha. bIen %t.ited in a prrviou! section# 

o e Cort 
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TA-L . V T c.O-CP'ZiS.CS FOR 1.5 HECTARE FARM HOLDINGS
 

(B) 
ri:, 

an y 
oe j ire 

. ' ' 
Set Return Per Man Day 

(Dollars, Weighted Average) 

Years - S 02 12/33 1 2 3 4 5 10 12/30 

'3i : 1 31, 2;2 55 Z.5E5E312 312 1.52 1.88 2.10 1.96 3.09 2.38 2.51 

2 3 $ :;2 7 24D 3-37 307 1.52 1.90 2.15 1.39 1.79 2.14 2.48 

.. ... 4 7 .4 484 1.51 1.63 1.56 1.39 1.66 2.22 2.30 

4" ., 431 431 1.51 1.64 1.54 1.05 1.27 2.04 2.22 

' 63.:,.; 3z4. 371 198 398 1.52 1.73 1.76 1.61 1.91 2.28 2.38 

I(D) 

.wet e:eipts (Ax SC) Non-Labor Inputs 
(Dollars) 

,t:el I Z'74. 4'? 1.z 7-43 783 136 217 92 109 168 110 110 

.V. -.77. $ -Z .- 2;2557 761 136 189 71 93 162 112 130 

s-: z - 274 1113 82 413 189 522 730 672 516 

"74 , z" z- E 5 957 82 13 163 503 724 674 518 

. 44'. 57 ; 3i 07 947 109 329 133 315 399 391 313 
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the health condition of the population inthe project area isvery
 
poor. The prevalence of disease, particularly with respect to malaria,
 
schlstosomiasis, onchocerciasis, trypanosomiasis and several others is
 
very high. Naturally, this isgoing to influence the significance of
 
many impacts. What is,for example, of great significance to a relatively
 
healthy population may be of very little significance to a relatively
 
unhealthy population. Also, the fact that health service facilities are
 
quite poor and that the accessibility of project area residents to medical
 
facilities isdifficult must be considered. As a consequence, those acti
vities that might exert a negative impact may infact be magnified simply 
because there isno way to monitor and/or treat whatever problems may arise.
 

1. Food Supply
 

As has been stated inprevious sections, the supply of food for rural popu
lations issomewhat limited, There is considerable evidence that the rural 
population (particularly among children) isnot receiving an adequate nutri
tional Intake. Any increase inthe food supply must therefore, be construed as a positive impact. For purposes of assessing potential impacts on the 

food supply, consideration must be given three factors; the amount of 
increased food production, the quality of food produced, and any poten
tial effects this food production might exert on economic and transportation 
conditions. 

The agriculture section discusses Insome detail the types and amounts of 
food that would be produced in the project area. Increased yields of the 
basic staple food (upland rice) from 1,000kg/ha to 1,300kg/ha must be con
strued as having a positive Impact on a population in which chronic malnu
tritlon seems to be the rule. But, with respect to the quality of diet, 
the proposed agricultural production must be regarded as neutral in impact. 
The typs of foods proposed to be grown have essentially the same nutriin certain eleents. Thetioal deficiencies since the diet is lackin 
Proposed cropping scheme of the project with its heavy emphasis on rice 
and certain commercial products will not significantly affect this parti
cular aspect. 

There is a strong possibility that the production scheme would have a 
significant beneficial Impact interms of economic stimulation and changes 
In 4istribution patterns. For example, if some of the production were uti
lized for export and trade with other regions, then it is ently possible 
that the stuy~ area population may be able to urchase or acquire certan 
types of foods that will improve the nutritional quality of their diet, 
If, infact, economic benefits permit the supplementi of the present 
nutritional intake, then there Is a good possibility for a positive Impact. 
in addition, because of the neceSit o change the distribution network 
in the project area and its intrinsic transportation improvmnts, resent 
will have better access, not only to new food sources, but also to health 
care facilitie 

2. Water SMplI and Saitat|on 

At present the rural population gets much of its water supply from whatever 
source happens to be available. While welledrilling is not a specific 
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portion of-this -program the'project would-encourage-welldrillng at 
the village level, and the GOL is planning a well!drilling program. The 
latter would be facilitated by project road construction. This is impor
tant since several indigenous diseases Inthe area have vectors associated 
with water. It is, in fact, very critical to Improve the quality of water 
used for drinking and cooking purposes if vector borne diseases are to be 
controlled, The increased educational effort in the area may be utilized 
to provide instruction in sanitation (presently completely lacking inmost 
of the region). If cross-contamination between sanitary waste and water 
supply could be avoided through training programs, the effect on health 
would be dramatic. 

-

If project programs relative to water supply and sanitation are not success
ful, other program benefits could be comprised. Unless action Is taken to 
exercise control over supply and sanitation and to educate study are residents 
with respect to basic sanitation there is a possibility that part of the 
project activities might well increase the incidence of disease. 

3. Exposure to ,ricultural Cheicals 

The proposed project would utilize a numer of different chemicals for 
purposes of increasing airicultural yields. These would include various 
pesticides for control of plant pests, and in some instances the control of 
certain vector organisms, and also the use of fertilizers and herbicides. 
All are normally used in Are intensive levels of agriculture, However, It 
Is extremely important that the people using the chemicals understand what 
the purposes are, the application methods ad what risks are Involved. For 
a rural population with virtually no exposure in the past to any form of 
chemicals, there is a risk that accidents my occur, 

0 

' 

As a consequence, the use of chemicals holds the potential of adverse 
Impacts on public health. This Is magnified by the present absence of 
significant health care programs or monitoring facilities directed toward 
chemicals. 

0 

4. ature and Prevalence of FarM Accidents 

Since the agricultural structure Is igoing to be oriented toward higher yields
with Inherent increased farming sophistication, more farm related accidents 
may occur. The manipulation of unfamiliar mchanited instruments could in
crease accident incidence. Considering the nature of project training 
progrs however, it Is anticipated that adverse impacts associated with 
accdents would not be particularly significant and the should be re
garded as relatively minor, 

I, !hidence and fivalence of Indloenous 0isesies 

5y far the most significant potential impact to public health can be found 
ithin the reservoir of Indigenous disease associated with this particular

raral population. Baseline health conditions have beenprevously dis
cussed and significant diseases have been Identified,.Of these various 
diseases, howiver, only a few hold the potential for significant impact 
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due-to.-project Implemntation. In ,parti cular, fhese -are schtstosomiasi s, 

malaria, trypanosomiasis, pneumoconiosis and possibly Lhasi Fever.
 

a. Schistosomiasis
 

Schistosomiasis is prevalent throughout the project areas Transmission of 
this disease is associated with poor hygiene, cross contamination of water 
system and contact with that water. Proposed.project activities related 
to swamp rice present the opportunity for increased incidence and as a 
consequence, there isa possibility of a negative health impact. Itwill 
therefore be necessary to carefully monitor the activities of the project
and take appro iate preventative measures. Recommendations for these 
purposes will Ce made in the mitigation section. Itmdght be suggested

that because the prevalence of the disease inthe study area is so great,
the poject could not significantly Increase the number of individuals 
who hve this disease. However, while schistosomiasis is widespread in
the area itis not all pervasive throughout the population. There is still 
a sizable number of individuals who have not been infected. Hence, it Is 
necessary to consider carefully the potential impact that the project may
exert upon this mast serious health problem. 

b. Malaria 

Malaria Is widely spread throughout the project area. Medical records in
dicate that as many as 70 percent of the population are infected. Because 
of the swap rice cultivation and associated water impoundmnt, an increase 
in the potential breeding grounds for mosquitos will occur. Without proper
itigative measures, this will result in a negative impact. 

C. Trypanosomasis 

There k son evidence that trypanosomiasis is indigenous to the study 
area. However, there Is no evidence at this tim to suggest that the 
project as presently defined, will have a discernable impact on this dis
ease. it Is mentioned only for the purpose of suggesting a possible source
of negative Impact that should be monitored. 

d. Pneumoonlosis 

Most of the roads In the rural region are not paved. Because of the later-
Itic soil associated with the study area, there Is a large quantity of red 
dust suspended in the air or close to these roads during the dry season. 
Residents who travel on or live close to these roads are subjected to the
lialation of sall dst particles While there is no definite evidence 
to suggest this Inhalation of dust particles leads to lung disorders, such 
as pnamoconiosis, itcan be assumed that the possibility exists. By In
creasing roads and traffic Inthe project area there I the possibility that 
incidence would increase. Should this possibility occur a negative Impact

would result, 
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e. Lhasa Fever
 

There has been little or no work performed in the project area with respect
 
to Lhasa Fever. However, it has been found in other similar areas residing
 
in the rat population (,F the jungle. For example, in a rural developmient
 
project in Sierra Leone, there has been a significant increase in the
 
incidence of Lhasa lever. This has been specifically associated with the
 
change in vector patterns between the rat, mail and the grain storage fhci
lities of the project. It appears that increasing centralized qrain 
storage facilities play a central role in this pa,'ticular disorder. While
 
no evidence exists to indicate that Lhasa Fever will Increase within the
 
confines of the Bong Project, it can be assumid, by comparison with '.imilar 
projects, that the polsibility exists. If Lhasa Fever does occur in this 
particular project atea, it would exert a sizable negative impact simply 
becau,'e it is an ev' emely dangerous disease, not easily treated even in 
the most modern fac iities. 

To sun inarize, there are several diseases indigenous to the area whici -iybe 
aggravated by the project as described. Mitigative rneasures are discussed 
in the mitiqation -2ction. 

6. Health Cart, 

As has been previously stated, the health care facilities in Liberia are
 
highly limited in staff, funding, and support arid many health problems
 
are related to institutional monitoring and health care. In terms of deter
mining the significance of potential impact', three factors merit consideration:
 
(1) the case load of the various health facilities, (2)accessibility to the
 
various medical facilities, and (3) the surveillance proqrams available. 
Should negative impacts take place, the case load would increase. This 
would further dissipate the already thinly spread labors of the health care 
attendants and as a consequence, reduce the overall health care available 
to the general population. This is a significant negative impact. The pro
ject will, on the other hand, increase the accessibility or health care 
fatilities' to the rural population by opening up new roads, peillitting moni
torinq and other health measures. Increased Inco'le and educational acces
sibility to hitherto unreachable areas will al,-u pr esent a postive effect. 
The surveillance program inherent in the project will have a I1ni f cant 
impact on health care. A qood, efficient surveillance will enable the 
health care fac iltis to have a better under,,tanding of the type!, and 
extent of di 'ease and will provide lead tine to prepare for potential 
probl eros. 
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VI. PROPOSED MITIGATION
 

A. AIR QUALITY
 

1. Burning Controls
 

The slash and burn land clearing technique presently utilized inthe
 
project area creates low to moderate levels of air pollution as a result
 

* of smoke created during burning. The harmful effects to the population 
are minimized because of the relatively short period of burning, the wide 
dispersal of the small farms on which Itoccurs and the spatial relation
ship between the centers of population. This project proposes to maintain 
the sam type of land clearing and In the short run, the level of exist
in? air pollution should not change. The mitigation of any Increased 
o11ution caused by clearing larger areas can be accomplIshed by schedul
ing the burning to limit the amount occurring at one particular time. In 
addition, burning can be scheduled to take into account climatological
and meterological conditions. Ifproperly done, this will further In
duce the adverse impacts. 

Tret! m* 	 2. nt of Pads 

Most of the roads Inthe area are surfaced with lateritic soils. During
the dry season, vegetation, buildings, etc. are covered with the reddish 
dust. While th best mitigation would be to pave the roads, this isnot 
feasible because of existing economic conditions. Itismore Imortant 

*at this time to provide access to the areas rather than to pave the roads 
which exist. Additionally, there are long expanses of the roads which 
do not pass near residences or villages. It was noted, however, that
the Ministry of PublicWorks has in ongoing paving plan for primary high 
w s. One form of mitigation would be to pave roads In the vicinity of 
inhabited areas first, paving between such areas as funds becme avail

*e 	 able. Another mans of mitigation would be to wet the road In the vicin-
Ity of villages and towns. inview of the lack of equipment and water In 
the area, this Isnot a valid alternative and could be accomplished only
ina few areas. 	The use of chemical dust retardants (e.g., calcium 
chloride), at least near heavily populated areas, should be explm.qdh

Used crankcase oil should be applied to roads near maintenance at# 
and wherever else possible during the dry season. 

3. Aericultural AUolicatlons Trainina 

Air pollution also will result from application of pesticides, herbicides,
and fertilizers. While there isno wyto eliminate air pollution during

* 	 these applicatisoi an pollution can be minimized by applyin these 
materials correctly. They should be applied only during periods when 
there 4re no hig0' winds, and whn the other cl itologlicl and meteor
ologi conditions are such that the dispersion Into the air Is limited. 

The friem will 	need education and training In the application of these
* 	 mterials, as discussed In Section C, Chemical Exposure. As part of AID's 
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futurpestmanagement, poilCles_ and strategies(UAD17)ADi~o
mitted to consider a variety of factors which affect pesticide application. 0
 
These factors'include such considerations as; necessity for control,

whether pesticides are the best control method, appropriate time and rate
 
of application, etc. AID's policies and strategies revolve around an
 
integrated approach which includes training and monitoring programs.
 

AI's future policies also restrict the use of pesticides related to 
suspended or cancelled chemicals. Where feasible, compounds other than 
chlorinated hydrocarbons are preferred but this must be decided on a case
by-case basis. Although the AID Pest Management Program (USAID, 1977) 
did not specifically mention Liberia, compounds anticipated for use in 
Africa include BHC, endosulfan and trichlorfon. 

4. Construction Controls
 

During construction, heavy equipment will 'generate smoke, fumes, and dust 
along the rights-of-way. The amount of smoke and exhaust fumes can be 
minimized b ensuring that all equipment iswell maintained and properly 
operated. The work team should be required to use dust abatemnt pro
cedures, such as water sprinkling, during work periods. Proper work-
scheduling to minimize the amount of construction occurring at any one 
time also will reduce pollution from construction equipment. 

B. WATER QUALITY AND SUPPLY
 

The principal problem of water quality and supply in the project am is 
the cross contamination that frequently occurs between human wastes and 
the drinking water supplies. At the present tim the local population
Is unaware of the roblems thus created. The development of acceptable 
water qualty in study ara requires the development of good potable 
water supplies that are readily accessible to the general population, 
the development of controlled waste disposal sites, and educational/ 
monitoring teams. The continuation of the Governmnt of Liberia well
drilling program and project-related well-digging stimulation are nec
essary to Increase the availability of potable water. At present 
no progrm exist to develop sowage disposal systems inrural areas. 
Sewage disposal systems should be developed and implemented for smeller 0 
urban areas when feasible. This could best be accomplished by coordina
tion between this project and existing Government of Liberia programs.
Education In this field will be dispensed through the various project 
educational programs and expanding emunity schools. The Schistoso014616 Corl o utlltould% C""t 
note and correct obvious pollution problem. Project management must 

Contl Tem be utltzed to monitor Water quality and 

ensure that prOe $saitationmeasures are taken during the constructionand oerional Phases in oer to both educate the personnel involved 
and to avoid new pllutfon problem. 

Other ares of concern about water quality arise from the use of fertiliz
ers and pesticides and from construction activities. Inexperienced and
untrained Individuals will be temipted to apply agricultural chemicals at 
too high rates and to dispose of excess chbmicals Incorrectly. The result 

:
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will be increased pollution of the water supply. Mitigation measures 
-consist of extensive propertraning-and rmonitringbythe, extenson 
aides. Construction related water pollution can be mitigated by proper 
scheduling and by following standard techniques to reduce siltation and
 
runoff.
 

C. CHEMICAL EXPOSURE
 

A considerable likelihood exists that the rural population will be exposed
 
to several potentially toxic chemical elements. These are primarily pesti
cides and herbicides used inthe agricultural acitivity. The pesticides

include OBC, endosulfan and trichlorfon while the herbicides include 
alachlor, atrazine, cyanazine and linuron. Exposure to these chemicals 

* 	 can occur on food, inthe air, indrinking water and by direct contact 
during application. Mitigative measures will involve two basic activities: 
training of the rural farmer inthe dangers and uses of these substances 
(e.g., results of misuse, proper quantities, and methods of application);
and Inspection and monitoring to ensure compliance. 

Training and technical assistance activities are important elements in 
AlO's pest management assistance. AID assists countries in training
and educating the people in the proper use of pesticides, and assists 
In devising and Implemnting ecologically and economically sound inte
grated pest mangement systems for the control of disease vectors and 
agricultural pests, Training and assisting the people will help avoid
 

Smany of the problems associated with the Improper use of pesticides by

farmers relatively uninformed regarding pesticide use techniques. At 
the same time It will lead toward maximizing the benefits that can be 
obtained from the proper use of pest management techniques. Water supplies
would be monitored for toxic elements during normal monitoring processes
and ilmedlate corrective action taken in the unlikely event of evidence of 

* 	 chemical pollution. All appropriate CEO Guidelines would be followed. 

0. PUBLIC HEALTH 

If people do not understand some of the causes of health problems, they 
will not be able to protect themselves against the dangers. At present,
the rural Inhabitants In the study area lack sufficient understanding 
and the project has the potential for a severe negative Impact on public
health. Health education, as well as monitoring and control programs,
will be Insltuted as part of the project to combat the adverse impacts. 
These programs can be accomplished with proper Implaemntation of the 
project educational programs and coordination with other governmental

* 	 programs and health tms (especially the Schistosomiasis Surveillance 
Team). The Improvement over current conditions can be dramatic, 

With respect to the significant diseases found In the rural area, it Is 
necessary to break the vector cycle for effective control of the disease. 
Control is best achied through in Integrated a proach, controlling one 
of the vector elements, education of the population, treatment of the 
disease In the individual, and upgrading the general health of the 



population. Some of the mitigation measures which Pan be used by the
 
project are:
 

schistsomiasis, Control of the transmission of this
 
disease is the key to a successful rural development pro. 
gram. The study area has a high prevalence of schisto
somiasis and the Schistosomiosis Surveillance Unit (SSU)

is an integral part of this project as ithas been inthe 
nearby Lofa County Integrated Rural Development Project

Surveillance isoriented toward the development of schisto
somiasis health data and, to the extent possible, the con
trol of snails. Besides snail control, chemotherapy and
 
prevention of water contamination are important elements.
 
Participants inthe project will be educated about the 
vector cycle, field and laboratory techniques, prevention

techniques, sanitation, and chemotherapy applications.
 
Snail control would be accomplished primarily by the use
 
of mollusicides.
 

Project programs will be coordinated with higher level Li
berian schistosomiasis surveillance activities. Every
 
effort will be made to determine whether or not the pro
ject is, in fact, having some'impact on the specific

project area. Ifa negative impact Is detected, more 
stringent control easures will be Instituted. 
Lhata e r.w hle there isno Indication Lhasa fever 0 

Tis importat to this specific area, reasonable presump.
tive evidence suggests that Itnight bet Vector controls 
instituted inadvance will probably eliminate any problem

before It occurs. The Govemment of Liberia (GOI)is
 
currently studying and surveying this problem. The (GOL)

will continue its present efforts and increase them If
 
necessary.
 

Malari.. Malaria his a very high prvalence inthe pro. 
Jct&ea as itdoes in tropical regions throughout the
 
world. This project, by Itself, cannot contain Pm I
 
to effectively combat alarla since it is a regiona

problem. However, AID has, since 1957, been a part of 
the Worldwide Antimalaria Progr spearheaded by the 
World Health Organization. This program for l aria 
erradication isan Integrated approach with control
 
based on chemical, enviroimental, biological and genetic 
measures. Chemical control relIes heavily on the use of 0 
DOT lthOUgh three nonorganochlorine Insecticides (mle 
thion, fen trothion, and p pox) ve ben rmended 
for use. Environmental masures include a physical
transformations of the environment that will result In
 
the presention, elimination or redbctlon of Maiia
 
Biological methods are based on larvivorous fish and the
 
use of insect pathogens ahile genetic control relies on
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the sterile male technique. Any mitigative measures as
 
part of this Rural Development project would necessarily
 
be part of a multi-national regional approach and possibly
 
a GOL/AID/WHO joint effort.
 

Trypdnosomiasis. There is some indication that a residual 
amount of trypanosomiasis is indigenous to the population 
of this area. At this time, itdoes not appear to be a 
significant problem, but a surveillance program could be 
established to monitor the situation. 

Onchocerciasis. The prevalence of onchocerciasis in the
 
project area is high; however, thir problem isconfined
 
to areas involving running water. The few areas wnere
 
the project creates or increases existing flow rates would
 
be closely monitored. Should any negative impact be noted,
 
appropriate control measures could be taken incoordination
 
with the Ministry of Public Health.
 

E. SOII.S 

I. Cultivation Training Programs 

The agricultural pattern traditional to the Upper Bong County farmers
 
reduce; soil erosion by allowing the soil to return to natural vegetation 
after approxinately two years of cropping. Agricultural practices which 
are part of the proposed project will decrease the amount of shifting
from field to field, thus increasing the potential for erosion. As part
of the training program, the farmers will be instructed on the need for 
proper conservation practices and techniques. Such techniques will
 
include the use of cover crops to reduce erosion potential, site selec
tion and use, rainy season protection, and other soil conservation tech
niques. Experience in projects inother parts of tropical Africa has
 
shown that soil erosion can be minimized by proper training and con
servation pract ces.
 

2. Cultivation Techniques and Practices 

Inlieu of the natural vegetation which prevents soil erosion, this pro
ject proposes to intruduce tree crops inthe second crop year. Both 
coffee and cocoa will be planted with 10-foot spacing In each direction, 
and shading plants such as banana and cassava will be planted between 
the coffee and cocoa. This system of planting has been widely utilized 
throughout tropical regions without causing adverse erosion and no in
creased erosion is expected in the upland areas. A study was conducted 
on the hydrological effects of a change in land use from rain forest to 
tree plantations in Kenya (Blackle, 1972). The study showed that the 
drastic change from protective forest to the cover of a tree crop is 
possible without permnnent (hterloration of water resources in either 
quantity or behavior. rhe A.tudy area was cleared and planted as a tea 
estate which proved to be I hydrologically effective substLituti fnr the 
natural forest. However, to obtain such results, full irplementation of 
conservation techniques must be utilized. Therefore, the cultivation 
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techniques and practices which are used in this project will determine, 
to a large extent, the impact on erosion. On slopes of any sianificant 
degree, all cultivation will be performed in a manner to slow run-off as 
much as possible, and plantings will occur at such time that sufficient 
grourd cover will be available before the rainy season. The selection 
of areas for incorporation into this program will be carefully made to 
insure that farming does not occur inareas where excessive slopes or
 
highly erodible soils are present.
 

3. Soil-Enriching Lover Crops
 

The purpose of this project is to improve the agricultural yields of the
 
farmers inUpper Bong County, thus increasing their income and eventually
 
improving their standard of living. There is no provision made in the
 
proposal to plant crops specifically for the purpose of enriching the
 
soils. However, ifareas which are initially cleared for farming are
 
abandoned for any reason, consideration should be Siven to planting
 
legumes to provide ground cover and soil enrichment.
 

F. CULTURAL
 

1. Housing Program for Population Redistribution
 

It is expected that the rural development project will decrease popula
tion migration because of the improved yields and increased income to 
the farmers. Population within the project area will become more aware 
of the increased need for services associated with farming and may gener
ate toward the natural coimmunity centers where the inputs and produce 
are processed. It is unlikely that there will be any major population 
shift, or any significant redistribution. While some farmers will move 
to new locations to participate in the program, there is no new housing 
program planned. The procedure for building houses in the project area 
Issimple, inexpensive, and iscomnmonly carried out by the individual
 
lamilies. Therefore, the impact of any population redistribution is
 
minor, and the impact as far as housing the individual farmers isneg
ligible. Excepting those programs indicated under public health, no
 
mitigation measures are required.
 

2. Education and Training1 Prorans 

Most of the training programs will edic.te the inhabitants of the project 
area about procedures required to participate in the redevelopment pro
gram. Anmong the items to be explained are improved cultivation and 
harvesting procedures, the purpose for cooperatives, etc. Some train-
Ing programs will be established to train staff members, however, these 
projrams will be very specific in subject natter and will be taken by 
a low percentage of the Inhabitants of the area. Included in this 
category are extension aides, cooperative staff meniers, and others. 
The impact of these training programs will be to provide the individuals 
taking part In this program with information to upgrade their agricul
tural i,:actices. From a cultural standpoint, the program will probably 
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result ina desire by farmers not included inthe project to receive
 
similar training in order to improve the yields on their own farms.
 
Therefore, it is likely that the rural redevelopment project will result 
in a demand for improved training, more inputs for agriculturil areas,
 
and better marketing procedures throughout the areas surrounding the
 
Upper Bong County project.
 

As the training increases, the participants in the program are going to 
be made more aware of the necessity of educating themselves and their 
family in various other aspects. Seven community schools are planned 
for the project area, and the information and training received in these 
project schools will be more relevant to the conditions which exist 
than the previous formal schooling. Therefore, it is likely that the 
training and educational programs will make the rural population more 
aware of the possibilities and potentials for increased agricultural 
production, increased income, and improved standard of living. Health 
care and social programs will become more accessible, and the demand for 
such programs should increase. The educational and training programs
should also assist in making the inhabitants of the area aware of the 
necessity of improved sanitation and improved water supplies.
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VII. UNAVOIDABLE ADVERSE IMPACTS
 

The implementation of a plan for agricultural development in an under
developed country will necessarily have certain unavoidable adverse
 
impacts. These are impacts which cannot be prevented by mitigatory
 
action.
 

The most obvious impact of the project is the alteration of the natural 
or existing ecosystem because of the amount of land to be cleared annually 
by the "slash and burn" agricultural technology. This natural habitat 
destruction will not be appreciably more than under existing traditional 
practices. The size of the project area is 6,493 square kilometers (2,507 
square miles), of this 5,750 hectares (14,200 acres) will be cleared 
for upland rice production by the fifth project year. The cleared land 
will be primarily secondary upland forest. About 1,291 hectares (3,190 
acres) of this land will be abandoned after one year of upland rice
 
production and one year of cassava production and allowed to return to 
natural sucession. The remaining acreage will be permanently converted 
to tree crop plantation, 3,000 hectares (7,410 acres) of cocoa and 1,462 
hectares (3,610 acres) of coffee. The construction of 169 kilometers 
(105 miles) of fanri to market road within a 24 meter (80 foot) right-of
way will permanently alter another 413 hectares (1,020 acres) of land, 
mostly upland forest. Natural habitat is partially mitigated by virtue 
of lack of wildlife in the study area. Most larger species have dis
appeared through years of hunting arid shifting cultivation practices. 

In additior to the destruction of upland forest, 1,650 hectares (4,080 
acres) of svIliip will be cleared, leveled and farmed for swamp rice pro
duction, while another 400 hectares (1,000 acres) of swamp, which is 
currently in swamp rice production, would be Improved to provide for the 
use of modern technologies. lhe loss of natural swamp land is somewhat 
mitigated by the natural tendenc) of swamps to become arid during the 
dry season. 

Several components of this project will lead to some degradation in air 
quality, especially on a localized basis. The "slash and burn" techno
loqy currently utilized in the area will continue after project implemen
tat ion. Air quality degIradat ion caused by smoke from these operations 
will continue, even thouqh burn schedulinq can reduce the acuteness of 
this situation. Road construction also will lead to some air pollution 
on a s;iort term basis, but road watering can sharply reduce the amount 
of fugitive (lust. Another source of air pollution is hydrocarbon emissions 
from machinery ,,uch as road and a(gricultural equipment used in project 
dove Iopren t. 

The quality of water in the project area will be adversely impacted by 
project InI)lementation, although th, degTree of thIs impact Is largely 
dependent upon prior mitiglation effort!.. Runoff from roa d construction 
sites will lead to Increa, ed turbidity 1evels inal#,.ociated waterways. 
however; careful planniri and tle use of ,ill trap. CaII keep turbidity 
levels from becomini detrIm'ntal to aquatic life. Impacts froi road 
construction are short term. 
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The runoff from agricultural fields will be more deleterious to water
 
quality since itwill be long-term and will contain pesticides and
 
fertilizers. Pesticides used in the project area will be incorporated
 
into the waterways but the level cf concentration will depend on the
 
persistence of the particular pesticide, the environmental conditions
 
and the methods of application. Pesticide concentrations are expected
 
to be very low and should cause no significant environmental damage
 
unless the pesticides are improperly applied or disposed of. Risnoff
 
from agricultural land on which fertilizers have been used usually con
tains high levels of nutrients, especially phosphates and nitratcs.
 
These nutrients generally lead to eutrophic conditions in impounded 
water such as might be found in irrigation water supplies. Eutrophica
tion caused by agricultural runoff will not be of sufficient magnitude 
to cause significant environmental damage, however, unless incorrect 
applications or unusual environmental conditions are encountered.
 

The adverse impacts associated with the Upper Bong County Rural Develop
ment Project are relatively small and proper mitigation procedures will 
further reduce the impacts. Thus, the project may be considered to 
have minor adverse impacts. 
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VIII. ALTERNATIVES TO PROPOSED ACTION
 

A. NO ACTION
 

The first alternative to be considered with relation to any project is
 
that of no action, or in this case, no development. For the purpose of
 
analysis, no action is defined as providing no assistence to the agri

culture of Upper Bong County except that which is ongoing. This would
 

include some assistence from extension agents, but no significant train

ing, productivity or marketing assistence, transportation improvements,
 

or credit. Some transportation improvements will occur in the area as
 

a result of the highway progrdm presently underway by the Government
 

of Liberid; however, improvements are essentially confined to the pri

mary and secondary roads and not to the farm to market road system.
 

This alternative would force the farmers of Upper Bong County to con

tinue at the present subsistence level of farming. The average income
 

of the farm family has been estimated at from $280 to $300 per year, and
 

it is unlikely that, without assistence, this amount would increase. If
 

there is no program to provide technology and fertilizer to the farmers
 

and to provide programs which would allow him to increase the producti

vity of his faro.i, the traditional "slash and burn" cultivation will
 
no increase in the production of
continue. There would probably be 


cash crops because of insufficient knowledge, financing, and because of
 

problems associated with the various insects and diseases which attack
 

those types of crops. In essence then, the majority of the farmers in
 

the study area would be doomed to a continued existence of subsistence
 

agriculture with little means of improving their standard of living,
 

improving health, improving sanitation facilities, etc. From a national 

standpoint, there would be no Improvement to the tax base, and no means
 

for the inhabitants of the area to participate in any self-help projects
 

because of lack of knowledge, finances and access.
 

TlHE PROPOSED PROJECT
B. IMPLEMENTATION OF PORTIONS OF 

1. Dir.ect S-ubs-idization with Training_ Programs 0nly 

a program of providing money directly
This alternative may be defined as 

Subsidizing
to the farmers and instituting a series of training programs. 


amount ofthe farmier, that 1s providing him with a previously determined 
low

money, and instituting training programs could be a partial solution. 


ever, given the present knowledge and education of the farmers in the area, 

it is unlikely that the money provided to them would be expended in an 
without at least a moderate degree of supervision. Addiefficient manner 

training programs probably be ineffective without sometionally, the would 
means means established for the farmers to receive the proper inputs and 

of marketing. The (levelopmlent of an Improved transportation system, absent 
primary importance in any development program.from this alternative, is of 

to the inLomeIt is, therefore, unlikely that any significant improvement 

and standard of living of the farmer would result with this alternative.
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2. Annual Credit from International Sources
 

This alternat!ve would provide a means of providing money to the farmers
 
in the study area to obtain loans. Presently, most loans are obtained
 
through family sources, and are very small. This alternative would pro
vide a mwans whereby farmers could obtain loans for agricultural improve
ment. While the farmer would be provided with a source of money for
 
agricultural improvements, consideration must be given to the repayment
 
of these loans. Without training, extension assistance, assistance in
 
obtaining inputs and marketing the end products, itisunlikely that the
 
farmer would substantially increase his yields over the existing amounts.
 
The farmer would not have an economically sound means of obtaining ferti
lizers, herbicides and other required inputs or a cost effective method
 
of selling his produce. Essentially the credit program would result in
 
an annual subsidization program unlpss some means were established to
 
enable and require the farmer to repay the lo3ns Ifpenalties were set
 
for defaulting on the loans, it is likely that the farmer would default
 
on such loans, and any assets the farmer h.-d woufd be torfeited. The
 
farmer probably would move to another area arid resume his traditional
 
"slash and burn" cultivation and realizing the penalty for non-payment of
 
credit, refuse to participate insuch i program. The end result would
 
be the same as no action inmost cases.
 

3. Transportation Improvements On!
 

This alternative would encompass the construction of approximately 169 
kilometers (105 miles) of new farm to market roads, the improvement of 
all roads to effective all-weather status and the paving of all primary 
roads in th, study area. Improvement of transportation would have some 
beneficial effect in providing for improved means of visits by agricul
tural extension agents, health personnel, etc. Itwould provide for 
better coummunications in the study area, but only minor benefits to the 
farm families would result. Even with assistance from extension agents
 
or aides, there would be little increase inagricultural yields because
 
essentially the traditional agricultural practices would continue. The
 
farmer would have no means of obtaining credit to purchase the fertilizer,
 
pesticides, etc. that the improved transportation facilities would make
 
available to him. Additionally, without the means to improve his mar
keting abilities, any increase incash crops which resulted would pro
bably yield only slight increases in income. The primary beneficial 
impacts of the proposed transportation improvements would be in the social 
sector, and there would be little beneficial impact to the life of the 
farmer. There would he only small, if ,ny, increases in income arid, 
therefore, little Incentive for him to abandon hi% traditional system 
of agriculture. While the success of the rural develop;ent project is 
most dependent upon adequate transportation facilities, they ,uSt be 
combined with other facets to achieve project (joal,. 

4. lea1 th Care and Public Lducation Pro! ir,, Onl y 

There is obviously a requirement for Improved health care arid improved 
education in the entire country of Liberia. The Uipper l1)ng County study 
area is no different. The general health conditions of the Inhabitants 
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are poor, and health facilities are limited. Education isalso restricted.
 
Very few of the 	children even reach the fourth grade, and illiteracy rates
 

* 	 are extremely high (approximately 90 percent). Therefore, improving health
 
care..and._improving the publI c education programs are.I goals; however,
audable. 	 ....-..
 
they must be viewed inthe context of reality. The tax base of the Govern
ment of Liberia isseverely limited and health and education programs are
 
limited by the amount of funds available to be placed inthose programs.

To afford improved health and education programs, revenues must be increased.
 

* 	 Inthe study area, the major source of additional revenue isimproved agri
cultural productivity. Additionally, many of the programs require some
 
assistance from 	the inhabitants of the area, and the resources of those
 
inhabitants isalso severely limited. Transportation ispoor, and itis
 
difficult for children to travel to and from school, and for health personnel
 
to reach the isolated farms and villages. Establishment of health and educa

* 	 tional programs are a necessary requirement to improve the standard of living

InUpper Bong County. However, without an increased income to the farmers,
 
training programs, and improved transportation facilities, the probability

of these programs becoming even moderately successful isseverely limited.
 

5. Provide Extenslion Service to Assist with Agricultural and Marketing

Management
 

This alternative would provide agricultural specialists to assist the farmers
 
Inimproving their agricultural practices and improving the marketing oper
ations of their 	agricultural produce. Undoubtedly this would provide some
 

0 	 benefit to the farmers of the project area, but these benefits would be
 
only minor. While the extension agents could provide information to the
 
farmers on improved seeds, improved agricultural practices, fertilizers
 
pesticides, etc., the present Income of the farmers issuch that he would
 
be unable to rchase these materials. Even ifby some means he were able
 
to purchase the materials, he would have no continuous training to provide


0) 	 him with information necessary to successfully and safely utilize them.
 
Additionally, without the establishment of farmer cooperatives, completion

of improved transportation system, and establishment of credit the bene
ficial impact of 	extension service can only be considered as minor. 

6. Sumary 
0 	 The alternatives considered under this section have all been subsystems of
 

the program which has been recommended. As can be seen from a review of
 
these subsystems, each would have some beneficial impact to the Upper Bong
 
County area, However, the benefit which would result from each Isminor
 
when compared to 	the ovorall beneficial impacts which would result from
 

*p 	 the complete program,
 

C. CONCEPTUAL 	ALTERNATIVES TO THE PROPOSED PROJECT
 

1. Non-subsidized Private Enterprise System 

* 	 This alternative envisions the establishment of a large agricultural pro
ducing center by 	a private enterprise. Inthis concept a large agricultural
 
entity would provide the funds to clear the land, fertilize the soil, provide 
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pesticides and herbicides, improved seeds, improved harvesting equipment 
and establish its own marketing system. This would be somewhat analogous 
to the type of operation conducted at the Firestone Rubber plantation, 
except that it would be an agricultural crop system. It is unlikely that 
any major privdte entrepreneur would desire to invest an extensive sum of 
money in so large a farming enterprise in this area. Because of the 
secondary forest and poor natural fertility, extensive clearing and ferti
lization would be required. Additionally, the yield that would result 
from rice growing is not sufficient to induct private investment, and the 
tendency would be to concentrate investments in cash crops providing a 
greater return, such as coffee and cocoa. If the type investment required 
was to be provided by a private entity, it would endeavor to minimize cost 
while maximizing benefits. Cost minimization would require an extensive 
mechanization to produce long term low cost. Introducing some mechanization 
to an area where labor is an excess coiodity would be counter-productive 
and would not provide overall regional benefits. There are presently no 
private organizations or companies in Liberia with the resources and incli
nation to conduct this type of operation, therefore, a foreign concessionaire 
would be the most probable entrepreneur. To attract such an investment, 
favorable tax concessions would be required. Therefore, any profits would 
probably be accrued outside of Liberia, and the benefit to the Government 
of Liberia would be minimal. In suninary, a major agricultural development
 
project conducted by a private company would probably involve machine
 
intensive, high yield crops and would result in income increases to only 
a minimum n,,mber of inhabitants. Itwould provide no training which could 
be transmitted to other farmers of the area or to other regions of Liberia. 
It would confine transportation, health arid educational berefits to areas 
within the corporate sphere of influence thereby preventing such benefits 
from extending to the more remote portions of the project area. 

2. 	 Completel y Subsidized G(ove rnment farmirig Operations F.mpliying Local 
Labo r 

Because of the constricted financial capability of the Government of Liberia,
 
and the exteisive number of programs which are required to upgrade the 
country as a whole (education, transportation, health, etc.) it is unlikely 
that the Government of Liberia would establish a large a(iricultural operation 
employing local labor. The inhabitants of this area, at the present time, 
are more orieited toward the tribe tian to the programs of Liberia. They 
tend to be more interested In being independent farmers than working on any 
of the rubber plantations. [ecause of the existLing a(Irarian culture, It is 
likely that the local Inhabitarts would work on the (;overricnt fanln( opera
tlons, but at the same time desire to maintain thieIr own subs*0,,t"ence farnn 
plots. Somie ,ocial and cultural problem, would occur as a reu It of the 
go,'ernment takIng extensive amouiit., of land bel (jOinq to thi Klpelle Tribe, 
even thoug1h all the land theoretically belongsJ to t1 Govertunent of Liberia. 
If the Goverrneri t of Liberia acquired iarid inthe ali)uint projected to be 
used for this project, it would likely Infringe upon the tribal rihlts of 
the fartirs presently In the area. lhii could create reientment aaIinst the 
governriwnti. In SUiiinary, ttii'. alternative would not (e-rvf! to Inc rease the 
education, productivity and aqricultural expertI, , of the farmer!, In the 
project area. It would not form a means of IncreasIn the tax base nor 
permit the self-help progIrams required In the ',tudy area. 
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3. Mechanized Farmintperation
 

This concept envisions farming operations which would be primarily mecha
nized, utilizing only a small amount of local labor. Connodity and cash
 
subsidization would be provided to local inhabitants. This would have a
 
number of adverse impacts discussed under Concepts 1 and 2 above. While
 
the yield from the crops might be increased by use of mechanization, an
 
extensive capital outlay would be required for clearing, fertilizing,
 
planting, cultivation and havesting. Very little of these funds would 
be provided to the inhabitants of the local area. Ifcuriodities and 
cash subsidies were provided, itwould tend to make the inhabitants more 
dependent on the Government of Liberia, reduce the willingness of the local 
inhabitants to participate in independent projects, and increase the dopen
dency of the local inhabitants on coninunity ,elfare. It would result in a 
condition where, as the welfare from Lhe qovernment increases, the amount of 
dependency on the goverrnment increases and the productivity of the individuals 
decreases. 

4. Cash Cro js_ Only 

This cincept envisions the growing of cash crops such as coffee, cocoa and
 
rubber, at the cost of Jecreasing subsistence crops such as rice. While
 
coffee, cocoa and rubber are higher yield crops, italso takes from three
 
to six years for coffee and cocoa to produce. There would be an initial 
period where the faniwrs would grow few subsistence type crops with most 
of their labor being placed on the cash crops. This isan unlikely situ
ation and would require subsidization from other sources. Inthe reverse 
situation, where only subsistence crops were grown, the farmers would have 
insufficient funds to purchase inputs for Increasing yields. Thus, a mix
ture of cash and subsistence crops obviously is the best alternative.
 

D. SUMMARY
 

None of the alternatives considered provides the benefits of the proposed
 
project. The No-Action alternative would continue conditions at their pre
sent level with no improvement to prodictivity, accessibility, income or
 
living standards. Although worthy of consideration for financial reasons,
 
none of the .ubsy,,tem alternatives furnish sufficient advantaqes to satisfy 
project purpc'ses or to warrant the expenditure of the funds required. Of 
the conceptual alternatives, the private enterprise and government subsidi
zation plans would both essentially fulfill physical project goals. Both, 
however, have serious financial and social drawbacks. If a private coanuercial 
entity could he enticed to participate it would have to be profit oriented 
thereby (hestr)oyin mnost farmer Iocome/ownership benefits. Governmental 
subsidies would place undue %tress upon Liberian financial resources and 
deprive other worthwhile projects of fundIn. Any attempt to develop 
funds through ,ome type of agrIcu1tural nationalization program would be 
extremely tenuous and detrimental to the tota1l Liberian economy. Intrinsic 
social problem, are even worse thin those of the private enterprise system 
since traditional tribal values would be destroyed. 
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IX. 	THE RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF MAN'S ENVIRONMENT
 
AND TH4E MAINTENANCE AND ENHANCEMENT OF LONG TERM PRODUCTIVITY
 

The major short term commlitment. of resources associated with this pro
ject are the capital investment of about $20 million over a five year 
period, the labor required to clear a.d farm the land, and the addi
tional land itself. Because both land and abor are surplus comnmdities 
in Upper Bong County, only the monetary investment can be construed as 
a major short term commitment with viable alternate uses. 

The result of this local short term use of labor, land and capital is
 
the major enhancement of long term agrizultural and economic productiv
ity of the study area. Within 12 year; of project initiation, 50 percent
 
of the farm population of the region w 11 have doubled their productiv
ity. 	 Existing average farm family incones of $300 per year will have 
reached $750 or more per year. The financial dnd marketing infrastructure
 
developed by the project should be self-perpetuating so that the rest of
 
the study area farmers can receive similar production benefits in future
 
years.
 

If long term productivity in this agricultural society is measured by
 
increased ha, vests, then, during the five project years, annudl rice
 
production will be more than doubled. Without project improvements,
 
the 9,000 farm families would harvest an estimated 20,080 tons of rice
 
from the 5,750 hectares of upland and 2,050 hectares of reclaimed swamp. 
However, with project Improvemrnts thi, cumulative yield will be 37,447 
tons. Another important aspect of increased productivity related to the 
project is crop diversification. Due to the introduction of cash crops
 
such as cocoa and coffee, the small farmer will have money to improve
 
his standard of living.
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X. IRREVERSIBLE/IRREVOCABLE COI'4ITMENT OF RESOURCES
 

A. FOREST
 

By the fifth year of the project, approximately 5,750 hectares (14,200
acres) of secondary upland forest will be cleared for upland rice pro
duction. Of this amount, about 1,291 hectares (3,190 acres) will be
 
abandoned inabout two years and allowed to return to natural succession.
 
Construction of approximately 169 kilometers (105 miles) of farm to 
market roads will permanently alter another 413 hectares (1,020 acres) 
of upland forest. Thus, the long term impact will be approximately

4,874 hectares (12,040 acres), or only about 0.75 percent of the study 
area. It isquestionable whether this would be an irreversible commit
ment of resources, since nst of the forest is prest-ntly secondary, and
 
if the farms were abandoned, the vegetation would rapidly revert to 
secondary growth.
 

B. NATURAL SWAMP
 

As previously discussed, about 12 percent (77,935 hectares) of the study
 
area isclassified as swamp. For this project, approximately 1,650

hectares (4,075 acres) of swamp will be cleared and farmed for swamp
rice production. This represents only 0.25 percent of the swamp land
 
inthe project area. Itwould not revert to its former condition as
 
easily as forests because of drainage and soil modifications which
 
would occur during its agricul .ural use. 

C. FUEL 

Fuel Is considered to include petroleum products such as oil, diesel fuel, 
gas, lubricants, etc. which would be uLilized during road construction 
and maintenance, land clearing and swamp reclamation. Additionally, some 
increase In traffic can be expected with improved farming practices be
cause of the transportation of inputs and outputs. Aggregate fuel usage
should be relatively minor. The farm to market rodds are neither wide 
nor paved, thus constructiun would be relatively simple and much of it 
would be labor intensive. After the land has been cleared (again by
labor intensive methods, but using some chain saws), little mechanization 
will be used. Traffic on new farm to market roads and project associated
 
use of existing roads would be light and primarily seasonal. Thus, fuel
 
consumption for the project would be of minor significance.
 

U. [,,JILDIN(; MATLRIALS 

Building materials will be used in roadway construction, culverts and 
bridges, tatchment basins, and storage facilities. The roads will be 
constructed of laterite, a naturally occurring material which is abun
dant inthe project arei. Culverts and bridges will be formed by small
 
earth filled or concrete dams with concrete spll4ays and wooden stop
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logs. Storage facilities for agricultural inputs and outputs will be 
required at the village level, and ultimately at the cooperative level.
 
These will probably be of wood and tin, although the use of wood should 
be minimized. Thus, little building material will be required, and Post
 

-offthat-wi I-beof-native material ,-such -as-Iaterite and -timber.- Cement . 
sand, gravel and tin will be used for some minor construction. Farmers 
who relocate to be closer to transportation routes, distribution points, 
etc., will build new homes, but these will be of traditional materials 
and the relocation process conforms to present shifting agriculture

practices,
 

E. CAPITAL
 

The estimated cost of this project is $20,256,000. While this will be 
an irreversible comitment of resources from one viewpoint, the projected
internal rate of return is21 percent. Thus, there will be a short term 
comitment of ca ital resources, but, economically, those resources are 
neither irrevocagle nor irreversible in the long ternm. More simply stated, 
the capital which is Invested will eventually be returned through repay
ment of loans, rincreased taxes and better balance of payments. Such 
resources could be put to other uses during this period, however, and 
may, therefore, be considered an irrevocable comitment, particularly
ifunforeseen natural or economic events should alter the projected
 
rate of return.
 

F. AGRICULTURAL MATERIAL 0 

Agricultural material includes seeds, seedlings, fertilizer, pesticides
and herbicides. Seeds and seedlings should not be considered an irre
versible comitment of resources as they could be utilized to produce
additional seeds. Further, they are produced for the specific purpose 
of planting. Fertilizer, pesticides and herbicides are created from 
other resources and their comitmnt Is Irreversible and irrevocable. 
Many are based on petroleum derivatives and, thus, use a limited re
source. These materials will not be recoverable.
 

,. 
 LABOR
 

Itisestimated that 800,000 man days of paid labor will be required,
Inaddition to the unpaid family farm labor. The labor thus utilized
 
cannot be used for ar other purposel however, since there Isoften a 
labor surplus inthe area, this comitment Is justifiable. 
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XI. SUMMARY AND CONCLUSIONS 
A. SUMMARY 
The immediate purpose of the Upper Song County Integrated Rural Develop

imont Project is -to Increase the agrlcultural-productivltyoand income of 
small famors in the project area. The ultimate goal, partially achieved



* 	 by the imediate project purpose, is to improve the general welfare of 
the rural population. The project spans 5 years from the time of implo
mentation to completion and will achieve the project goal through a com
bination of agricultural, social, economic and health components.

.- 1. ProJIt k get 
Agricultural components include crop development, development of coopera
tives, agricultural extension services and research program. Crop
development will concentrate on improvements in rice cultivation. These 
improvements will include use of Improved rice strains and better farm 
management practices to upland rice and improved seeds and double crop

• 	 ping for swamp rice, In addition, planting of cash crops (coffee and
cocoa) and dry season crops (such as meizes sweet ptatos, peanuts, 
cow peas, okra, etc.) will be encouraged. The crop development program
include the use of fertilizers (urea and hyperphosphate) and pesticides
(possibly BC, endosulfan or trichlorfon). Cooperatives will be devel
oped to render essential services such as marketIng, credit, input supply,

* 	 etc. to the area farmers. Information and assistance with new or unfami 1
isr agricultural 	practices will be provided by agricultural extension 
aides. An important component In this project is agricultural researc,.
Priority In research program will be given to crops such as coffee, cocoa,
oil Palm and coconut (all potential cash crops). When taken together,
these comonents will contribute heavily toward reaching the goal of im.• 	 proving the general welfare of the rural population. 

Social componnts 	Include Improvements to transportation and training
 
program. Transportation improvemnts will consist of upgrading existing
farm to market roads and Increasing the present network bY about 130 per
cent with the construction of 170 kilometers of new far to market roads

*Training will be provided for extension aides and cooperative staffs. 
This training will be necessary to familiarize the individuals with 
their duties and functions. Once trained, the aides and staffs will 
then provide training to individual farmers. 

The economic component will consist of a revolving credit fund to provide
credit to small scale farmers In the project area. This credit fund will 
be established as a long term permanent operation. 

The health services component will concentrate on the schistoomlasis 
problem and will Include both a Schistoso is Surveillance Unit and a
snail control progr. Also, In coordination with the Public Health
Service, disease treament facilities will be mode available. Trans
portation Improvements will provide access to medical facilities for 
farmers and access to rural areas by healt tams. 
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2. Environmental Effects
 

Adverse impacts to the environment will occur as a result of project
 
implementation and will 'rfect the natural ecosystem, air and water
 
quality. However, thrse impacts will be of minor significance.
 

Impacts to the nditural ecosystem i-,clude the destruction of upland forest
 
as part ot the upland rice program and swamp destruction associated with 
the clearing of swamp for rice rroduction. Also, road construction will 
destroy some natural lanis. Air quality degradation will be primarily 
on a localized basis due to Lne "slash and burn" method of clearing farm 
land and from road construction. Short-term water quality degradation 
will occur as a result of increased turbidity due to runoff from construc
tion sites. Long-term runoff from agricultural land will decrease water 
qua'ity because of fertilizer and pesticide residues. Proper mitigation 
measures would lessen these impacts. 

B. CONCLUSIONS
 

lhis Environmental Assessment has considered the consequences of imple
menting the Integrated Rural Development Project as well as nine alter
natives to that project. The alternatives include the No Action (no
 
development plan), five plans which are parts of the prorosed project 
and three conceptual alternatives.
 

The No Action plan would provide none of the benefits of the proposed 
project but would result in some negative environmental effects. These 
impacts are primarily loss of the natural ecosystem because of continued 
use of shifting agriculture. The five plans which are part of the pro
posed project do provide some benefits to the project ared. However, 
none of the plais pr,)vide all of the benefits of the proposed project 
and all plans have .cxme detrimental environmental aspects. The same 
can be said of tile Lhree conceptual alternatives; some benefits accrue, 
but less than from the proposed project, and adverse environmental im
pacts will occur wit- each.
 

Thus, none of the alternative plans provide the full benefits which will 
result from the proposed Integrated Rural Development Project. All of 
the alternatives and the proposed project will cause similar but unequal 
environmental damage. As discusse-d in the Assessment, the environmental 
impacts of the proposed proiect will be primarily ,hort-term and/or of 
minor importance. In view of the full range of benefits provided and 
the minor adverse environmental impacts, it Is the conclusion of this 
Environmental Assssment that The Upper Bong County Integrated Rural 
Development Project should be iniplemented in tile manner and to the 
degree proposed. 
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I. BACKGROUND OF THE REPUBLIC OF LIBERIA
 

A. LOCATION AND GEOGRAPHY
 

Bordered by Sierra Leone, Guinea and the Ivory Coast, the Republic of
 
Liberia..is.
.situated.on.the-southern edge-ofAfrica s-.great-western

bulge (see Fig. 1.). Itoccupies a prominent position both strategically
 
and commercia1ly since a circle with a radius of 806 kilometers (500 miles),


*centered at VoinJama in northern Liberia, would touch or include ten West
 
African countries. Liberia iswithin 806 kilometers (500 miles) of the
 
Greenwich Meridian and 484 kilometers (300 miles) of the equator. This
 
English speaking country encompasses approximately 98,420 square kilometers
 
(38,000 square miles), completely within the tropics. Liberia has the
 
general form of a trapezoid, the longest side of which is its Atlantic
 
coastline extending some 565 kilometers (350 miles) in a northwesterly
 
direction from the Cavally River near Cape Palmas to the mouth of the Hano
 
River (see Fig. 2.). Its width varies between 274 and 177 kilometers 
(170 and 110 miles). The Mano and Makona Rivers form the northwestern 
boundary with Sierra Leone and a series of river segments and drainage

divides separate Liberia from the inland portions of Guinea to the north
 
and the Ivory Coast to the northeast and east, The four major physio
graphic zones which form distinctive belts of elevation and relief 
extending from the coastline inland are; the coastal plain, the belt of
 
rolling hills, the belt of mountain ranges and plateaus and the Northern
 
Highlands.
 

Averaging 40 kilometers (25 miles) indepth, the coastal plain attains
 
an elevation of between 9 and 30 meters (30 and 100 feet) above sea level.
 
Its surface Isflat or very gently rolling with a few isolated hills
 
rising over 46 meters (150 feet). Major rivers cross the plain in broad
 
meanders which become wider near the shoreline and merge with coastal
 
lagoons and mangrove swamps. The Liberian coast iscnaracterized by the
 
effects of a powerful surf which has produced an even coastline along

which active sand beaches separate coastal lagoons from the sea and surf
formed bars occur at the mouths of rivers. A few points along the shore
line such as Cape Mount, Cape Mesurado and Cape Palmas have palisades

directly fronting the ocean.
 

The belt of rolling hills begins at the inner margin of the coastal plain
 
and ismarked by a definite transition to a more rugged terrain with a
 
general elevation of 61 to 152 meters (200 to 500 feet).
 

Abrupt elevation changes and waterfalls along major streams signify the
 
beginning of a belt of mountain ranges and plateaus, as much as 129
 
kilometers (80 miles) inwidth. The general aspect of this belt is that
 
of a dissected plateau having an elevation of 183 to 305 meters (600 to
 
800 feet) above the surrounding terrain. Hillsides normally have a convex
 
form with streams occupying V-shaped valleys characterized by small level
 
areas between the hills. The dendritic drainage pattern isquite intricate
 
with closely spaced streams and valleys. Upper Bong County iswithin this
 
plateau zone,
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The Northern Highlands are found in the northern parts of Lofa and Nimba
 
Counties and form part of the Guinea Highlands which are also known as
 
the Futa Jallon Mountains. The characteristic topography of this region
 
is a series of long ridges with dome shaped sunmits. The Wologisi Range
 
in Lofa County is about 65 kilometers (40 miles) long with a maximum ele
vation of 1,356 meters (4,450 feet). The Nimba Range reaches an elevation
 
of over 1,829 meters (6,000 feet) in Guinea and over 1,372 meters (4,500
 
feet) in Liberia.
 

In surinary, the Republic of Liberia is a nation occupying a unique position 
on the western coast of Africa. It is a nation of coastal plains, rolling 
hills and low mountains with a tropical climate and a number of rajor rivers. 
It is strategically located for corinerce ,ithin the West African States; 
Monrovia is its capital city, with a free port status. 

B. HISTORY
 

The general history of Liberia is composed of three major periods. Traditions 
and linguistic evidence suggest thbt the original inhabitants of Liberia 
migrated south from the savannas of the Western Sudan, possibly as early as 
the third (entury A.D. Subsequent movements characterized by a general drift 
towards the coast continued and accelerated in response to Arab invasions 
of Northern Africa Letween the 8th and 11th Centuries. The nearly impene
trable high forest belt south of th( moist savanna regions offered not only
 
security, but more unoccupied farmlaid as a refuge from the nomadic invaders
 
of the Sahara.
 

For the next several hundred years, iration consisted of the continued 
rovement of peoples from the interior towards the coast with coastal diver
sification by seafaring tribes. Ely the beginning of the 19th Century, 
Liberia contained several tribes with distinctive linguistic characteristics. 
Peoples along the coastline and the lower parts of the major rivers had some 
contact with European traders who had been visiting the region since the 
15th Century. There was also considerable disruption of coastal cultures by 
slave-taking activities during this period. 

A second major period in Liberian history be(an in 11122 when the first of 
d migration of Americans of African descent returned to establish free 
colonies inAfrica. Although numerically a small minority, these settlers 
from the United States introduced a more sophisticated agricultural economy to 
the Ifnnediate coastal area. Dur',l the mi1d-part of the 19th Century signi
ficant amunts of palmikernels, offfee, sugar cane, gin(er and natural dyes 
were exported and extensive concerce in tropical agiricultural products was 
carried on In [ iberian owned merchint .hi ppinq; with Europe and North Anerica. 
By the 1870's, however, there was Increasin competition from the produce of 
colonial areas which had the he-nefit of Lai;iiI susdization from thet 
mother country and protected trade relationships, Liberia, having no direct 
colonial ties, lost much of her convi'erce and there followed nearly a half 
century of economic stagnation, during which the nation experienced severe 
financial problems with Its foreign trade.
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A new period of agricultural and marketing opportunities began inthe 1930's
 
when the Firestone Rubber Company established extensive rubber plantations

inLiberia as an alternative to the high fixed price of rubber from the
 
colonial possessions of European powers. Production of Liberian rubber was
 
Just getting well established when World War 11 caused an influx of American
 
military aid, chiefly for construction of an airbase, vital to the South
 
Atlantic-Trans African suppy route to support the war inthe Nddle East ..
 
During -thls-p
-iOf d-thelarge airpo__rt,'now 'known as: Roberts 'rField, was con
structed. A significant increase inboth the quality and quantity of
 
Liberian roads was made and the initiation of a sizeable American presence
in Liberia took place. 

Following World War II, rubber production increased as additional plantations,
both foreign and Liberian$ were developed. Beginning about 1950, the exten
stive deposits of high grade iron ore, which had been discovered inLiberia,
 
were exploited by foreign concessions from Europe and the United States.
 
This has increased steadily until the present time. Today, Liberia annually
 
exports more than 25 million tons of iron ore with a value of more than 65
 
million dollars. As a result, the nation as a whole has a favorable foreign

trade balance and expanding export economy. This, despite the fact that most 
of the population still exists ina basic subsistence agriculture society.
During the latter half of the modern period of export oriented economw, a
cultural change began taking place. For the first time, the indigenous
African tribal population is being integrated into the culture, Although
most economic and political power is still vested in the descendents of the 
American immigrants, the benefits of modern development are being gradually
extended throughout the country. 

C. GOVERNMENT AND POLITICAL DIVISIONS
 

1. Federal 

Liberia isAfrica's oldest independent republic, governed under a Constitu
tion which dates to 1847. The goverr'mt it ,aded by a president (presently
William R. Tolbrt), who is initially elected for an eight year term, and can
be re-elc-1 for an indefinite number of four year terms. The legislative
body is a toamoral Congress, consisting of a Senate (two from each county 
or le members) and a House of Representatives (52 members). Senators are 
elected for six year terms and Representatives for four years. The Cabinet 
organizations are each headed by a Minister. 

Since 1904-1912, a dual system of administration for the interior has existedl 
the interior service officers (provincial comissioners, district comissioners, 
etc.) and the paramount chiefs clan chiefs, town chiefs and quarter chiefs 
who are responsible for the collection of revenues and the administrationof customar Justice. B 1920, the country consisted of four counties along 
the coast (extending 65 kIlomters Inland) and five hinterland provinces.
Various changes were made to the composition of territories, counties, pro
vinces, etc. until 1963, when a law converted the hinterland provinces Into 
counties. This resulted in the present nine counties as shown in Fig. 3. 
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2. Local
 

a. County
 

The size, population and population density of the counties vary greatly
 
as indicated in Table 1. Since the early 1960's, Liberia has had one of
 
the fastest growing populations in Africa, with an annual rate of 3.3
 
percent. In the counties, however, the growth rate varies from 1.1 to
 
4.8 percent. The populations of Grand rXdpe Mount, Montserrado and Nimba
 
counties grew significantly faster than average, while the growth rate
 
was well below average in Grand Bassa, Grand Gedeh and Sinoe counties.
 

Within the counties, there are political subdivisions; territories, dis
tricts and subdistricts. Only Grand Bassa, Maryland, Montserrado and
 
Sinoe have territories with Montserrado having two and the others one each.
 
The next smallest subdivision is the district which is further subdivided
 
into clans or townships. The township is more a political subdivision
 
of the Liberian Government, while clans are based on hereditary custom.
 
As of 1974, taere were 54 districts and 46 townships in the country.
 

b. Tribal
 

In addition to the administrative system of the county-territory-district,
 
there is the traditional leadership based on tribal lineages. The approx
imate territorial boundaries of each major tribe are shown in Figure 4.
 
Included in the tribal system are the paramount, clan, town and quarter
 
chiefs. When the first national census was taken in 1962, there were 124
 
paramount chiefdoms and 336 clan chiefdoms in the country. The 1973 census
 
indicated there were 369 clans in the country. The area of each chiefdom
 
varies greatly, the largest being the old Kongba Chiefdom. Lying between
 
the Morro and Lofa Rivers, its 3,217 square kilometers (1,242 square miles)
 
extend into the Gola National Forest.
 

Chiefdoms are subdivided into clans, each headed by a Clan Chief, who is,
 
in turn, superior tu a number of Town Chiefs. Tribal leaders are elected
 
by the people eveiy rour years, a system which apparently makes sure that
 
the fonmdl leadership is in accordance with the informal authority stucture.
 

A town, (or minor settlement, which isalso normally called a town) is a social
 
system in intself. itmay consist of different numbers of families. The
 
elected Town Chief can nominate his assistant, the Quarter Chief. Inaddition,
 
there may be other dignitaries, such as town elders, church leaders and
 
medicinemen. The Town Chiefs are responsible for tax collection and all
 
matters concerning government affairs.
 

D. SOCIAL STRUCTURE
 

1. Rural Population
 

The 1974 census classified about 71 percent of the population as rural; how
ever, iicharacteristics of economic activity and availability of social and
 

physical infrastructure are considered, this proportion would be even higher.
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TABLE 1. COUNTY DATA, LIBERIA*
 

County 	 Area County Population Annual Share of Density

(sq Seat Growth Population 1974
 
miles) 
 1972-74 1974 (persons/ 

1962 1974 () (%) sq mi) 

Bong 3,650 Gbarnga 131,528 194,191 3.3 12.9 53.2 

Grand Bassa 5,650 Buchanan 131,840 150,926 1.1 10.0 20 -

Grand Cape Mount 2,250 Robertsport 32,190 56,604 4.8 3.8 25.2 

Grand Gedeh 6,575 Zwedru 59,275 71,825 1.7 4.8 10.9 

Lofa 7,475 Voinjama 123,165 180,737 3.2 12.0 24.2 

Maryland 1,675 Harper 62,786 91,619 3.2 6.1 54.7
 

Montserrado 2,550 Monrovia 258,821 439,997 4.5 29.3 172.5
 

Nimba 4,650 Sanokole 160,743 249,702 3.8 16.6 53.7
 

Sinoe 4,350 Greenville 56,095 67,599 1.6 4.5 15.5
 

Total 38,250 	 1,016,443 1,503,200 3.3 100.0 39.3
 

* Republic of Liberia, 	National Planning Council, National Socio-Economic Development Plan, July 1976-June 1980,
 

March 1976.
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The majority of the rural population is engaged in subsistence agriculture,

although vegetables and tree crops are sometimes cultivated for cash purposes.

Family incomes are low and services and utilities are extremely limited. The
 
structure of the rural society generally begins with tribes or chiefdoms
 
headed by a Paramount Chief. While the division of clans is based on lineages,
 
town leadership is based on geographical divisions.
 

Economic, political and other social activities are strongly influenced by

family relationships but the impact varies in form and implications for the
 
working of other institutions. The rural household is the prime user of the
 
two principle production factors, land and labor. Although the federal govern
ment is officially the ultimate owner of all land inLiberia, tradition based
 
control, exercised by the various tribes under the chiefs, is recognized.

This same tribal control rules the family's access to the land. A recognized

member of a traditional group may occupy and use any piece of land not occu
pied by anyone else. Because of the system of shifting cultivation, strict
 
rules are observed regarding land clearing. It isgenerally accepted, how
ever, that a man has priority of choice over a piece of land which has
 
already been cultivated by him or his neighbor, or which isadjacent to his
 
present field.
 

2. Urban Population
 

Between 1962 and 1974 there was a noticeable shift of population from rural
 
to urban. This was evident in all counties, whether or not the population

growth rate exceeded the national average. Grand Bassa County had one of
 
the lowest average growth rates (1.1 percent), but about two-thirds 3f the
 
absolute increase inpopulation was reportedly concentrated in the town of

Buchanan where the population doubled over a twelve-year period. Similarly,

inMontserrado County, with one of the highest growth rates (4.5 percent),

about two-thirds of the additional population lived in Monrovia, the nation's
 
capital, which experienced a phenomenal growth of about 8 percent per year.

As a result of this pronounced migration into the towns, the proportion of
 
the population living inurban areas (communities of 2,000 or more persons)

increased from 20 percent in 1962 to 29 percent in 1974.
 

The largest urban area in Liberia is its capital, Monrovia, with a 1974 urban
 
area population of 204,213. Other major urban areas included Buchanan
 
(24,375), Harper (11,715), and Greenville (8,474). All of these lie along the
 
coast. Excluding Monrovia, the annual growth rate of all urban areas was
 
about 6 percent. This refelcts the general trend of migration, which occurs
 
in two phases, from the rural areas and villages to the larger settlements
 
and then from those settlements to Monrovia - the real focus of urban growth

and attendant problems.
 

The rapid growth of the capital city resulted inspontaneous development.

There was no land use planning, ineffective zoning, little enforcement of
 
building codes and slow expansion of water supply, sewage facilities, tele
phones and power. The most serious problem is inadequate housing. Land is
 
scarce and financing is lacking. The lawful owner of vacant land isoften
 
difficult to ascertain because of conflicting titles. Similar problems exist
 
in the other large cities, but not to the same degree. The smaller settlements
 
are considered urban, but are more rural inattitude and development.
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3. Population Characteristics
 

Available statistics indicate the average size of a household ranges from
 
4.1 in the urban areas to 4.9 in the rural portions of the country (Repub
lic of Liberia,Ministry of Agriculture, 1976b.). At birth, the average
 
life expectdncy of a Liberian is only about 45 years. Because of the pre
dominately rural isolated existence of the inhabitants, the illiteracy rate
 
is estimated to be 90 percent. Average family income is approximately $300
 
per year.
 

E. ECONOMIC STRUCTURE
 

1. Economic Development and Status
 

Liberia's economic development can be divided into two principal phases.
 
The first phase lasted from 1882 to the end of World War II and showed
 
relatively slow progress for two reasons. First, the sites selected for
 
the new settlements were most unhealthy and unfavorable to man in general
 
and especially to unadapted and unprepared settlers; and secondly, the
 
newcomers had to spend most of their energy struggling against internal
 
and external political difficulties that threatened the unity and indepen
dence of the state. The second phase started with the inauguration of
 
PresidentTubman and made Liberia the fastest developing country in the
 

world after Japan. In the two principal phases, five different periods
 
have been identified.
 

a. Period of Political Consolidation (1822-1847)
 

Until the declaration of Liberia's independence in 1847, a well-regulated
 
economic life was impossible because of political problems while tropi~dl
 
disease and internal wars constantly reduced the number of settlers.
 
Nevertheless, according to the census of 1843, 1,410 hectares (3,482 acres)
 
of land were owned and cultivated by the farmers of the colony; 21,200
 
coffee trees had been planted, and sugar cane, rice, Indian corn, potatoes,
 
tobacco, cotton and cassava were grown at many places, generally on a market
garden scale. Production, however, did not suffice to feed all 2,400
 
immigrants and the other inhabitants of the colony, and exports of coffee, 
ivory, palm oil and caiiwood for dyeing purposes were small. 

b. Period of Temporary Economic Consolidation (1847-1871)
 

After 1847, the political situation became more stable, the last slaver's
 
factory on the Cestos River was destroyed in 1849 (3,500 slaves were freed).
 
Treaties of "amity, comiverce and navigation" were concluded with Great 
Britain, France, Germany and many other European powers, shipyards were 
established at Monrovia and other places and agriculture was extended. 

In 1850, at the instigation of Samuel S. Herring of Bluchanan, Liberia 
initiated African export of palm kernels. In that year, some 2,024 hectares
 
(5,000 acres) of sugar cane, coffece, ginger, et., were under cultivation
 
along the St. Paul's River. By 1885, some thirty sailing vessels built in 
the country for Liberian shipowners, showed the Liberian flag in many
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European and American ports. In 158, the first exhibition was held in
 
Monrovia inwhich prizes were awarded for agricultural products, domestic
 
animals and agricultural implements manufactured inthe country.
 

By 1860, hundreds of tons of palm oil were exported whereas twenty years
 
before there was scarcely one drum, .-d camwood (Baphia nitida) sold for
 
fifty to eighty dollars per ton in the United States. During the same
 
period, rice was abundant, and exports of coffee, ginger, pepper and
 
sugar were considerable.
 

c. Period of Permanent Economic Crisis (1871-1934)
 

Liberia's early economic expansion was followed by a period of permanent
 
economic crisis. Itlasted from 1871 wl.zn the first financial loan was
 
taken under unfavorable conditions and ended in 1934 when the Firestone
 
plantations came into production.
 

During this period the economic situation was characterized by the dis
appearance of Liberian ships from the sea, by the decline in prices of
 
coffee, palm oil and sugar, by renewed tribal fighting in the interior, by
 
the granting of monopolistic concessions of wild rubber and minerals to
 
foreign companies, by constant boundary troubles, by the interruption of
 
German trade during World War I,by another series of loans in 1906, 1912
 
and 1926, by the effects of the world economic depression in 1929, and by
 
the discrimination against Liberia precipitated by the League of Nations
 
investigations of 1930.
 

d. Rubber Period (1934-1950)
 

The expansion of world trade after the 1929-30 depression coincided with
 
the beginning of steadily increasing rubber exports from the F'restone
 
plantations at Harbel and on the Cavally River which determine( Liberia's
 
economic position for about sixteen years. lax revenues rose f(om
 
320,000 dollars to nearly four million dollars in 1950 of whic[ about
 
twenty-five percent were export and import duties, land rent, hut and
 
other taxes from Firestone. The success of the Firestone experiment en
couraged more and more Liberian farmers to start private plantations so
 
that by 1950, about four hundred and sixty independent rubber farms
 
existed. The increasing income from rubber exports stimulated development
 
inall branches of public life: the road system was extended, the number
 
of motor vehicles grew from under one hundred to over eight hundred and
 
the budget for education was increased. 

e. Iron Ore Period (1951 to Present) 

Between 1951 and 1965, four Iron ore mines came into production and pro
vided thousands of people with improved incomes. The mines 1aused a
 

1961. A
marked economic boom which reached its climax between 1959 awl 

five-year plan for the improvement of the infrastructure and the economic 
structure Ingeneral was started in 1951 and was followed by another five
year plan in 1963. Concurrently, technical co-operation with the USA and 
other countries was Intensified, and hundreds of millions of dollars of
 
private capital were attracted by the Open Door Policy which President
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Tubman announced when he came into office in 1944. The results of this
 
policy can be recognized through all the following chapters, whether in
 
the growth of the educational and public health budgets or in other sectors
 
of the national economy.
 

f. Present Conditions 

Today, Liberia's economy is dominated by the production of rubber and
 
iron ore for export, mainly by foreign-owned enterprises. These enti
ties, using modern technology and enjoying the associated high productivity,
 
are the main source cf export earnings and wage employment, and contri
bute a sizable share of governmental revenues. Traditional agriculture,
 
at the other extreme, has mininal interaction with the monetized economy,
 
but continues to support the majority of the population--perhaps as much
 
as 70 percent--at very low levels of productivity and income. The main
 
products of traditional agricu-ture are rice, cassava, palm produce and
 
sugar cane. Other relatively large sectors, in terms of output and employ
ment, are trade, government, transport and communications. The structure
 
and growth of the Gross Doinestic Product (GDP) of Liberia is shown on
 
Table 2.
 

2. Traditional Economy 

The traditional economy provide!. about 14 percent of the country's GDP.
 
The majority of the country's pcpulation depends on agriculture and re
lated activities for its livelihoood. Preliminary estimates from the 1974
 
Population Census indicate that about 70 percent of the population live in
 
rural areas, i.e. settlements nf under 2,000 persons. The majority of these
 
people are primarily engaged in agriculture. Traditional holdings are
 
typically less than 4 hectares (10 acres) and are farmed by thousands of small 
land-holders practicing shifting cultivation of rice and cassava. Rice, 

the staple food in the Liberian diet, is the largest single product of the 
traditional economy, accounting For about one-third of vdlue-added in the 
sector. Most of the rice is produced and consumed on a subsistence basis.
 
Cash crops, (e.g. cocoa, coffee, palm oil, sugar cane, vegetables) and the
 
raising of goats, pigs and poultry are becoming increasingly popular but
 
have not produced a major econonic impact. 

3. Modern Concession Economy 

The modern sectors of the economy generate most of the domestic income. 
Concession activities, encompassing mining and agricultural production 
developed within the framework of specific concession agreements between
 
government and private investors, directly account for almost one-half of 
Gross Domestic Product ((UP) of the modern economy (Table 2.). 

a. Iron Ore Minng 

Iron ore mininq is by far the larlest single activity In this sector, 
accountinq for three-quarters of va lue-added by concesions and 28 percent 
of the GOP. Since 1965, when the last of four companies started operations,
 

tons to 24.5 million tons in
production increased fr(n 15.5 million metric 
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TABLE 2. STRUCTURE AND GROWTH OF GDP AT CONSTANT (1971) FACTOR COST, 1964-1974
 

Average
1964-66 

Average
1972-74 

Annual 
growth 
1964-74 

$million Per- $million Per- (percent) 
cent cent 

Modern Economy 231 83 368 86 6.0 

Concession Sector 98 35 159 37 6.2 

Rubber 13 5 20 4 5.5 

Forestry 1 - 8 2 29.8 

Iron-ore Mining 80 29 120 28 5.2 

Other Mining 4 1 11 3 13.5 

Other Modern Sectors 133 48 209 49 5.8 

Commercial Agriculture 7 3 16 4 10.9 

(Rubber) (2) (1) (5) (1) (12.1) 

Manufacturing 8 3 20 5 12.1 

Construction 13 5 14 3 0.9 

Government 18 6 25 6 4.2 

Other 87 31 134 31 5.6 

Traditional Economy 46 17 61 14 3.6 

of which, Rice (15) (5) (21) (5) (4.3) 

Total Economy 277 100 429 100 5.7 
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1974. Liberia isnow the fifth largest exporter of iron ore in the world.
 
Production in 1974 included about 4 million tons of high value pellets,
 
an item first produced, on a significant scale, in 1968. Iron ore has
 
only a small direct linkage with the rest of the economy. The main direct
 
contribution to the economy is in the form of payments (profit sharing,
 
royalties) to government, which averaged 7.4 percent of export sales in
 
1971-73 but only 5.3 percent in 1974. The production process is typically
 
capital-intensive, and capital equipment as well as other material inputs
 
are largely imported. Further, as much as 10 percent of the labor force,
 
including many of the higher paid technical and managerial staff, are
 
expatriates. The mining companies are predominately foreign-owned, although
 
the Liberian Government now holds 50 percent equity inone company, 37.5
 
in another, and there exists a small private Liberian shareholding. Em
ployment of about 11,000 is less than 10 percent of the wage-labor force,
 
and wage payments absorb only about 15 percent of the gross earnings of the
 
iroi ore mining companies.
 

b. Rubber Production
 

Seven foreign-owned concessions, of which the Firestone Company is the
 
oldest and largest, accounted for about two-thirds of rubber production
 
in 1974. The concessions purchase the output of Liberian growers for
 
processing and export. Inresponse to falling world market prices, rub
ber output fell from an average of about 95 million pounds at the end of
 
the 1950's to 88 million pounds in 1962. Although prices remain rather
 
low, output subsequently increased annually, reaching some 189 million
 
pounds in 1973-74. With the growth of other activities, particularly iron
 
ore mining, the share of rubber production inGDP and inexport earnings
 
declined. However, exclusive of subsistence agriculture, rubber is still
 
the most important source of employment and income for Liberians. A
 
relatively large share of income generated inrubber production, probably
 
40-45 percent, accrues as national income to Liberia. This mainly results
 
frow the large number of laborers needed for tapping rubber.
 

c. Other Activities
 

Although iron ore mining and rubber production ac(ount for the majority
 
of concession activity, other mining and agricultural concessions have
 
been granted and/or are being negotiated. Included in this category are
 
diamond and gold mines and forestry concessions (used to grow trees for
 
pulp wood). These concessions currently contribute about 5 percent of
 
the annual GDP.
 

4. Other Sectors of the Modern Economy 

a. Coninercial Agriculture
 

Liberian-owned coninercial farms are primarily engaged in rubber production, 
but also include significant acreages of cocoa, coffee, palm oil and vege
tables, and some poultry dnd livestock raising. The establishment of 
these farms, which range insize from 2 to 405 hectares (5to 1,000 acres) 
was stimulated from the 1930's by the operation of the Firestone rubber 
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concession, and the availability of considerable labor and cheap land. The
 
management of these farms, except for the larger ones, is generally ineffi
cient. Rubber production of Liberian farmers, which was negligible in 1950,

contributed about 18 percent of total output in the early 1960's and increased
 
further to around one-third in 1973-74. Permanent wage-employment in rubber
 
production is approximately 42,000 persons, or one-third of the wage-labor

force. The total contribution of conmercial agriculture to the GDP is
 
4 percent.
 

b. Manufacturing
 

The manufacturing industry is a small part of the Liberian economy, account
ing for less than 5 percent of GDP in recent years. The sector has a dual
 
structure, consisting of a large number of small shops engaged in tailoring,

concrete blocks and furniture making, and a relatively few modern estab
lishnents of modest size. Little data are available about the small scale
 
sector. Food and chemicals are the main branches of manufacturing acti
vity, accounting for 35 percent and 40 percent of value-added, respectively.
 
The major products of the food category are bread, beer and soft drinks;
while petroleum products account for most of the value-added of the chemicals
 
and related industries.
 

c. Other Components
 

Various services, such as commerce, transport, utilities, financial and
 
personal services, account for the bulk of value-added in the rest of the
 
modern economy (about 31 percent of GDP). The contribution of government

services is also fairly important, reflecting the fact that government is
 
the largest single employer in the country. Value-added in construction
 
activity is fairly snll and is mainly determined by investments in the
 
concession sector of the economy.
 

5. International Trade
 

Liberia is an important supplier to foreign nations of minerals and other 
raw materials such as iror ore, rubber, coffee, cocoa, diamonds, palm
kernels and timber. These constitute the principal export commnodities.
Liberia is also an important buyer of machinery, foodstuffs, fuel and 
other items which form the main import goods of the country. Liberia's 
economy is very open. Small countries typically have a narrow, highly
skewed resource base and limited domestic markets, so that they necessi
rily export a large share of domestic output (usually a small number of 
primary co1tunodities) and import a wide range of consumer and producer
goods. The importance of foreign trade and capital flows has been further 
enhanced by the Government's deliberate "open door" poli cy. In Liberia 
imports have accounted for around 30 percent of total supplies since the
mid 1960'-, while the share of exports in the (isposition of resources 
rose from 38 percent in the 1960's to 40 percent in the early 1970's. 
rhis reflects the domi nate role of iron ore--all of which is exported--
In the (irowth of output. In the period 1971-74, iron ore accounted for 
almost two-thirds of exports, rubber for 13 percent, diamKnds for 11 per
cent, and timber for about 4 percent. 
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6. Economic Growth
 

Liberia enjoyed a relatively high rate of economic growth over the last
 
decade. The average annual growth of GDP is 5.7 percent in real terms
 
and 8.7 percent in current prices from 1964 to 1974. Value-added by con
cession activities grew faster than average, reflecting the opening of
 
new mines, investment in iron ore pelletizing facilities, the beginning
 
of the commercial exploitation of the country's rich tropical forests,
 
and expansion of diamond mining. Manufacturing industry and commercial
 
agriculture (excluding rubber production by foreign concessions) also grew
 
much faster than average. Inthe case of manufacturing, this mainly
 
resulted from the opening of an oil refinery. Although output of the
 
traditional economy grew more slowly than the average for tl-' entire
 
economy, it is nonetheless estimated to have grown significantly faster
 
than the rural population. This probably reflects increased labor input,
 
expansion of the cultivated area, and shifting in the crop mixture towards
 
higher-value, marketable crops.
 

Real per capita GDP in Liberia ismuch higher than inmost other West
 
African countries. Real per capital income (valued at 1971 prices) in
creased at about 2.4 percent per year since the mid 1960's and is esti
mated to have reached about $300 in 1974. However, because of the great
 
differences in productivity between the concession and traditional sectors,
 
the bulk of the population still has relatively low incomes.
 

On April 2, 1975, the National Planning Counc;l (NPC) authorized the Minis
try of Planning and Economic Affairs to prepare a comprehensive National
 
Socio-Economic Development Plan covering the first four years of the New
 
Administration to be inaugurated in 1976. This Plan was published on
 
March 9, 1976.
 

The basic objectives of this development strategy are:
 

Diversification of production;
 

dispersion of sustainable socio-economic activities throughout
 
the country.
 

total involvement of the entire population in the developmental
 
efforts; and
 

equitable distribution of the benefits of economic growth, develop
ment, and diversification to ensure an acceptable standard of
 
living to all Liberians.
 

The cornerstone of the diversification strategy is integrated rural development.
 
This involves the design and implementation of comprehensive programs for
 
raising agricultural productivity, improvinq associated rural economic activi
ties, such as marketing, and providing a social and physical infrastructure to
 
enhance the quality of life in the villages where most Liberians live. The
 
improvement of agricultural Incomes via increased productivity isabsolutely
 
essential for self-sustaining transformation of economic conditions in the
 
rural areas of Liberia.
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F. TRANSPORTATION
 

1. Roads
 

Roads are the basis of Liberia's internal transportation system, and are
 
the principal means of moving both passengers and goods. Most roads,

however, are not paved, and the unpaved all-weather facilities have a
 
lateritic surface.
 

Before World War II,there were approximately 161 kilometers (100 miles)
 
of roads passable to motor vehicles in Liberia. Most of this mileage was
 
in the vicinity of Monrovia. Limited improvements in transportation faci
lities occurred during World War IIas a result of the war effo.-t of the
 
United Stater, and by the end of the war, the general pattern of major

highways was formed. Even then, the country had only 355 kilometers (220
 
miles) of roads, mostly unsurfaced.
 

In1953, the Liberian Government began an intensive program of road
 
construction. The emphasis of this program was to develop primary toads
 
to provide year-round highway access to remote regions of the country.

Between 1953 and 1960, nearly 435 kilometers (270 miles) of primary roads
 
were constructed and over 113 kilometers (70 miles) of roads improved. By

1964, roads of lesser quality also had been built to improve access. Use
 
was also made of roids constructed by private corporations.
 

Continued construction closed several of the gaps in the network until the 
system developed into that shown in Figure 2. As can be seen, there are 
several areas not yet connected b all-weather roads. The Liberian govern
ment classifies highways into primary, secondary and farm-to-market roads. 
Primary and secondary road classifications are based on design standards 
set forth inTable 3, with primary roads further divided into classes A 
and B as shown. Primary roads are the most important national/international 
roads connecting the major population centers and secondary roads provide 
access to the primary roads for small cotiviuntties. Farm-to-market roads 
give farmers access to primary or secondary roads but do not meet design 
standards. They are, most often, built along existing trails and only
suitable for 4-wheel drive vehicles but provide access to smaller popu
lation centers. Thus, classification of roads based on design standards 
must frequently be a goal rather than a reality. The highway network of 
Liberia was surveyed for the Liberian Department of Public Works in 1972 
and the composition of highways i'. shown In ible 4. 

A study completed in 1914 indicated the total road rietwork of Liberia com
prised 5,061 kilometer'. (3,3111 tlles ) of roads. This would mean that there 
are approxim.ntely 2,/31 kilometers (1.68/ miles) of farm-to-market roads 
in the country. While some uprading and new construction has occurred 
since the study was made, these fl(iures provide a good indication of the 
type and status of roads. 

2. Rat I 

Liberia has no national railroad, utlling nx'.t of the transportation 
budget for road construction. Several ratiroad I in(e! do exit, however, 
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TABLE 4. ROAD NETWORK COMPOSITION (INMILES)
 

County 


Montserrado 


Grand Cape Mount 


Bong 


Grand Bassa 


Lofa 


Nimba 


Grand Gedeh 


Sinoe 


Maryland 


Totdl 


Paved 


127 


-

27 


49 


-

-

-

-

203 


Primary 


Lateritic 


94.5 


70.0 


102.0 


-

154.0 


177.5 


206.0 


87.0 


50.0 


941.0 


Secondary Total 

(Lateritic) 

112.0 333.5 

43.0 113.0 

131.0 260.0 

82.0 131.0 

44.0 198.0 

68.5 246.0 

6.5 212.5 

- 87.0 

- 50.0 

487.0 1,631.0 
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having been constructed by various mining companies. The location of
 
these lines is shown on Figure 2. Approximately 145 kilometers (90 miles)
 
of railroad are narrow gauge, and 35 kilometers (22 miles) are standard
 
gauge. Thus, connecting these lines to form any type of system is un
likely. Tonnage moved on these lines exceeds that moved by any other
 
means, and is primarily iron ore.
 

3. Water
 

The rivers were important means of transportation even before settlement
 
by the immigrants. During the period of settlement, the downstream por
tions of the larger rivers between the fall zone and the ocean were the
 
major arteries of travel. It is interesting to note that no interior
 
settlements were established above the fall zone, or where navigation
 
terminated. Thus, after 1822, settlement was generally restricted to a
 
narrow coastal strip about 32 kilometers (20 miles) wide. Major rivers
 
which were utilized for transportation include the St. Paul, St. John,
 
Cestos, Sinoe and Cavally. While use of these streams has declined, the
 
Lofa and Farmington Rivers, little used during the early years, have be
come important routes for transporting rubber.
 

4. Air
 

During World War II,Roberts Field was constructed near Harbel under
 
an agreement between the United States and Liberian governments. This
 
airfield eventually developed into the Liberian international airport.
 
National airfields exist near Monrovia, Kolahan, Samiguellia, Buchanan,
 
Tchien, Greenville and Harper. Additionally, a number of landing strips
 
exist throughout the country. Scheduled passenger service to principal
 
settlements is provided by the Liberian National Airways. Several air
 
taxi companies also operate throughout the country.
 

5. Sea
 

A deepwater port facility was opened at Monrovia in 1948, ushering in a
 
new era of economic growth for Liberia. Iron ore and petroleum, as well
 
as general cargo, are shipped from this port. Buchanan's deepwater port
 
was opened in 1963 and is extensively used for iron ore shipments. Port
 
development also occurred at Greenville and Harper, although most of the
 
berthing dt Harper has been shallow draft coastal steamers. The two ports
 
compete for the same export products, and the port of Greenville has better
 
facilities for deepwater draft vessels. Although Liberia has these ports
 
4- operation, and ranks first in world shippinq, it has a relatively
 
small merchant fleet. Most of the ships flying the Liberian flag are
 
foreign-owned.
 

G. COMMUNICATIONS
 

1. Telecoimin ications
 

Public telecommunication facilities for domestic and international tele
phone, telex and telegraph service is provided by the Liberia Telecommuni
cations Corporation (LTC), which has functioned as an autonomous commercial
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enterprise since 1972. Several private systems were installed in the past

because of the lack of public facilities. French Cables established
 
Liberia's first international telecommunications service in 1910, and now
 
operates an independent telegraph service. That service terminates at
 
LTC's switchboard, as LTC controls the routing of all telephone and telex
 
traffic.
 

A rudimentary telephone system was developed in the early 1960's to serve
 
the basic requirements of the Government of Liberia. A major expansion was
 
completed in 1965, consisting of the following components:
 

A local network consisting of automatic exchanges and associated
 
outside plants inCentral Monrovia (2,000 lines) and Senkar (1,000

lines) and small capacity automatic exchanges at 9 other settlements;
 

a national long distance trunk line network of a medium/low capacity

tube type multichannel microwave/VHF system connecting Monrovia
 
with local telephone exchanges and public telephones located in
 
some towns along the trunk network; and
 

high frequency international radio circuits for telephone, tele
graph and telex service.
 

The exchange capacity inMonrovia was fully utilized within one year and
 
there is a substantial waiting list for telephone installation. Long

delays are frequently experienced due to heavy use, and the reliability

of the service has been adversely affected by lack of routine maintenance.
 
Problems occur because of lack of funds and shortage of trained personnel.
 

2. Broadcasting
 

The Liberian Broadcasting Company (ELBC) was established in 1949 by a
 
private non-Liberian company. Only a radio station was operated until
 
1964 when a television service was added. The same year (1964) the
 
Government of Liberia purchased the company. Service is limited and
 
often unreliable, as the physical plant ismodest and technically obsolete.
 
The television transmitter serves only the Monrovia area and equipment

failures are common.
 

H. UPPER BONG COUNTY STUDY AREA
 

Bong County lies in the central part of Liberia as shown in Figure 2. Two
 
or the 111djor trunk roads of the country run through the area and connect it
 
with the northern and southern parts of the country as well as the coast.
 
From Gbarnga, the county seat, it is 202 kilometers (125 miles) to the
 
capital and main part of Monrovia. The study area is the upper portion

of Bong County, and contains approximately 6,493 square kilometers (2,507
 
square miles), or 69 percent of the county's land area.
 

The County Superintendent is incharge of local administration, and isthe
 
district representative of the President of Liberia. Bong isdivided into
 
five districts: Gbarnga, Kokoyah, Salala, Sanoyle and Gibi. At the district
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level the County Superintendent isrepresented by a district commissioner.
 
Inaddition to the county administration, there is the traditional tribal
 
system. Bong county is inhabited by members of the Kpelle tribe subdivided
 
into chiefdoms and clans. Within the Upper Bong County study area, there
 
are three districts, six chiefdoms and 28 clans (Fig. 5). The districts pro
vide the administrative liason with the national government, while the
 
chiefdom/clan provides the traditional leadership.
 

In this rural area, the family isthe basic unit. Farmers do not normally
 
move an extensive distance from their original homes and spend most of
 
their time in subsistence farming. The farm family accomplishes most of
 
the work, with the men clearing and burning the land and the planting/har
vesting accomplished by the women. Above the family, the clans and chiefdoms
 
form the major social structure.
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Figure 5. Upper Bong County, Liberia 
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II. EXISTING CONDITIONS INUPPER BONG COUNTY
 

A. PHYSICAL CHARACTERISTICS
 

1. Physiography
 

Bong County along with Nimba County was created from the former Central
 
Province. It is located in the central part of the interior of Liberia
 
beginning about 65 kilometers (40 miles) northeast of Monrovia and
 
extending to the Guinea border. The St. Paul and St. John Rivers form
 
the northwest and southeast borders, respectively. The study area is the
 
northeastern or upper portion of Bong County consisting of the districts
 
of Gbarnga, Kokoyah and Sanoyie, which are administrative sub-units of 
Bong County (see Figure 5). The total area of the three districts is 
about 6,475 square kilometers (2,500 square miles). The area is approx
imately bisected by the major trunk highway extending from Monrovia on the
 
sea coast of Gbarnga and the Guinea border. Upper Bong County is inhabited
 
by approximately 140,000 people, of whom 80 percent are engaged primarily

in agriculture, occupying about 18,000 individual farm holdings. 

The greater part of Bong County consists of rolling uplands traversed by
 
river valleys. Small areas are occupied by isolated high hills or low
 
mountains, examples of which are the Gu Mountains near Gamu. In the
 
northern half of the project area, there are very steeply dissected hilly
 
regions especially around Toto Mountain. Characteristic landforms of the
 
area are narrow, poorly drained valley bottoms in a densely distributed
 
dendritic pattern with interveninq hills generally about 30 meters
 
(100 feet) above sea level near the Guinea border. Schulze (1973) describes
 
this area as the upland and dissected plateau portion of the central or
 
bleetro-nimba block of the nation. The northern part of the area shows
 
a very distinct northeast, southwest alignment of ridges and valleys.

This pattern is less well developed in the southern part of the study area.
 

2. Geology
 

The geology of Liberia is not complex, but it is rather unique. Of the
 
four principal geologic eras (Table 5), the Precambrian (the oldest) and
 
Cenezoic (the most recent) comprise the majority of geologic formations
 
inLiberia. Most of Liberia consists of ancient Precambrian igneous and
 
metamorphic rocks, such as gneiss and granite. During the 600 million
 
years these rocks have been above sea level, the original fold mountains
 
have been continually eroded, resultino inthe present southwest-north
east ranges of residual mountains. Further denudation resulted in the
 
formation of gentle erosional surfaces found in many parts of the country, 
especially along the coast. The mountain ranges and hills rising over these 
plains consist of resistant portions of hard diabase interspersed with iron 
ore. 

During the Paleozoic era, volcanic activity resulted inmagma (molten rock)
 
filling cracks and faults in the earth's surface, dikes and veins. Some 
of this material is kimberlite, a rock formation containing diamonds. 
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TABLE 5. THE GEOLOGIC HISTORY OF THE EARTH INRELATION TO LIBERIA'S
 
GEOLOGY *
 

Era Age 

(millions 

of years) 


Cenozoic Present 

70 


Mesozoic 70 

225 


Paleozoic 	 225 

600 


Precambrian 600 

4600 


• From Schulze, 1973 

Duration 

(millions 

of years)
 

70 


150 


375 


4,000 


Characteristic 

Rocks and Minerals 


Sand, Loam, Gravel, 

Peat, Clay, Lignite 


Chalk, Limestone, 

Red Sandstone 


Diabase, Sandstone, 

Hardcoal, Slate 


Gneiss, 

Granite schists 
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Representation
 
InLiberia
 

Lagoonal and
 
coastal sands,
 
River deposits,
 
mangrove swamps, 
Diabase sills
 
and dikes, Lat
critic soils
 

Diabase dikes,
 
Kimberlite
 
dikes?
 

Volcanic in
trusions, Diabase
 
dikes, Kimberlite 
dikes? Diamonds
 

Gneiss, granite
 
schists, iron
 
ore, (itabirite), 
gold
 

1,2L_ 



Also formed during volcanic activity were intrusions of a coarsely crys
talline rock known as pegmatite and other minerals forming veins and
 
dikes of quartz which provide material for glass production. During the
 
Mesozoic era, Liberia remained above the sea. Thus rocks, minerals, and
 
associated products of economic importance dating from this period; i.e.
 
salt, limestone and petroleum, are not present.
 

The Cenozoic era consisted of both arid and humid climatic conditions.
 
During this period, the lateritic soils were formed. Somewhat later,
 
the coast was periodically inndated by the Atlantic Ocean, depositing
 
loose sand which extends as much as 16 kilometers (10 miles) inland.
 
Coastal platforms were cut into the shore which, through local uplift,
 
form the present raised beaches. More recent deposits, compose the clays,
 
sands and gravels found in river beds or terraces. These sometimes con
tain alluvial gold or diamonds.
 

The specific project area is underlain by metamorphic and igneous crys
talline rocks of Precambrian age, predominately granites and granitic
 
gneisses. The predominate structural trend appears to be associated
 
with folding, and these folds generally occur in a northwest-southeast
 
direction. Other than some road and construction material, there are no
 
mineral resources currently exploited in the study area. There are ten
tative plans for alluvial gold mining in the southern part of the area.
 
Iron ore mining occurs in the Bong Range, southwest of the area, and the
 
Nimba Range, northeast of Bong County.
 

3. C!ima te 

a. Climate Classification 

The tropical climate of the project area is characterized by moderately
 
high temperatures, a high relative humidity, a rainy season from March
 
through November and a dry season, during which rain may occur in small 
quantities. Records of temperature and rainfall are scarce and often 
imcomplete. It appears that the project area is somewhat drier than
 
areas to the north (Ganta Mission) and south (Gibi Estate). If clima
tological information from Suakoko is used, the climate of the area can
 
be classified, according to Koppen's classification, as Awl, a periodi
cally dry, isotherrn savanna climate. If data is used from the Gibi Estate,
approximately 35 kilometers (22 miles) south of the study area, the 
climate can be classified as And, a hot, isotherm monsoon climate. 

b. Tfvnpe ra tu re 

The teiperature in and around the project area is remarkdbly constant. 
Available data from Suakoko, Ganta Mission, Gibi Estate and Zorzor were 
analyzed (inmany instances, only partial data were available). The mean 
monthly temperature varied only slightly. For 17 years of record at 
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Suakoko, the mean monthly temperature varied from 24 to 26 °C (76 to 79 OF),
 
with a maximum recorded temperature of 29 °C (84 °F) &Pr.a minimum of
 
19 °C (67 OF). At Gibi Estate (13 years of records), the mean monthly
 
temperatures ranged from 24 to 27 OC (76 to 81 OF), with a maximum and
 
minimum recorded temperature of 28 °C (82 OF) and 23 °C (71 OF), respec
tively. Other data indicated similar variations, although temperatures
 
at Zorzor were slightly lower because of the higher elevation of that
 
town.
 

c. Precipitation
 

The only records of rainfall in the project area are those at Suakoko
 
CAES for the period of 1951 to 1971. For 47 months of this period, re
cords are not available, but for eight years a complete 12 month period
 
was recorded.
 

To supplement these data, rainfall records of stations outside, but
 
peripheral to the project area have been used. These stations are Ganta
 
Mission, Zorzor and Gibi Estate. At Ganta Mission, the record period
 
extends from 1951 to 1974, but for 28 months of this period no records
 
are available, and a complete record exists for only 15 years. At Zorzor,
 
records for a very short period (1954-1961) are available. For 27 months
 
during this period, no data are given, while a complete 12 month record
 
exists for only three years. At Gibi Estate, rainfall record from 1961
 
to 1974 are complete except for two months at the start of the series.
 

The mean annual rainfall at Suakoko, Ganta Missiu, and Zorzor has been
 
estimated by adding the mean monthly rainfall ,igures. For Gibi Estate,
 
the mean of 14 annual rainfall figures has bee taken. The r-an annual
 
rainfall figures thus derived for Suakoko, Ganta Mission, Zorzor and Gibi
 
Estate are 162, 231, 211 and 251 centimeters (64, 91, 83 and 99 inches)
 
respectively.
 

Itappears that a large part of the project area may have a considerably
 
lower rainfall than the areas to the r,.ch and to the south. The possi
bility that the lower rainfall figure at Suakoko may have been caused
 
by a systematic error due to the equipment utilized isnot likely as the
 
number of rainy days isalso considerably lower at Suakoko than at Gibi
 
Estate. Also, the project area has the appearance of drier conditions
 
than in the areas to the north and south.
 

Because of missing data for the stations of Suakoko, Ganta Mission and
 
Zorzor, the general trend of the annual rainfall at these stations can
not be determined accurately. However, from the records at Gibi Estate,
 
itbecomes clear that the past five or six years have had 15 to 20 per
cent less rainfall than the years in the early 1960's.
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d. Weather Patterns and Storms
 

Between the Tropics of Cancer and Capricorn, a belt of clouds and rain 
called the Intertropical Convergence Zone (ITCZ) moves north and south 
with an annual rhythm following the latitude of the sub solar point 
with a time lag of about six weeks. This rain-producing feature isa 
broad belt within which ascending currents of air lead to the formation 
of clouds and rain. The moisture in the belt is supplied by souther
ly moisture bearing winds from the Atlantic Ocean (monsoon). From the 
northeast, dry winds blow toward this belt (harmattan). These winds 
are cold during the winter (inthe north) and warm inthe summer. In 
the monsoon part of the belt however, temperatures are more stable. 

e. Mixing and Circulation 

During the dry season, the atmosphere is extremely stable with very
little vertical mixing. Haze is prevalent, especially when smoke from 
land burning isconfined within the lower few feet of the atmosphere.
Vertical mixing associated with rain squalls increases the atmospheric 
mixing activity during the rainy season.
 

4. Soils
 

a. General 

One of the major factors associated with an agricultural improvement
project is the potential of the soil to be utilized for crop produc
tion. In this regard, various reports were reviewed and analyzed by 
previous studies of the project arpa (Agrar-Und Hydrotechnik, 1975). 
Soil tests were conducted and an analysis made of the potential land 
uses. To understand the soil types and classification, it is necessary 
to review the specific factors which led to the formation of the soils 
in the study area; cliTate, parent material, vegetation, physiography 
and time. 

The climate is characterized by high temperatures, a long rainy season 
and a shorter dry season. The combination of this climate and parent 
material of Precambrian crystalline rock (mostly granite) has resulted 
in the formation of deep lateritic soils. (Laterite isirreversibly
 
hardened plinthite, a highly weathered mixture of sesquioxides, clay,
 
quartz and various other materials, poor inhumus.) Vegetation pro
tects the top-soil from excessive drying, protects the soil from ero
sion, produces organic material and promotes biological activity in
 
the soil. The factor of timde reflects itself in the different soil 
conditions in the uplands and the valley bottoms. The former are 
older and more deprived of nutritional elements. 

The physiography of the area plays an important role in soil formation. 
The formation of plinthite requires not only a warm climate, but also 
a fluctuating groundwater table. All topographic situations that favor
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such a fluctuation will also promote plinthite formation. With regard
 
to the project area, the following land forms can be distinguished:
 

(i) 	 Valley bottoms; A dense dendritic pattern of valley 
bottoms dissects the land, and most contain narrow al
luvial overflow plains with very high groundwater table 
throughout the year. Generally, they do not have plin
thite. The wider valleys consist of narrow alluvial 
overflow plains and low terraces. These terraces are 
characterized by a strong fluctuation of groundwater
table. Inmany soils of these terraces, plinthite 
occurs. 

(iI) Dissected uplands; The undulating to strongly rolling
topography has been caused by a continuous erosion of 
the old Precambrian base complex. Fhe dense dendritic 
drainage pattern has led to an irregular and dissected 
topography. The combination of high precipitation and
 
forest vegetation have probably affected the formation 
of a series of convex slopes which facilitates run-off. 

The convex forms are characterized by very deep soils 
with thick layers of very hard, knobbly laterite gra
vel, with some plinthite below it. The concave slopes
 
at the 	 foot of the convex forms have gravel-free soils 
with 	plinthite in the deeper soil horizons.
 

(iii) 	 High hills; Hill ranges and isolated hills ("Inselbergs") 
occur frequently and have steep to very steep slopes.
Generally, the soils are free of gravel and plinthite

and may have many weathered rock fragments.
 

b. 	 Soil Types and Properties
 

Soil 	 formation has led to the presence of an oxic horizon, plinthite
and laterite (irreversibly hardened plinthite) inmost upland soils of
 
Upper Bong County. According to the USDA system of soil classification,
 
these features can be defined as follows:
 

(i) 	 Oxic Horizon; A subsurface horizon that, among other 
characteristics, isat least 30 centimeters (12 inches); 
has only traces of primary abiminosilicates such as 
feldspars, micas, glaso and ferromagnesian minerals; 
has only traces of water-dispersable clay insome sub
horizons; has texture of sandy loam or finer in the 
fine-earth fraction and more than 15 percent clay;
and has less than 5 percent by volume that shows rock 
structure. 
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(ii) 	 Plinthite; A highly weathered mixture of sesquioxides, 
clay, quartz and various other minerals, poor inhumus. 
Itoccurs as red mottles, usually inplaty, polygonal 
and reticulate patterns, and hardens upon exposure to
 
the air after repeatrd wetting and drying.
 

(iii) Laterite; Irreversibly hardened plinthite.
 

The soil forming process that leads to the formation of an oxic horizon
 
is called laterization, ferrallitixation or, more recently, desilica
tion. It includes the partial removal of silica and removal of nearly all
 
the alkali and alkaline earth metals, showing the destruction of the pri
mary minerals. Weathering is so extreme that virtually the only remaining
 
minerals are quartz, zircon and similar highly insoluble primary minerals,
 
hydrated iron and aluminum oxides, and the most resistant silicate clay
 
minerals.
 

The soil forming process that leads to the formation of plinthite is 
called plinthization. It is strongly dependent on the possibility of
 
redistribution of weathering products, especially iron. The redistribu
tion of iron is strongly favored by alternative reduction and oxidation. 
In its turn, this isonly possible if a fluctuating groundwater level or
 
apparent groundwater level ispresent. Besides this mechanism, certain
 
recrystallization processes will be necessary to give the plinthite its
 
firmness.
 

By repeated wetting and drying, plinthite undergoes a process of irrever
sible hardening. The end product is laterite, of which many forms exist. 
The laterite that characterizes most soils of Upper Bong has a discontin
uous structure. It occurs as concretionary or fine gravel horizons. The 
indurate elements are dark brown or black, very hard, generally 1 to 2 
centimeters (0.4 to 0.8 inches) and have a knobbly form. 

Utilizing the presence (or absence) of an oxic horizon, plinthite and 
laterite as criteria, soils can be divided into various groups. Of 
course, thickness of each, the presence of various minerals, etc., re
sult insubclassifications or families. Fanfant (1972) grouped the soils 
of Liberia into soil families which were used as a base for the descrip
tion of applicalie soils in the study area. Valley bottom soils include
 
the Dalia, Ngisakonja and Makona. Included in the upland soils are the
 
Faya, Konjo, Weledu, Conrasadu and Sheloe.
 

Dalia soils are the most poorly drained parts of alluvial overflow bot
toms. Generally, the soils occur in narrow, almost level valley bottom 
swamps with a water table at or near the surface throughout the year 
and are ponded during and some time after the rainy season. The soils
 
are characterized by a dark gray muddy surface layer, consisting of a
 
mixture of sandy clay loamrand decomposing organic matter. However, the
 
absolute percentage of the latter is relativ.?ly low. At somewhat greater 

,depth, usually between 30 to 51 centimeters (12 to 20 inches), the dark 
muddy surface layer changes into light gray fine sandy loam or fine loamy 
sand followed by light gray or white loamy sand. Some soils show prominent 
yellow or olive brown nottlin. at moderate depth. Some f)alia soils have 
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a thick layer of partly decomposed organic matter, generally 64 to 102 cen
timeters (25 to 40 inches) thick, above a very sandy subsoil. The trans
ition from organic material to sandy sub-soil is sharp. Ifcultivated,
 
these soils may have or may develop a mineral topsoil with a high humus
 
content. The Dalia soils support a vegetation which consists predominately
 
of ferns, sedges and grasses in association with low trees and shrubby
 
palms. Those valley bottoms where real organic soils prevail are mainly
 
covered by ferns, sedges and grasses.
 

The Ngisakonja soils occupy poorly drained alluvial overflow bottoms. They 
receive a considerable amount of water as seepage and runoff from adjacent 
hills and have very slow external drainage. Consequently, the soils have 
a very high water table throughout the year and may be ponded during con
siderable periods of the rainy season. The predominating texture of this 
soil family is sandy clay loam, but loam and sandy loam were also found. 
At greater depth, the subsoil inay become more sandy. The silt content of 
the soils occur on the alluvial terraces of the larger streams and have 
very different drainage conditions caused by considerable variations in
 
the depth of the groundwater table. Hence, drainage conditions vary from
 
well drained to imperfectly drained. In the peak o' the rainy season,
 
water logging periods occur. Generally, the soils have a uniform sandy
 
clay loam or sandy clay texture. A striking difference between Makona
 
soils and upland soils is the relatively high silt content of Makona soils
 
indicating a less thorough weathering. The soils are acid and of relatively
 
low fertility, although more fertile than the upland soils.
 

The Foya soils comprise most of the undulating, rolling and sonetimes even
 
low hilly landforms of Upper Bong. In particular, they occupy the rela
tively flat upper parts and convex side slopes of ridges and low hills.
 
The slope at which Foya soils can be found usually varies from 2 to 30
 
percent. All Foya soils are well but somewhat excessively drained, de
pending on the degree of slope at which they occur. The soils have a top
soil with texture varying from sandy loam to sandy clay, with a sandy clay 
most common. The clay content may increase slightly with dcpth. Laterite 
gravel contents of 60 to 80 percent by weight are not unconuon, and the 
common size of gravel particles varies from I to 2.5 centimeter ( ).4 to 
I inch). At greater depth, the hard blaL;: knobbly laterite gravel grades
into hard red irregular Iron nodules which overlay soft red iron nodules. 
At some places, the laterite gravel grades into a laterite layer of con
glomeratic nature and limited e.xtent. 

The Konjo soils occupy small part,, of itiderately steop ridges occurring 
at slopes varying from 2 to 40 percent. They are very well drained, and 
laterite gravel often occurs at the ,urface. Tihe upper portions of the 
soil may have a clay loam or .,andy clay texture changinq with depth to a 
sandy clay or clay texture. At (Ireater depth, bel( the very graveling 
horizons, soil% ny have a inuch lower clay content and a much higher silt 
content resultinq in loam or clay loam texture,.. This confirm, the condi
tion of less weathering and terrallitiiation In the deeper ol1 layers, 
The Konjo soil% usually have a thlcker gravel 1ayer than the loya -oil%, 
I.e. , 1 .5 to 2. meter, (i to ,I te.t). The gravel content I%,,xtrerr ly 
high, corrionly 810 percent with iery hard black knobbly ironstone nodules, 
and atgreater depth red nodules also occur. Iually, the Konjo %oilsdo 
not have plinthite. 
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Weledu soils are typical on low, somewhat rounded hills and steep# pointed
hills. The slope under which they occur often exceeds 30 percent. The
small concave base of many ridges of the undulating and strongly rolling

uplands have-:soils which are very similar to the Weledu soils of the hi1ly
 
areas and, therefore, are included. The texture of the top portion is
 
predominately sandy clay lcam, but sandy loam isalso found. With depth,

the texture may remain.constant or show an increase inclay content re
 
sultngt a sandy clay textr Th-Weildu soi lsrefreeotlatertto .......
.....

gravel; however, coarse fragments in the form of strongly weathered grani
tic rock are found in most of the hilly areas, sometimes starting at depths
of 61 to 76 centimeters (20.to 3)Inches). These strongly weathered rock
fragments occur in association with fresh angular quartz gravel. Usually,
the soils of the small gently sloping concave parts are free of granitic
rock fragments. Quartz gravel, however, was found on various occasions,
often as a stone line. 

Two other soil families can be found inUpper Bong: Comisadu and Sheloe 
soils; however, the total area covered by these soils is very smll. 
Comsadu soils occur on sumits and steep slopes of high hills. They are 
formed In parent rocks rich Inferro-mignesian minerals, and the most out
standing characteristic istheir dark or dusty red color. The texture Is 
predominately sandy clay loa, and the clay content of the soil usually
increases with depth, resulting in a sandy clay texture at somewhat grater
depth.
 

The Shelos family are the shallow and moderately deep soils over decomo 
sing granite. They mostly occur on hill crests and steep slopes of high
hills. The soils have a loamy texture and a high content of granite and 
quartz gravel. 

In suwry, these various sol1 families occur In different topographic
and geomorphologic positions, and Incertain sequence, depending on the 
landscape. The relation bewen soil families and landscapes is as 
follows:
 

(1) 	 Oaia, Ngisakonja and Nakona soils are characteristic of
 
valley bottom. Nikona soils occupy alluvial terraces;

Di1a and AgliskonJa soils occur inalluvial overflow 
plains. 

(2)Foy& soils occupy the convex sideslopes of the dome-shaped
ridges and also the more or less extensive, alnostlevel 
parts of flattopped ridges and their convex side slopes.
 

(3) 	 Konjo soils occupy smll top ares of somewhat higher and 
steeper ridges.
 

(4)Weledu soils are characteristic of steep hills. The small
 
and gentle concave slopes (tooslopes) of the undulating to
 
strongly rolling uplands have soils very much like the 
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Weledu soils of the steep hills, but without strongly
 
weathered parent rock or rock fragments and with plin
thite. They are included under the Weledu soils.
 

(5) Sheloe soils are characteristic of steep hills where
 
they occur in association with Weledu soils.
 

C. Erosion Potential and Stability 

A series of tests were conducted on the soil families in the project area 
in 1975 (Agrar-Und Hydrotechnik, 1975). These tests provided a basis for 
determination of erodability. The Dalia, Ngisakonja and Makona soils had 
very low erosion potential, as might be expected of the valley bottom 
soils. The erodability of the upland soils varied from low to very high 
and depended upon slope as well as soils. Foya and Konjo soils were rated 
low to moderate while Weledu soils varied from low to high, depending upon 
slope. Comasadu and Sheloe soils are relatively rare and occur on steep 
slopes. The erodability of these two soils was high to very high. 

d. Agricultural Suitability 

As a result of the soils investigation, an analysis was made of the suit
ability of the soils for agriculture use.
 

Locally, the Dalia soils are used for swamp rice which is 'he crop for
 
which they are most suited. However, the high acidity and high iron
 
contenc of the soil may be toxic to some crops and thus restrict useful
ness of some of the land. Furthermore, the organic iieterial or humus 
in the soil may oxidize if the soil is intensively drained. This could 
cause loss of soil bulk and even extensive land subsidence. 

The Ngisakonja soils occupy poorly draihed parts of alluvial overflow 
bottomland. The natural vegetation of these soils consists of ferns, 
grasses, sedges, low trees and shrubby palms. Within Lne study area, 
these soils are currently being used for the cultivation of swamp rice 
and are somewhat better for this crop than the Dalia soils. 

Makona soils occur on the alluvial terraces of the larger streams. The 
vegetation of the Makona soils is determined by their drainage condition. 
The impertectly drained roils have a vegetation which is very like the 
vegetation of the Ngisakonja soils, while the better drained Makorla soils 
have a vegetation very similar to the uplands. Makona soils are used for 
a variety of crops: rubber, sugar cane and all crops coinmon in shifting 
cultivation. The soil, have a hiqh potential for crop production, es
pecially rice.
 

The Foya soil, compri s nx)st of the, roll inq hilly areas (,f Upper Bong 
County. ihey occupy the upper -,lope:, and hillsides with gradients of 
2 to 20 percent. Dhv uppr ,oil i, ,r(.nerally a sandy clay loam with 
underlyingj lateritifc gravel and iron nodules . These soils are very acid 
and of low fertil Ity. They can be used for citrus, cashew anJ rubber 
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crops with some of the most gravel-free areas suitable for coffee and
 
oil palm.
 

Konjo soils occupy somewhat steeper slopes and have a higher gravel con
tent than Foya soils. Fertility is similar to that of the Foya soil, but
 
the higher gravel content renders Konjo soils poor for root development
 
and thus of low agricultural potential.
 

Weledu soils are similar to Foya soils without gravel but do contain
 
fragm.ents of decomposing rock. The fertility is generally a little
 
better than that of Foya soils, and agricultural potential is similar.
 

Table 6 sunmarizes the characteristics and agricultural potential of
 

these soils.
 

5. Air Quality
 

a. Dust
 

As a result of land clearing and construction, many areas of bare soil
 
have been created where little previously existed. These areas are ex
posed to the elements, and dust is created particularly during cultiva
tion. This source, however, isof minor significance when compared to
 
the large amounts of dust caused by traffic and machinery upon existing
 
roads. Most roads in the study area are construcLed of laterite and as 
a result, clouds of red dust are created during dry weather periods. The 
prevalence of a thick coating of this dust on vegetation and buildings 
paralleling the roads of the region bears testimony to the extent of 
this pollutant problem.
 

b. Smoke
 

The standard agricultural method for clearing land in the study area is
 
slash and burn. Large volumes of smoke are produced by this practice
 
during the dry season and can be observed throughout the region as a
 
significant addition to the natural haze condition. Smoke produced by
 
trash burning, cooking fires and the curing of rubber adds to this prob-

Iem. The results of smoke pollution can easily be observed by flying
 
over the study area. During the dry periods, very little mixing takes 
place due to the lack of wind, and as a result, smoke mixed with natural 
haze occurs from approximately 152 to 610 meters (500 to 2,000 feet) 
above ground. 

c. Other Pollutants 

Throughout the survey of the study area, io control was noted for the 
emission of motor vehicles and other intecnal combustion engines. Since 
traffic is not particularly heavy, this does not present a major problem. 
However, in view of the stagnant pollution occurring during the dry season, 
even this minor pollutant contribution can be rioted. 
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TABLE 6. SOIL CHARACTERISTICS AND PRODUCTION POTENTIAL
 

Soil Family 

Characteristic ,,onj o Weledu Comasadu Sheloe Dalia Nigisakonja Makona Foya 

Soil depth very deep very deep very deep shallow very deep very deep very deep very deep 

Drainage so-xwhat 
excessive 

good 
wt at 

to some-
excessive 

excessive excessive very poor poor good to 
imperfect 

good 
what 

to sone
excessive 

irozabi I i ty roderate low to high high very high none none none low to moderate 

Stoniness 
rockiness 

& none locally 
boulders 

none boulders and 
rock outcrop 

none none none none 

Texture 
sandy clay 
loan 

sandy clay 
loam 

clay loan sandy clay 
loam 

sandy clay 
loam 

sandy 
loam 

sandy clay 
loam to clay 

sandy clay 
loam 

Sutsoil clay loan 
or clay 

clay loam or
sandy clay 

clay loam 
or clay 

decomposing
bedrock 

org. matter 
loamy sand 

sandy loam 
to sandy clay 

sandy clay
loam to clay 

sandy clay loam 
to sandy clay 

Gravel content high low none to moderate none none none high 
moderate 

iater holding 

caoacity 
low to 
roderate 

high high high high high high low to moderate 

FertiIity low moderate moderate moderate low moderate moderate low 
to low to low to low to low to low 

Potential for 
Production 

Annual crops poor good moderate poor none none good moderate 

Irrigated rice none none none none moderate good good none 

Cocoa poor good good none none none hone poor 

Coffee moderate good good none none none poor moderate 

Rubber good good good poor none none moderate good 



There is little industrial pollution in the regions since most indus
trial development has occurred at the mines and in the area along the
 
coast, particularly in Monrovia. One major exception is the 7,200 ton
 
per year rubber processing plant at Gbarnga owned by the Liberia Rubber
 
Processing Corporation. There are no existing data as to the extent of
 
pollution caused by this industry. However, as has been indicated, any
 
additional pollution during the dry season is significant due to the
 
particular climatic conditions of the area.
 

d. Sumnary
 

The air quality of the study area ranges from good to poor depending
 
upon the climactic conditions and time of year. During the rainy season,
 
the air is relatively pure. During the dry seasons, when little mixing
 
takes place in the atmosphere, the air quality is poor. The chief con
tributors to air pollution throughout the study area are smo"e and later
itic dust.
 

6. Surface Water Resources
 

a. Hydrologic Characteristics of Rivers
 

The project area is part of the watersheds of two major rivers (St. John
 
River and St. Paul River) which flow in a southwesterly direction. Both
 
watersheds are intersected by numerous perennial and ephemeral streams
 
of varying sizes. No extensive flow data is available for any of these
 
streams, so expressed data must be considered as approximate only, un
less otherwise noted. The rivers strongly erode the V-shaped valleys in
 
the upper cuurses, while accumulating sand and gravel in the lower courses
 
(Schulze, 1973). During the rainy season, the sandbanks shift almost
 
daily, particularly after heavy rainfalls. Roth the St. John and St. Paul
 
contain nuierous rapids, rocks, and waterfalls.
 

The St. Paul River flows along the northwestern boundary of Bong County.
 
It drains approximately 21,911 square kilometers (8,460 square miles),
 
of which 12,950 (5,000) lies in Liberia. The discharge of the river is
 
typical of Liberian streams, varying greatly from one season of the year
 
to another. Records from the Mt. Coffee hydroelectric plant near the
 
mouth of the river indicate the flow may be as low as 2,000 cfs (cubic
 
feet per second) during the dry season, and reach 100,000 cfs at the end
 
of the rainy season. The average monthly discharge at Mt. Coffee is shown
 
in Table 7. Generally, flow rates increase from February to September
 
and decrease from September to February. With a minimum recorded dis
charge of 2,010 cfs, the volume in the St. Paul river during dry season, 
is exceeded only by the Cavalla River f'oming the border between Liberia
 
and The Ivory Coast, with 3,000 cfs (Schulze, 1973).
 

The St. John River flows along the southeastern boundary, draining much 
of the study area. /o Crem'k, the major .,trea'm in Upper Iong County is 
one of its tributaries. The river has a drainage area of about 17,224 
square kilometers (6,650 square miles), 86 percent (14,763 square kilo
meters) of which lies in Liberia. The characteristics of the river are 
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TABLE 7. MEAN MONTHLY DISCHARGE RATES IN CUBIC FEET/SECOND
 
ST. PAUL AND ST. JOHN RIVERS
 

Month 	 St. Paul River 

@ Mt. Coffee* 


January 5,600 


February 3,600 


March 3,800 


April 4,700 


May 9,750 


June 15,250 


July 23,500 


August 35,500 


September 50,000 


October 37,300 


November 24,800 


December 12,000 


* Schulze, 1973 

** Agar and Hydrotechnik, 1975 

St. John River
 
@ Balia**
 

1,900
 

1,200
 

1,300
 

1,300
 

2,400
 

4,200
 

6,200
 

9,600
 

12,000
 

11,000
 

5,600
 

3,300
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similar to those of the St. Paul River; sand islands, rocks and crags,
 
rapids and waterfalls. The falls near Bo are well known because of
 
their size. Three waterfalls rush over a 152 meter (500 foot) diagonal
 
bar at a height of 18 to 21 meters (60 to 70 feet). The minimum recorded
 
flow at the falls was 828 cfs in 1961 (Schulze, 1973). Mean monthly dis
charge data for the St. John River at Baila, which is on the eastern
 
boundary of the study area, were calculated from records and are shown 
in Table 7.
 

No data are available regarding flow characteristics of Zo Creek. Some
 
preliminary data exist on Jo Creek, a tributary of Zo Creek at Gbarnga.
 
These date indicate that the creeks begin running in June-July, and maxi
mum discharges occur ii.September-October. During the dry season, the
 
creek or portions thereof, may be dry. The flow characteristics of Zo
 
Creek should follow a similar pattern.
 

b. Hydrologic Characteristics of Swamps 

The distinction between basins on smaller perennial and ephiemeral streams
 
and swamps on the major rivers is somewhat vague. In Liberia, the term
 
"swamp" is usually applied to all bottomland of valleys, whether this
 
is permanently waterlogged or not. In the project area, three types of 
swamp could be distinguished: swamps which are permanently waterlogged, 
swamps which dry up during the dry season, and swamps which are generally 
dry but which may occasionally become saturated during the rainy season. 
The permanently saturated swamps usually have a predominantly grassy 
vegetation, with Lree density increasing ;.s saturation decreases. Since 
the amount and distribution of rainfall is virtually equal in any one
 
area, the decisive factors determining formation of a swamp are its topo
graphy, drainage conditions and soils plus the vegetation of its drainage
 
basin. The three categories of swamp total about 12 percent of the study
 
area. 

A portion of the swampland is presently used for the growing of rice.
 
The water necessary for growing this rice is supplied by rain and runoff 
from upstream catchment areas. During the dry season, however, practi
cally all water- has to be supplied from catchment areas still containing 
water. Discharge from such areas may become low or cease between January 
and April. 

The Agrar-Und Hydrotechnik report (1975) concludes that it is usually im
possible to grow a dry season rice crop because of the lack of water in 
the early part of the year when a dry season crop is flowering and, there
fore, has great need of water. Of course, it must be realized that the 
swamps reclaimed at this time are swamps which are rather dry, because 
they can be more easily prepared for rice growing than very wet swamps. 
However, field team observations at improved swampland with irpoundment 
facilities in the Fava area and at Suakoko confirm that it is possible
 
to grow dry season crops with proper swamp improvement and management.
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C. Surface Water Quality
 

Quantification of existing surface water quality throughout the project 
area (Upper Bong County) is somewhat restricted because of a complete 
absence of historical water quality data and because of the ne-essarily
limited number of water samples taken and analyzed for the purpose of 
this report.
 

Due to the lack of historical water quality data, a limited sampling 
program was initiated to characterize the major water resources which 
could receive impact from implementation of the project. Five grab 
samples were collected from the major rivers, lakes and swamps within 
Bong County and one sample from Nimba County near Yekapa. Figure 6 
depicts the location of all sampling stations, and a description is 
shown in Table 8. Samples were analyzed for dissolved and suspended 
solids and salts, nutrients, metals and pesticide content. Results of 
these analyses are summarized in Table 9. 

Dissolved Oxygen, pH and Temperature - These chemical and physical para
meters were measured in the field due to their unstable nature. Values 
for dissolved oxygen (D.O.) ranged from 7.6 mg/l to 9.0 mg/l with an 
average of approximately 8.5 mg/l. pH values tended to be slightly 
acidic, in the range of 6.0 to 6.5. Water temperatures were relatively 
consistent between 250 C. and 300 C. The above reported values of pH,
D.O. and temperature for stations 1 through 6 indicate acceptable limits 
of these parameters for sustaining aquatic populations and general usage, 
except for the slightly low pH values. The United States EPA (proposed) 
water quality criteria specify a plI range of 6.5 to 9.0 for freshwater 
aquatic life. 

Suspended Solids, Dissolved Solids and Total Solids - Samples collected 
for general analysis (includes most physical parameters) were available 
for site Nos. 02, 04 and 06. General samples were not collected at site 
Nos. 01, 03 and 05 due to logistical and sampling difficultier. Values 
of total suspended solids and total solids were highest at site No. 02 
(experimental paddy) with concentrations of 95 mg/l and 200 mg/l, re
spectively, while site No. 06 (St. John River near Mela) showed the low
est values of TSS and TS with concentrations of 2.0 mg/l and 15 mg/l,
respectively. TSS and TS data for site No. 04 (swamp at St. Paul head
waters) were internediate between the above extremes. With very limited 
data available, few generalizations about this factor can be made. The 
above data do confirm to sonic extent the fact that most surface waters 
in the area are polluted by suspended solids due to high annual precipi
tation, cropping techniques and soil characteristics (AID, 1976). 

Specific Conductance, Turbidity and Alkalinity - Values of conductance, 
turbidity and alk-1-nity were highest at site No. 02 (experimental paddy) 
and approximately equal and substantially lower at the two remaining 
sites, Nos. 04 and 06. Values of specific conductance varied from 54 
,o/cm (site No. 04) to 154 ,i/cm (site No. 02), while turbidity values
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TABLE 8. DESCRIPTION OF WATER QUALITY SAMPLING LOCATIONS 

Sa -mle !r Type of Water Resource Location 

1 Tub-man Water Supply Lake Agriculture Research Station at Suakoko, Bong Co. 

2 -x,>erienta' Paddy Agriculture Research Station at Suakoko, Bong Co. 

3 St. Paul River backwater West end of Bong Co. near Bong Mine 

4 Swaro Headwaters of St. Paul River near Belefani 

5 Branch of St. Jonn Headwaters Near Yekepa, Nimba Co. 

6 St. John River Eastern end of Bong Co. near Mela 



TABLE 9. WATER QUALITY SAMPLING DATA
 

Sample # 

Parameter Units 01 02 03 04 05 06 

Alkalinity mg/l - 62 - 21 - 17 

Chloride mg/1 - 1.0 - 1.0 - 2.6 

Diss. Oxygen mg/l 8.5 9.0 7.8 7.6 8.8 9.8 

pH 6.3 6.0 6.0 6.5 6.1 6.2 

Specific uwi/cm - 154 - 54 - 61 
Conductance 

Sulfate mg/1 - 1.3 - 0.0 - <0.2 

Total Suspended mg/i - 95.0 - 10.0 - 2.0 
Solids 

Total Solids mg/l - 200 - 76 - 15 

Turbidity JTU* - 32 15 - 28 

Nitrogen, mg/1 0.16 9.40 <.0l 0.03 <.01 (0.05 
Ammonia 

Nitrogen, mg/1 .244 .044 .042 .139 .302 .301 
Nitrate 

Nitrogen, mg/l .008 .023 .011 .016 .002 .006 
Nitrite 

Phosphate, Total mg/l .016 .027 .022 .008 .005 .019 
Ortho 

Phosphorus. mg/i .030 .141 .035 .016 .011 .030 
Total 

Cadmium Mg/1 0 0 0 0 0 0 

Calcium mg/1 1.86 6.90 2.54 3.22 0.70 2.83 

Chromium mg/1 0 0 0 0 0 0 

Copper mg/i 0 0 0 0 0 0 

Iron mg/i 2.14 2.06 0.71 6.05 2.A4 1.14 

Magnesium mg/i 0.80 3.66 1.45 1.65 0.85 1.95 

Nickel mg/i 0 0 0 0 0 0 

Potassium mg/i 2.01 0.71 1.79 1.23 0.67 3.02 

Sodium Mg/i 7.3 4.7 3.? 3.6 0.5 3.1 

Zinc mg/l 0 0 0 0 0 0 

Organothlorine .q/l - -1.0 '1.0 - '1.0 
Pest Icides 

Orgonpho.phorus 19/1 "1.0 - 41.0 "1.0 
Pesticide% 

P-n trophenol ",g/1 -0.1 -0.1 - ,0.1 

* Jackson Turbidity Unit
 



ranged from 15 JTU (site No. 04) to 32 JTU (site No. 02). 
 The above
 
data confim a pattern of higher than usual concentrations of most
 
parameters at site No. 02. This can probably be explained by the 
agricultural nature of the site and the addition of fertilizers and 
other related products.
 

Chloride and-Sulfate - Levels of-chloride and- sul fate-, on, t n area waters. 
appear to be extremely low, possibly due to the lack of widespread ferti
lizer usage and the chemica1 characteristics of area soils. Chloride 
levels ranged from 1.0 mg/1 (site Nos. 02 and 04) to 2.6 mg/i (site No. 6).
while sulfate levels ranged from less than 0.2 mg/i (site Nos. 04 and 06)
to 1.3 mg/l (site No. 02). 

Nutrients - Levels of nutrients for surface waters in the project area 
are generally low, with only nitrate exhibiting concentrations of 0.1

mg/1 or greater, except at site No. 02. Site No. 02 had the highest
level for four out of five nutrients tested, probably due to the liberal
 
addition of fertilizers. Generally low levels of nutrients inarea waters
 
was anticipated due to the nutrient poor condition of soils in the region

and lack of widespread fertilizer application. Concentrations of ammonia
 
nitrogen ranged from less than 0.05 mg/i (site Nos. 03 and 06) to 9.4
 
mg/l (site No. 02). Site No. 01 (Tubman Water Supply Lake) contained an 
intermediate amonia value of 0.16 mg/l. Concentrations of nitrate nitro
gen ranged from 0.042 mg/i (site No. 03) to0.302 mg/i (site No. 05).
The average nitrate concentration was 0.179 mg/l. Nitrite nitrogen con
centrations were moderately low at all stations sampled, ranging from 
0.002 mg/i (site No. 05) to 0.023 mg/i (site.No. 02), with an average
concentration of 0.012 mg/i. Total phosphorus concentrations also were 
generally low except for site No. 02 which exhibited the highest value 
of 0.141 mg/l. Total pbosphorus values for all other stations ranged
from 0.011 mg/i to 0.035 mg/i. Total orthophosphate concentrations 
followed a pattern similar to total phosphorus concentration at approxi-0
matuly half the concentration (except for site No. 02 for which ortho
phosphate was approximately 20 percent of the total phosphorus present).
Orthophosphate concentrations ranged from 0.005 mg/I to 0.027 mg/i
(site No. 02) with an average value of 0.016 mg/l. 

- Analysis of Liberia water samples included the following metalliceleiients: cadmium, calcium, chromium, copper, iron, magnesium, nickel, 
potassium, sodium and zinc. Levels of cadmium, chromium, copper, nickel 
and zinc Inall water samples analyzed were below the detction limits of 
the atomic absorption method and therefore were reported as 0 mg/l.
Metallic elements showing positive values Included calclum, Iron, mag
nesium, potassium and sodium. Calcium concentrations ranged from 0.70
m/1 (site No. 05) to 6.9g/i (site No. 02) with an average concentration 
o 3.00 mg/I. The high calcium value at site No. 02 reflects the addition 
of fertilizers containing calcium. Concentrations of iron were moderately

high and exceeded £PA proposed water quality criteria for aquatic life

(1.0 mg/i). Concentrations of iron ranged from 0.71 mg/l (site No. 03)
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to 6.05 mg/i (site No. 04) with an average value of 2.49 mg/i for all
 
stations. These moderately high iron concentrations are chiefly a re
flection of the iron-rich nature of the soils in the surrounding water
sheds. Magnesium concentrations were moderately low and ranged from
 
0.80 mg/i to 1.95 mg/i, with an average value of 1.73 mg/i. Concentra
tions of sodium and potassium were in the range of 0.5 to 5 mg/i with 

r-average,.concentrations of 2.9-,mg/.-.and 1.57.mg/l,..respectively .. . 

Pesticides - Pesticide samples were collected at station Nos. 02, 04 
and 06, shipped to Dallas, Texas, and analyzed for three classes of 
compounds; organochlorine, and organophosphorus pesticides, and p-nitro
phenols. Results of the analysis (contained in Table 9) showed that 
background levels for the above classes of compounds are less than the
 
detection limits for the standard GC electron capture method. Organo
chlorine and organophosphorus concentrations were less than 1.0 pg/l 
while concentrations of p-nitrophenol was less than 0.1 pg/i in all 
samples analyzed. The lack of detection of pesticides and p-nitrophenol
 
compounds inproject area surface waters results from the low level of 
pesticide and chemical usage in present agricultural practice. 

From the initial limited sampling of project area surface waters, gener
alization about the overall water quality may be made. However, an ex
tensive sampling program would be required to thoroughly quantify water 
quality and locate the areas and cause of excessively poor quality. In 
making generalizations from the data of site l os. 01 through 06, it must 
be realized that site No. 02 (experimental paddy) does not reflect nat
ural conditions that my exist in other similar water resources due to 
the experimental nature of the system and chemical usage within the area. 
Concentrations of most chemical parameters analyzed were moderately low 
and within:US EPA standards for human consumption and aquatic ife propa
gation. Chemical parameters which possibly could present.problems for 
human consumption or aquatic life are total suspended solids, iron and 
pH. Moderately high values of suspended solids and iron, as well as 
slightly low pH values, reflect directly on the area soil conditions 
and may be considered as natural background levels, contributed to in 
some degree by the cropping techniques of the area. Manmade pollution
results primarily from sewage disposal inadequacies and land use. 

d. Present and Potential Use 

Little use is presently being made of the major rivers and creeks, except
for subsistence fishing and water supply by the population of villages
located near the stream. No major towns in the study area are located 
on the St. Paul or St. John Rivers; however, Gbarnga is located on Jo 
Creek. A hydroelectric plant is located at Mt. Coffee, near the mouth 
of the St. Paul and outsidethe study area. Mining operations, also out
side the study area use water for various purposes. In the study area, 
use of surface water is primarily domestic, and the potential uses are 
somewhat limited. Shifting sandbars, waterfalls and rapids make com
mercial navigation impracticable. Some hydroelectric power potential 

.. . 45 



is available on the St. John because of the steep descent of the stream;
 
however, it is distant from areas of significant consumption.
 

The lack of appropriate topographic maps and sufficiently reliable dis
charge data are major difficulties in irrigation potential assessment. 
The absence of sufficiently detailed topographic maps prohibits the 
selection of irrigatable areas and of sites for intake and other struc
tures. The lack of reliable data on river discharges throughout the 
year makes it impossible to determine the quantity of water available
 
for irrigation.
 

7. Groundwater Resources
 

a. Aquifer Characteristics 

The prevailing bedrock throughout the study area iscrystalline igneous
 
mnetamorphic rock, with almost No inherent permewability. Therefore, most
 
of the effectivc hulk penv'ability of the subsurface is due to the pres
ence of fractures and crevices. The yield of a well drilled at any
 
point depends on the nunter and size of the fractures intercepted. In
 
addition, there are no sizeable deposits of gravel or sand in the river
 
valleys which might serve as alluvial aquifers and provide a dependable 
yield of groundwater. This lack of groundwater is substantiated by a 
report on the future water supply for the town of Gbarnga which concluded
 
that even for the quantity of water required for that town, there were no
 
adequate aquifers in the area, and groundwater catchment was impossible 
because of geological and hydrogeological conditions.
 

b. Groundwaterdual ity 

No specific infonnation ekis on the quality of groundwater. When wells
 
are duq for domewstic use, however, they frequently become contaminated 
because of location, misuse, etc.
 

C. Present and Potential Use 

Current ,jrounJwater usage isalmonst exclusively for domestic purposes, 
usually from wells dug near village%. A review of the sparse data 
available indicate% thit groundwater cannot he considered as a major 
source of water supply for larger towns. The best qroundwater potential 
appears to he increaed dor,,,,tic us from wells drilled near small 
villages. 

B. I.(tOLO(GICA[ (HAPA( t IIIk It' 

I. tcQsYs tPel t.1onoiQ",C ripQ 


a. Natural Ior*,,,
 

The original vq,,tation of Upper Iong County and most of the rest of 
Liberia consis ted of a dense tropical foret. HIiiein (1965) refers 
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to this forest as "moist lowland forest" which covers a broad zone along 
the West African coast from Sierra Leone to Ghana and from Nigeria to the 
Cameroons. All of Liberia, except relatively small areas of mangrove
swamp forest and mountain vgetation, was covered with this moist low
land forest. To the north of the forest zone is a zone of "forest 
mosaic" which is transitional zone between the moist lowland forest 
and the savanna. 

Voorhoeve (1965) divided the forests of Liberia into two major zones; the 
evergreen forest zone, and the moist deciduous zone. Inboth zones, 
edaphic (soil) factors lead to smaller units of forest, mangrove forest, 
swamp forest, and river border forest. There is no evergreen forest in 
Upper Bong County. With an annual rainfall of less than 2.54 meters 
(100 inches) and with a four month dry season, Bong County forests fall 
within the confines of Voorhoeve's moist semi-deciduous forest. 

The original vegetation of Upper Bong County was moist semi-deciduous 
forest, river border forest, and swam forest. Mangrove forest is not 
found sinceit is strictly coastal. Host of Upj !rBong County consists 
of low rolling hills interspersed with shallow valleys. The soil on the 
hillsides isrelatively wl1-drained, but that of the valleys iswater
logrd for all or part of the year, creating differences innatural vegetat on. 

The difference between the moist semi-deciduous forest and the swamp 
forest is largely the degree and duration of differences of soil water 
inthe two habitats. Tree species that thrive inor prefer waterlogged
soil predominate the swampy valleys, and those preferring better drained
 
soil predominate the hillsides.
 

The separation of these two types of forest isobviously not clear-cut, 
as the two extremes of soil water are connected by a continum of inter
mediate conditions. Also, some trees appear to be little affected by 
the sol1 water differences and are found inboth habitats. The two forest 
types can be thought of as opposite ends of a spectrum, and divisions 
between the two are necessarily somewhat arbitrary. 

The moist semi-deciduous forest, In Its undisturbed or natural state,
Is composed of tall trees forming a canopy 30 to 50 mters (100 to 175 
feet) high. The forest is stratifled-into layersfrom the canpy* and 
emergent trees down to the herbaceous layer. Epiphytes and cliLxrs 
are comon, but ground cover Isusually 1lght, glving a characteristic 
open aspect to the forest. The number of tree spct found in this 
forest is high, and includes the following iwportant species: 

[rythrophlem spp. (Leguminosse) 

Gtlbortingdndron inutil1 (Leguminosae) 

Lghlra aJits (Ochnaceae) 
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Parinari spp. (Rosaceae) 

Parkia bicolor (Legumi nosae) 

Piptadeniastrum africanum (Leguminosae) 

A predominance of trees in the legume family can be seen in this list.
 

The trees of the swamp forest are not as tall as those in the moist semi
deciduous forest and are usually less than 30 meters (100 feet) high.
 
Stratification is less obvious, and the ground cover species are usually
 
more hydrophilic. The dominant tree species of the swamp forest include
 
the following:
 

Alstonid boonei .(Apocynaceae)
 

GilIbertodendron splendidurn (Leguminosae)
 

Heritiera utilis (Sterculiaceae)
 

Mitradyne ciliata (Rubi aceae)
 

NaucIea pobequini (Rubiaceae)
 

Uacaa corbisieri ([uphorbi aceae) 

Rphia spp. (Palmae) 

The trees of the river borders are similar to those nf the swamp forest, 
in that both are adapted to wet soil conditions. lh? river border forest 
is taller than swamp forest but consists of only a narrow band along the 
rivers and streamis. It blends into the moist semi-deciduous forest a 
short distance from the river or stream. The more common river border 
trees are:
 

Cathormi on altis simum (Leguminosac)
 

. Auca lpot,,j'ini (Rub iaceae)
 

Pandanu, spp. (Pandonaceae)
 

PterocarpU. .antali noildes (Legumi nosae)
 

R j~a sp,,. (P'a Imae)
 

Ricifo de ndro1 heudI lotII (Euphorbiaceae)
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b- Secondary Vegetation-

Little or none of the high forest of Upper Bong County can be classified
 
as primary or virgin forest. Most of the forest issecondary and invar
ious successional stages from abandoned field to mature secondary forest.
 
During the last four centuries, the primary forest has been cleared by
 
shifting cultivation. In this type of cultivation, the land is abandoned
 
after short term use and begins to return to forest. The types of secondary
 
vegetation, which form a more or less continuous series from newly disturbed
 
land to mature high forest, are cultivated land, abandoned fields and secon
dary forest.
 

The cultivated land is used mostly for growing rice and cassava. After
 
the forest is cleared and burned at the end of the dry season, rice is
 
planted. An example of a recently cut field isshown in Figure 7. Only
 
one crop of rice per year can be grown on the hillsides (upland rice),
 
and during the second year, cassava may be grown. After the second year,
 
the land isabandoned and new land is cleared. Cultivated land provides
 
a habitat for many animal species that are adapted to the disturbed
 
vegetation and crop plants. These species, such as weaver birds and
 
various rodents, do not commonly occur in undisturbed forest, but thrive
 
in the open fields of rice and cassava. Most of the native species of
 
animals are eliminated from cultivated areas due to removal of their
 
food sources and cover, or due to hunting by the villagers.
 

Plantation land isused for growing rubber, oil palm, cocoa and coffee.
 
The trees are spaced at regular intervals with or without other species
 
present. Plantations also provide a habitat for adaptable animals such
 
as rodents and birds that may use the plantation for shelter and/or food.
 

When the fields are abandoned or when plantations are neglected, a series
 
of successional changes occurs. Each change or stage becomes structurally
 
and floristically more complex with taller vegetation. Abandoned land
 
that isreused, often after a period of between 7 to 15 years, isclassi
fied as fallow. After initial cropping, the soil becomes deficient in
 
minerals, but most of these minerals are restored during this fallow
 
period when the vegetation is left undisturbed.
 

Secondary vegetation, when young, isoften c&lled "bush". 
 This bush is 
a low forest with densely packed trees showinrg no layering or stratifi
cation. Heavy undergrowth provides shelter for many small animals such 
as rodents, snakes, mongooses, small antelopes and various small carni
vores, The many small trees are species which thrive inopen sunny con
ditions but are eventually eliminated when taller forest trees grow to 
shade them out. 

When the "bush" becomes forest, it is called secondary forest and has 
various intermediate stages which are part of a continuum. The last 
stage iscalled high or mature secondary forest. High secondary forest 
issometimes hard to separate from primary forest, but there are several 
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Figure 7. Field Cleared and Prepared for Upland Rice; CAES, Suakoko.
 



characteristics that serve to distinguish it: 

General trees species composition;
 

the presence of several tree species associated with human
 
habitation; and 

the lack of well developed structure and stratification.
 

Secondary forest species usually require a certain amount of light for
 
germination and early growth, and have small, readily dispersed seeds.
 
This enables them to become established on abandoned land and other dis
turbed areas. Some of the comcnon secondary forest trees are: 

Amphimas pterocarpoides (Legumlnosae)
 

Fagara tessmanni i (Rutaceae)
 

Funtumia elastica (Apocynaceae)
 

Ceiba pentandra (Bombacaceae)
 

Terminalia superba (Combretaceae) 

Uapaca quineens is (Euph'orbi aceae)
 

When the forest matures, species with large, less readily dispersed seeds
 
slowly invade the area. The seeds are able to geminate and grow on the
 
shady forest floor, and eventually, the secondary forest species are re
placed by primary forest species. At some stage of this process, -nature
 
secondary forest will be indistinguishable from primary forest. An ex
ample of mature seconddry forest isshown in Figure 8.
 

c. Swamp and Marsh
 

The marshes and swamps covering much of Upper Bong County are in the 
early stages of successional development. The treeless marsh, so often 
encountered, Is not a natural ecosystem, but the result of cutting down 
a swamp forest. Most of these marshes or swamps show little develop
ment of successional stages towards the original vegetation such as oc
curs in the drier areas. 

The marshes are dominated by aquatic plants, grasses and sedges. The 
most comnmon and dominant plant is the sedge Rhnchospora corymbosa. Also 
common are eddos (Colocasia sp.) which were either planted or are growing 
spontaneously. Pi,,sava or white palms (Rapha spp.) are also common, pro
bably representing a later successional stage in the development of the 
marsh or swamp. These palms eventually shade out much of the light-re
quiring ground vegetation below them. An example of disturbed marsh is 
shown inFigure 9.
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Figure 8. Multi-layered Tropical Forest Canopy Northeast of Gbarnga. 
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Figure 9. Swamp Near Belefuanal. 



Any undisturbed swamp forest would be found Inassociation with primary

forest but none was encountered in the reconnaissance of Upper Song

County .-The-marshes -exam1ned-are-or-have-been-used-for- cul tivation-of- --- :

swamp rice. 
Animal life israther scarce inthe disturbed marsh. Because only one
 
or several species dominate the vegetation, very little variety of food
 
isavailable, while the marshy ground and lack of trees reduce the amount
 
of cover and shelter available. The animals that can live in this habi
tat generally are the adaptable ones such as rodents.
 

d. Aquatic Habitats 

Ponds, streams, rivers and swamp abound in the project area, particularly
during the rainy season. These are found mostly in the shallow valleys 
common to Liberia and are often part of the previously discussed marshes. 
Some of these habitats, particularly the upperpart of the St. Paul River, 
are heavily polluted by mining processes and other sources.
 

Generally, there Is abundant life in the water. I any kinds of algae 
* C __g edra Navicula, iyom a AchnanthesE ota 

Ped las aeldljls and aquatli-vasirplns iogwtde
caying plants and animal matter, provide the base of the food chain. 
The numerous types of invertebrates (e.g. hydra, planaria. nematodes,
etc.) feed on the plant material or upon each other. Higher up in the 
food chain are numrous specie: of fish e~g. catfish, perch, carp, etc.)
which provide important protein to the d et of the villagers. Larger
animals such as otter and crocodiles (_t2 ylus sp.) are foUnd inaqua
tic habitats, but they are now uncommun or non-existent inUpper Bong

County. At Yila, on the St. John River, crocodiles are occasionally

shot for food by villagers.
 

Most important socially and economically are the invertebrates which 
act as intermediate hosts for parasitic organisms. Freshwater snails
 
(OJinu. ioQhlar1&) are vectors for schistosomes. Various species of
these saiSi7T lisbmmving or standing water. Mosquito larvae also are 
found Inmarshes, ponds or even puddles, and the adult female (Anopheles sp.)
acts as the vector for malaria. The larva of the blackfly (S1millu sp.)
lives inflowing water; the adult isthe vector for onchocerctas s, 

2. Uniqu and Sensitive Natural Areas
 

Very little natural or undisturbed vegetation remains in the project area. 
Inother areas of Liberia such as the adjacent Nimba and Lola counties, 
all types of ecosystem are less disturbed and more representative. Due 
to this disturbed nature of Upper Song County, there are no particular 
areas that could be classified as unique or sensitive. 
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3. Threatened or Endangered Species 

The 	 number of species of wildlife found in Upper Bong County is rela
ti 	 l Ys- Vtie-44 td-th6 -deittictio6h h-HW -fat--dr 0 h 
last four centuries and hunting pressures, Most of the remaining-wild
life in Liberia isrestricted to high forest and inaccessible or undis
turbed areas away from villages. pecies found in the project area are
 
mostly adaptable varieties that can survive or even thrive in the pre
sence of non. 

The 	 total number of species of mannals recorded inLiberia is just over 
100, while the number of species and subspecies of birds isover 280.
 
There are also about 33 species of amphibians and 41 species of reptiles
 
(Strong, 1930). 

A small number of animals found inLiberia are considered endangered.
 
The 	"Endangered and Threatened Wildlife and Plants" (U.S. Department of
 
Interior, 1976), Federal Register Vol. 41, No. 208 lists the following 
six 	species whose ranges extend into Liberia:
 

1. 	White-necked rock fowl flycatcher (Picatharte mncephalus) 

found from Toga to Sierra Leone 

2. 	 Leopard (Panthers pardus) found from Africa to Asia 

3. White collared mangabey (ercoc j , toruatus) found from 
Senegal to Ghana and Nigeria to Gabon 

4. 	 Chimpanzee (Pan t glodytes) found in West and Central 
Africa 

5. 	 Diana monkey (Cercopthecus diara) found in coastal 
West Africa 

6. 	 African dwarf crocodile (Ostoanjm trapsLs trapsis) 
found in West Africa 

Some of these my occur in the project area. Chimpanzees are frequently 
killed for food by villagers and young chimps captured for pets. One of 
the pets was observed at the village of Yla. It Is doubtful if any chim
panzes occur in Upper Song Counmtn as they are nowadays found in high
forest to the north of Bong County. The leopard may still occur in ong 
County, but it is killed and eaten by the villagers. It is mre likely 
to occur in the hi forest of Nimba and Lofa counties. The other species 
on the list are llemdse unlikely to be found in the project area, and 
none of the six species Is endemic to Liberia.
 
Several other Liberian species are mentioned by the Federal Register
 
(U.S. Department of Interior, 1977, Vol. 42, no. 35), as needing regula

* tion inorder to avoid the threat of extinction. These include theaM,hippopotamus (which Is found In Maryland County In southeast Liberfa and 
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the elephant. The elephant isnot likel to be found inthe project
 
area, and excepting one pet, none were observed inthe field reconnais
sance. It is found inadjacent counties.
 

There are no species of plants inLiberia that have been recorded as 
endangered. A comprehensive study of the Liberian flora might revrtal 
some species that could be so classified. 

4. Commercially Important Species,
 

The crops most important to the villagers of Upper Bong County are rice, 
cassava, bananas, yams and oil palms. With the exception of the oil palm, 
these are subsistence crops and little or no surplus isproduced. Infact, 
Liberia still Imports basic food such as rice just to meet its minimum re
quirements. 

Host of the cash crops produced inUpper Bong County and inLiberia as a 
whole are from trees grown inplantations. These may be under individual 
or village ownership, but most cash crops are produced on plantations be
longing to the government or to foreign concessionaires. 

The following are the major commercial species grown inUpper Bong County: 

(1) Rubber; The Brazilian rubber tree (Hov arnions 
is the most important cash crop. itis th ara 
cultural export of Liberia, and before the advent of heavy 
mining of iron ore was the most important segment of the 
Liberian econonW.
 

The trees are mostly grown on huge plantations inneat
 
rows and columns on the rolling hills. The major con
cessionaire isFirestone, with the labor required to
 
plant and care for the rubber trees, a mjor source of
 
income for the villagers.
 

(2) Oil Palm; This palm tree (niotns) isgrown 
for its fruits which are sMi-'tin'f r exprt as well 
as for the villagers' diet. The oil from the fruit is 
used for cooking and for making a form of butter. Two 
different oils are produced from the fruit. One is 
obtained from the husk, and the other isextracted from 
the kernel. These ofils are exported for use Inthe manu
facture of soaps and lubricants.
 

Oil palms are grown In plantations but also occur around 
villages on cultivated land, They persist in secondar 
forest, and when the land is cleared and burned forcul 
tivation. the oil palm trees ar usually preserved. 
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(3) Coffee; The coffee tree (Coffea liberica) is grown in many
 
parts of Liberia, but ranks far behind rubber in importance.
 
Liberia grows less than I percent of the world's output. 
Unlike rubber and oil palm, coffee is not grown in monocul
ture but grows under other taller trees, as it does best in
 
somewhat shaded conditions. The coffee beans are collected
 
and sent to Monrovia for export.
 

(4) Cocoa; The cacao tree (Theobroma cacao) is grown from the
 
beans contained in pods affixed to the trunk. The extent of
 
cocoa cultivation is limited to the distribution of the specific
 
soil types on which it thrives and Liberia produces less than
 
I percent of the world's output. 

(5) imber; The harvesting of timber is a major factor in Liberia's 
economy, but is a limited resource, as there is relatively
 
little suitable high forest remaining. Lumbering isof little
 
importance in Bong County due to insufficient area of high 
forest. It is much more important in neighboring Lofa and
 
Nimba counties. During lumbering, several trees such as
 
African mahogany (Entandrophragma sp.), ironwood (Lophia
 
alata) and African wanut (Lo7voa sp.) are selectively cut 
Tn these forests, leaving much of the remaining forest rela
tively undistjrbed, but lacking inconmercial value. 

5. Vectors 

There are a number of i odi( enou, vector-transmitted parasitic diseases in 
Liberia. A vector organism serves as an intermediate host of the life 
cycle of the parasite and as the agent of transmission from one primary 
host to another. The parasite has a complex life cycle with part of Its 
development In the Intermediate host and part In the primary host. Since 
the occurrence of the disease is directly related to the abundance of the 
vector, the impact of this project on vectors is an important consideration. 
The most important vector-transmitted diseases in Liberia are malaria, 
schistosomiasis, onchecerciasis, trypanosomiasis, filariasis, and Lhasa 
fever. The vectors and diseases are briefly discussed below. 

a. Mol lut an Vet tors 

Freshwater na il,, act as, vctors for schi! tosomiasis and inhabit pools, 
ponds ano sluggish , trvmq.q. The .nail Rullinu,. truncata and related 
species serve ,, vectors for Schistosoma B11mphalariaBia~toobit-W-i~l 
sp. is the v( tti, • for),". iinfl "T,+ .on occurs when a human 
swims or wades in water contalnilij Infected snails. 

b. Insect Vector'. 

The alIt Anouphi. el' mo,.qo to Is, til, vector (or nMlarla and In lIberia the 
. jarh an'. hiIpredomiant 1,pecte'.A. ai 1 ha'. ie hes t frequency 

,mong coriliunicalale ditsa,- Inn I Ibl.rIa a d il st I tutes a severe probl em. 
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The min type is asmdium falcn1 mmalaria which is also the most
 
clinically severe of the four cAafect humans. Transmission occurs
 
when infective stages of the parasite are injected along with saliva as the 
mosquito takes a blood meal. The larvae of Anphle are found instand
--ng-te sh-as-po ddles,-wel sanuFeven tin cans-or 5imilar
containers. 

The blackfy mul um d acts as the vector of onchocerciasis which 
iscaused by T Milialwrm---i,
o rli ,.The blackfly larva 
is aquatic and found on the botto ffloitng st reams. Transmission occurs 
during feeding by the blood-sucking adult flies. 

A variety of species of the genera Culex, A . hne.and others my 
serve as the vector for filariasis.'Thi disis a so-caused by a 
fIlarial worm, uchereria banr ft,9and iscommnly called elephantiasis.
The mode of trnsmission is similar to that of malaria. 

The tsetse, GiLa pallst is the vector for Try~nosom oaabense 
which isthe caus ovefAgent-o E
trypanosomiasis (sleepcng  e
 
tsetse does not have an aquatic larva and transmission occurs during adult
 
feeding. While trypanosomiasis isnot widespread in Liberia, the poten
tial for a serious outbreak exists.
 

c. Rodent Vectors 

A variety of rodent species can act as vectors for Lhasa fever. This
 
viral disease Is probably transmitted through human contact with rodent
 
feces. This disease Isoften fatal and the potential for widespread inci
dence exists.
 

C. CULTURAL CHARACTERISTICS
 

1. Land Use
 

The project area comprises 600,000 hectares (1,482,000 acres) inUpper
8on9 County. Approximately 90 percent of the project area isbroadleaf 
d duous and evergreen forest. Most of this forest was previously cleared 
and cultivated and Is now In & second growth stage. It Isestimated, that 
less than 2 percent of the study area contains primary forest which has 
never been cut and these parcels are small and widely disbursed. About
 
9 percent of the secondary forest has not been recently cut while the
 
remaining forest has been cultivated within the pest 10 years.
 

Of the 10 percent of land incultivation, 70 percent Is Intree crops

(mostly rubber) hile 30 percent is Inannual crops (primarily rice and
 
cassava). Annual crops are generally grown In a field from one to two
 

ars and the land Isthen left fallow for five to ten years. This ex
tnsive shifting cultivation results lon. continuous pattern of land
 
clearing (slash and burn), land being cultivated and land being abondoned.
 

L
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Urban areas are few and small and comprise less than I percent of land use 
in the study area. The largest town in the study area is Gbarnga, the 
county seat, which had a 1974 population of only 8,474. Most of the popu
lation resides in villages of from five to twenty families. 

Juiue"6 s-'--te--'----'e-a is ixpecite-to cihi-igeoiyslightlY from 
existing conditions, with one possible exception. A Swedish paper company 
has applied for a timber concession inthe southern part of the project 
area. This concession would occupy 80,972:hectes (200,000 acres) as 
shown inFigure 5,resulting in thr conversion of 14 percent of the study 
area from secondary forest to timber plantation. There also appears to 
be a growing interest by the farmers inobtaining private ownership of 
the land rather than tribal ownership. This:probably results from an 
increasing awareness of population growth and the decreasing availability
of land, as well as absentee farmers desiring to retain their farm. 

2. Land Ownership
 

The ultimate land owner inLiberia is the national government. There are, 
however, two systems for land tenure; tribal land tenure and private land 
ownership. The government thus recognizes the traditionally based control 
excercised by the tribes, yet provides a means for purchasing land from 
the state. 

a. Tribal Land Tenure
 

Under the tribal land tenure system, the family's access to the land is 
ruled by traditional lawsand customs handed down by the tribe. A recog
nized meber of a traditional group may occupy and exploit any piece of 
unoccupied land In accordance with individual tribal custom. Caims are 
established by marking trees or by digging holes into the ground. In a 
system of shifting cultivation where a new piece of land is cleared every 
year, strict rules are required Inorder to avoid argument. ItI s gtnerally 
agreed that a mn has priority of choice over a piece of land which has 
already been cultivated by him or his family ancestors, or which Is adja
cent to his present field.
 

Families try to avoid waving far from their present dwelling place, which
 
*is generally permanentlyoccupied. Thus, a family will normally try to 

clear land in the neighborhood of Its farm or village. Hence, Inheritance 
of an area where a family's priority of choice isnormally recognized is 
quite coan. In this way, a ore permanent right of occupancy is main
tained than would normally be possible under an extensive system of shift-
Ing cultivation. The first priority Is securing access to upland rice 
fields which are the most important In the coumon farming system. 

If swamp rice Is cultivated, a suitable piece of land may be cleared in or 
near the upland faro, or further away, dep.nding on the availability of 
such sites Decisions about cultivating natural swamps and the selection 

*of such sites are usually made Indepandantly from upland si claims. A 
swamp that ischosen need not be adjoining, or even near the upland farm; 
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farmers do not usually move away from their present home insearch of more 
swamp land elsewhere, as may be the case when upland rice sites are ex
hausted. 

Permanent improvements on the land* such as tree crops, are recognized as
 
---- being -owned by- the-farmer, by -both-tribal -!aw-rnd -custom -as-we! I --asthe -

Liberian Land Laws. This provides a means by which farmers can secure an 
individual right over the land, although there isevidence that unless 
there isa serious land shortage, security of tenure israrely a reason 
for the establishment of tree crop plantations. 

Although tribal land tenure issomewhat flexblo and allows tor the improve
ment of farming practices Inthe near future, more secure forms of owner
ship will have to be introduced eventually. Farmers who can establish 
their land under a recognized title deed are, normally, more inclined to

maintain soil fertility and to install permanent improvements on their 
farms. Furthermore, credit administration way be facilitated if farmers 
are given the opportunity to mortgage their land.
 

b. Private Ownership 

The Public Land Law of Liberia (Section 30) provides a procedure for
 
purchasing land from the State. This procedure Issummarized as follows: 

The applicant must gain the consent of the tribal authorities
 
to have the parcel of land deeded to him by the Government; 

the Paramount or Clan Chiefs Issue a respective certificate
 
to the District Coimmissioner;
 

the District Comissioner must satisfy himself that the parcel

of land inquestion is nota portion of the tribal reserve. 
that It isnot otherwise owned or occupied, and forwards the 
certificate to the Land Commissioner of the county;
 

the Land Comissioncr certifies that the land inquestion is 
neither privately owned nor encumbered;
 

a payment must then be mde to the Bureau of Revenues for the 
value of land, at a minimum rate of $0.50 per acre; 

application and official receipt from the Bureau of Revenue 
are forwarded to the President of the Republic for approval
and deed. 

The *Public Land Law" does not necessarily prevent acquisition of land 
for speculative purposes, since the law contains no regulation to evaluate 
whether the application Is inthe best Interest of the public. 

The procedures of the low are too complicated for the average unsophis.
ticated small farmer to exercise his prerogative for land ownership, 
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Tribal and agricultural customs are so deeply ingrained, however, that there 
is no evidence that land ownership would be preferred over current practice
if the system were simplified. 

c. Land Ownership in the Study Area 

The present rudimentary system of land registration does not give a com
plete picture of the land tenure situation; however, a basic idea can be 
obtained from the results of the 1971 Agricultural Census. Four categories
of ownership were registered in the Census; -private ownership, tribal rights,
squatter rights and tenants rights. Squatter rights are part of the tribal 
system and given to strangers within a tribal territory. 

Utilizing these categories, land tenure in the study area can be approx
imated as follows: 

Cultivated 
Land FarmersS S 

Private ownership 49 18 

Tribal land 44 62 

Rented 2 6 

Squatters/other 5 15 

100 100 

Although nearly half of the cultivated area Is In private ownership, only 
one fifth of the farmers are reported to have private title deeds. This 
shows a strong correlation between the size of farm and the ratio of 
private ownership. This is conflrmed by comparing the tenure situation 
in different farm size classes. In the size class below 10 hectares 
(25 acres) per farm, the percentage of private ownership Is only 17 per
cent; however, It is 64 percent of the size class above 10 hectares and 
84 percent of the group of farm over 51 hectares (125 acres). As the 
vast ajority of large farm consist of rubber plantations, this corre
lation is essentially the relationship between private ownership and land 
planted with rubber. 

3. Social Structure 

a. Tribes 

The largest ethnic group (or tribe) In Liberia is the Koele and the six 
chiefdoms located In the project area belong to the Kpelle tribe. These 
chiefdoms are subdivided Into 28 clans(Table 10, Figure 10). This tribal 



TABLE 10. ESTIMATED POPULATION PER CLAN, "iOJECT AREA1 

Chiefdom Clan 	 Population 

19742
19622 


Jorquelle 52,300 66,000 
Bellequel lIe 1,900 2,600 
Caryla 6o400 6:600) 3 
Tongbeyah3 1008 
Gbarnshay 	 7,500 7,900 
Jorpool 5,200 6,600 
Jorquelle 5,000 10,700 
Kporyorquel111eKpatawee 3 3,200 	 913-1:6
 

Sheansue 4,300 6,100 
Suakoko 7,700 10,900 
YaIndawoun 2,600 3,400 
Zeansue 8,500 7,600 

Kpai 11,300 16,600 
V tuah 6,800 9,300 
Volot 4,500 7,200 

Zota 9,400 14,700 
Kpaquellie 3,600 4,800 
Zeta 5, 0 9,900 

Panta 8,400 10,100. 
Pants 7,500 6,100 
Wrunah 900 4,000 

7,900 11,200 
Kokoyah Sonweln 1,500 3,500 

Kokoyah 1,500 2400 
SoWein 1,600 600 
T,,4pablee 3,300 4,700 

Sonoyle 14,000 16,500 
Soksmu 1,300 2,600 
orysmh 1,700 ,O0 

Dingah 1,100 1,200
Nenqwl loh 	 4,400 s,2o 
Sanoyle 	 2,900 3,2OO
 
mallahun 	 1,600 2,600 

Totals 	 103,300 135,000 

I 	 Tb, arm of chiefdu and c!'ns, and data based on these areas can only be considered as 
approximtions due te Intermrriages, aigr.tlons, shifting boundaries, etc. 

2 A#,lbtc of Liberia, 196 Census of Population. Monrovia, 1964, 
eLublic of Lteria. 1974 Census of Population. Monrovia, 1974. 

3 population figures of the Xporyorquellie clan (I 00 Inhabitants) and the Tonobeyah clan 
000 Inhabitsnts) which registered for the first tim In the 1974 censul, were Ipplied to 

in6 Kuta's and Cryla clans respectively so that they can be coapared with the data obtained 
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system provides most of the traditional administration and leadership in

the area, and most of the land utilized by the farmer Is occupied under 
tribal tenure rather than private ownership. The chiefs generally deal
 
with the government, settle disputes, administer tribal Justice, etc.
 
While individuals usually associate themselves permanently with a specific

clan, they sometimes shift allegiance because of intermarriage.
 

b. Villages
 

There are no towns in the project area with a population exceeding

10,000, and only one exceeding 5,000 (8,474). Smaller towns, exact
 
population unknown, include Suakoko, Belefuanai and Palala. Thus, most
 
of the population lives on farms, inhalf towns or in farm villages.
Half towns are the smallest rural settlement, consisting of two to ten 
huts which are often periodically relocated to accomodate shifting agri
cultural patterns. 

The iirm village usually consists of twenty to forty houses depending
 
on gecgraphical location. These villages are usually connected by foot
paths, ifno roads exist. Criteria for the location of such villages

formerly Included proximity of a permanent water supply and defensibility,
but the location of roads is now the primary consideration. As a result,
there isa population density of as much as 100 persons per square mile 
along the highway between Monrovia and Gbarnga. 

Thus, the faro family, the basic unit, is part of a social structure 
which is traditional and based linvlage. The farnr is associated with 
a village when he trade,, and with i clan/chiefdom/t, ibe. 

C. Population 

The 19/4 population of tht ,,tudy area by clan is ,,hown in Table 10,
and totaled 135,000. Pikindi,:,ate- the arnual rowth rate from 1962 
to 1974 was ?.2 percent. Ihi.. rowth rate is. c,lculated in accordance 
with niethods adopted by the l.Ihern Misitry of PI annin and Economic 
Affairs, utilizing the lormtula: 

Annual ,jriowth rat,,- 2 .::Po 

where 

Po P'opulat O Ion I19? 
I'm l'o)lulat lon Iti 19/4 

11- NIUJrit,,r of y al.,,, 12 

Using this annual (irowth rat,., flit- populat ion at the, enud of 1976 would 
bo approxinuitely 141 ,{o(. (w.ewr.i)y, mlptr-Mon of the rpelle tribe is
about 0.4 to 0.6 pt, ri,,nt pvr y,.ar, itvlh (1or-h , A.)l(e.titiq for out-mltra
tion, the population of the %.tudyarea at the- (-nd of 19/b wi% etU nited 
to be 140,000. lhi . repre~.'It. alti,.t 10 pe'l, ent of flt' tot11 lpopula
tion of Dlonlj County and about 9 pev tont of the total populatlon of Libcria. 
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The population density of 22 persons per square kilometer (56 persons
 
per square mile) is considerably greater than the whole of Liberia
 
(1976 estimate of less than 16 persons per square kilometer).
 

The population densities vary greatly among individual clans and chief
dons. In the Jorquelle Clan, each square kilometer was inhabited by an
 
average of 56 people, whereas in the sparsely populated Senwein Clan, 
therp were only about 3 people per square kilometer. The densely popu
lated Jorquelle and Suakoko Clans are both located along the main road, 
but so are the nre thinly populated Belilequellie, Sheansue, Garyla 
and Kpaquellie Clans. Conversely, the very densely populated Bonwein 
Clan in the Kokoyah Chiefdom lives far from the main roads. Thus, the 
location of the main road does not appear to be the dominant factor in 
the distribution of the population in the area. No natural reasons for 
the population distribution can be detected within the Project Area
 
since the area on the whole is rather hongeneous as regards its topog
raphy, its soil quality and vegetation. Therefore, the present distri
bution must be attributed mainly to trdditional developments typical of 
each individual clan. 

From 1962 to 1974, the population in the Pruject Area increased at an 
annual growth rate of 2.2 percent. Within the same period, the total 
population of Liberia increased 3.3 percent per year. Thus, the popu
lation growth in Upper Bong is essentially lower than the growth rate 
for the whule of Liberia; however, it is considerably higher than the
 
population growth in the rural areas of Liberia, 1.3 percent per year. 

POPULAT ION 
TOWN 1962 1974 % of Growth
 

Gbarnga 2,810 8,474 8.4
 

Gbatala 660 3,760 11.7 

Namata 900 4,900 11.5 

Sgt. Kollic Town 860 2,290 7.6
 

Satni 570 2,850 11.1 

Suakoko 730 1,260 4.4
 

The heaviest population growth has occurred in the Oonwein and Jorquello 
Clans whose increae In population i, attributable to the Intensive 
daveloptnent of the county capital, Gbarn(ja. All clan% with a hiqh jrowth 
rate are favorably %ituatedwitli retjard to rund., lh.h clan- with a de
crea$snq population fljure, however, ire lIv'.. acce'.,Able: the 'jenwein 
Clan Is not touched by any road, the Garyfa Clan ha- no road connections 
except In the eytreme north-wet of the clan area, and the Kpatawee Clan 
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has only recentt, had access to a road. Inthe towns of over 600 inhab
itants, the population growth was above average. In1962, 12 percent
 
of the total population of Upper Bong lived Intowns of over 600, whereas
 
in 1974, this amounted to 23 percent. Thus, a strong tendency towards 
a concentration of the population inlarger towns can be seen and the
 
six largest towns of the Project Area showed a rapid growth from 1962 
to 1974 (see Table above). 

Migration is not a primary factor in the study area, as evidence indicates 
that the mobility of the menbers of the Kpelle tribe Is not as high as 
that of most of the other tribes. For example, in the three iron-ore 
mines outside of Bong County, the percentage of the workers from the 
Kpelle tribe is relatively small. 

Assuming the growth rate in the study area over the next 20 years aver- 0 
ages 3.25 percent which is approaching the attonal mean, the popula
tion of the project area would increase from 140,000 In 1976 to 265,300 
in 1996. As the oercentage of inhabitants In the urban aras (settle
ments over 2,000) increased from 20 percent to 29 percent between 1962 
and 1974, an increased migration to urban centers can be projected partic
ularly to Monrovia. Therefore, the percentage of the Inhabitants of the 
project area engaged In agriculture may decline, although the total number 
of farmers will obviously increase. 

d. Education 

The Liberian school system can be divided Into three categories; elemn
tary education (pro-primry grades and grades I through 6); secondary
education, (Junior High Schools, grades 7 through 9 and Senior High
Schools, grades 10 through 12); and higher education, consisting of 4 
to 6 year courses at universities. Allthree classifications of schools 
exist in the Project Area. 

There are 46 elementary schools in Upper Bong, 29 located in the Obarnga
District, 6 In the Kokoyah District, and 7 In the Sanoyle District. Six 
elementary schools are situated In Gbarnga with the reminder dispersed 
throughout the area. Studies conducted y the Ministry of Education 
Indicate that the majority of children do not complete elementary school. 
Natiormidet only about one-third of the students who started first grade
reach grade 4, normally considered as the minim formal education for, 
rermannt literaCy. In the study area,.the percentage Is even less 

etwen r10 and 16 percent. The teacher-student ratio was1:47 In 1U74, 
exceeding the desired 1:40 ratio set forth by the Ministry of Education. 

There are 14 Junior High Schools inthe Project Area. Not only grades
7, 8, and 9 are taught In these schools but also grades 1 throuh 6,. 
Because of this there is no way to distinguish clearly between the teach
are who taught grades rI through 6 and those who taught the upper grades.
According tothe following figures (1974) the nuser of enrol"iments In 
grades 7, g, and 9 are also declining with advancement: 0 
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Grade 7 (14 Junior High Schools) 346 enrollments;
 

Grade 8 (11 Junior High Schools) 250 enrollments; and
 

Grade 9 ( 9 Junior High Schools) 176 enrollments. 

The schools teaching up to grades 7, 8, and 9 achieved the average
teaching staff-student ratio of 1:40 desired by the Ministry. However,
in order to make this proportion apply to all Junior High Schools, 19 
extra teachers would have to be employed. The class attendance in the 
Junior High School grades 7 through 9 averaged 18 students per class. 
At the Senior High School in Gbarnga, where (in addition to grades 8 an 
9) grades 10, 11 and 12 are offered, the following enrollments were rg
istered in 1974: 

Grade 10 62 enrollments; 

Grade 11 72 enrollments; and 

Grade 12 39 enrollments. 

The staff-student ratio in grades 10 through 12 was registered at 1:28 
with a class average of 34 students. 

One of the two universities In the country, situated In the stud area 
near Suakoko Is Cuttington College (administered by the Episcopal Church),
In 1974, 300 students were enrolled at this college, amounting to 18 per
cent of all students in the third educational level in Liberia. A 
total of 60 teachers of various nationalities teach the following sub-Jectst Biology, Business Administration, Chmistry Eoomics, Education,
General Sciences, Languages/Literature, Political Sciences, and Theoleiy,
Remrkably, agriculture Is no longer a part of the curriculum. 

Statistically, children of school-age (between the ages of 6 and 16) make 
up26 percent of the total population of Liberia. If It Is assumed that
the age structure of the Upper Bong population Is Identical to that of 
Liberia as a whole, then 29,000 people of school ae reside In this area 
(1974). Thus, It can be seen from this figure, anthe enrollment nmber,

at not more than 29 percent of the school age population in Upper song
County actually attend school, The 1971 Agricultural Coius gives infor. 
mtion concerning education among the farm population in the Project Area. 
According to Its statistics, 89 percent of the fare population had abso
lutely no schooling, 10 percent had been In one or more grades between 
I and 8, and 1 percent had been educated above the 9th grade. 

These figures clurly indicate the shortcomings of the present school 
systern within the Proect Areas, In team of quantlty. There are also 
fundaental problem in the quality of education. As In other develop
ing countries the education system In Liberia suffers from a lack of 
relevance to the needs of the environment In rural areas. The knowledge
which the children receive Is not only of little use for the environment 
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in which they live, but also tends to make them discontented with rural 
life and work.
 

Recognizing these educational deficiencies, and inorder to reorientate
 
its primary school system towards the requirements ofr rural developmnts
the Government of Liberia (G0L)launched a program in1971 known as the

"Community Schools Program". The purpose of this program isto improve
primary education inrural areas, to provide more relevant education to 
rural children and to prepare them for life in a rural society. Further
mores, school facilities will be made available for adult education and 
community development activities so that they can become the nucleus for 
development acitivities inrural communities. 

Inthe present Community School ProgramGOL isplanning to establish 200 
Comunity Schools throughout Liberfa. At the end of 1974, 115 schools 
had been improved or were In the process of Improvement. Of these, 16 
are in the Project Area, situated in the folloing locations; barnga,
Wenshu, Obatala, Namata, Suakiko, GbondoiD Blamlle, Gbalatuai, Palala, 
Saint Gbandela Sammy, Gbekohn, Fokole, and Jorway. It Is anticipated
that In the whofe of Liberiat, at least 20 additional schools will be 
built or improved in1977. According to the Ministry of Education the 
mjority of these schools are likely to be in counties which do not yet 
have their quota of Community Schools. 

e. Living Conditions and Housing 

The living conditions and housing inmost of he project area are very 
poor. Utilities (water, sewage treatment, electricity, etc.) are non
existent except In Gbamga and .orwah where some electricity isprovided.
Houses vary In shape from circular to recta ulire generally made of 
sticks plastered with clay or mud with a thartch roof, although corrugated
roofing was observed on many dwellings near roads. The family huts are 
usually 6 to 9 moters (20 to 30 feet) In diameter and have a clay floor. 
Houses are usually located near a water supply (stream, spring, etc.) 
with very primitive sanitary facilities. 

Medical factlities within the study ara are limited to the Phebe Hospi
tal and a few government clinics, The government of Liberia has insti
tuted a number of program to Improve mdical facilities, health educa
tione and Imniation program; however, these program have been 
inhibited by a lack of trained personnels, lack of health data, Inadequate 
trnsportation facilities, etc. Other social services are lacking in the 
Project Area. 

The Ministry of Action for hevelopment and Progress (AOP), created In 
1972 has devised and implemented a special impact program in selected 
rural areas, The first ilot program was initiated In 1972 in the Panta 
Chiefdoe, which lies withIn the stu area. The plot,program area s 
approximately 311 square kilometers (13 square m4les), Wth a 1974 

pulation of 9,900 1ving In 26 dispersed village$. orh (1974 popu
ation 00) was chosen as the focal point. A school, health clinic, ten 
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-low-cost houses market and power generatorihave been -provlded inJo' h.. 
Other facets of the program include a seed uultiplication project; demn
stration plot for swamp rice, cassava and vegetables; tree crop nursery;
and Some farm-to-mrke road construction. 

Economic and Institutional Structure 

a* Local Government 

As previously discussed, there are two systems of administration in the 
project area, governmental and traditional. The seat of the governmental,
administration is located in Obarnga and the county falls under the respon
sibility of a Superintendent, who is Incharge of local administration. 
He is appointed by the President of the Republic and Is his direct represen
tative, although he operates under the administration of the Ministry of 
Local Government, Rural Development and Urban Reconstruction. The main 
function of the Superintendent Is the maintenance of law and order, for 
which he has his own swell staff, At district level, the S rintendent 
isrepresented by a District Comissioner. The county admin~stration 
also consists of personnel representing the various Government of Liberia 
Ministries. They report directly to their main offfces in Monrovia and 
the Superintendent excercises only non-technical supervision over them. 

The county administration has no source of independent revenue and, there
fore, no budget of Its own. The hut tax which is collected at county
level is transferred in full to the central government. Funds are Chan
nelled back to the counties through the budgets of the various Ministries. 
The Superintendent's office receives an additional lump sum of $10,000
 
per year for administrative purposes. 

A slight improvement has been brought about by the creation of the so
called RPally Fund* which Is fed from non-budgetary sources ever b 
years, According to the regulations pertaining to this Rally Fund', 
operc tof the funds collected ina particular county have to be spent 

on projects within that county. Most funds which have thus been allo
cated to Song County have been spent on the Acquisition of road construc
tion equipmnt for the county administration. The equp t has been 
used to construct some of the farm to mrket roads whichow exist In 
the project area.
 

In addition to the mdern 1yp of county admInistration, ther isthe 
traditional tribal organization. The whole of Bong County isinhabited 
by meoers of the Kp'lle tribe and within the project area the tribe Is 
subdivided into six chiefdom: Jorquelle Pant, Kpai Zota, Kokoyah
and Sanoyite The six chiefdom are broken down Into A&clans. (Table
10s Figure 10)
 

Each chiefdom is headed by a Pararount Chiefs who has under him a hier
arcly of clan and town chiefs. Their duties consist mainly of the ad-
Judication of tribal disputs, the collection of taxes and maintenance 
of law And order within their respective areas, Following a change in 



-1974,o the-chiefs-now- receive a-salary from the government and-are subject -. 
to elections every four years. 

b. Enploymant 

A large proportion of the labor force is self-employed on smll and 
medium-sized farm holdings, The extent of labor utilization on these
small holdings is low, particularly during the slack season and the emloy
mnt capacity actually utilized averages only 16 percent of the overall 
annual potential. The rubber farm In the project area, the Firestone 
plantations in Herbal and the Bong Nine (the latter both lying outside
the project area) offer a number of Jobs for hired labor. The mJority
of hired laborers working on the lare plantations and in the mine out
side the project area are employed there throughout the year and have
generally given up agriculture. The low labor turnover on the Firestone
plantations and in Bong Mine confirm this fact. 

Most of the laborers who find employment on the msdium-sized and sall
plantations Inside the project area continue to manage their own farm
and work away from the farms only temporarily, When there is much work 
to be done on the farm or during socia1 events (festivals, etc.) they
abandon their Jobs on the rubber plantations. The high turnover rates 
on the smaller and medium-sized plantations in the project area are 
symptoutic of this condition. 

The following table provides an estimate of the dominance of agricultural
life and employment in the project area. 

TOTAL POPULATION 140,000 

Total Firm Population 100,000 

Total number of gainful workers 67,000 

Numer of these primarily working

in agriculture 686600
 

Ntumber In non-agricultural occupations 8,600 
Approximtely 6,000 of thd 58,500 working In agriculture are mployed
permanently or teiporarily as hired labor on rubber plantations withintheproject area and another 4s,00 are employed outside the projetarea 
on the larger rubber plantations. 

There is no statistical informtion available on the numer of unemployed
pemns nor on the potential of hireable labor in the project area, In 
order to gather some Information on the avallable potential in hireable
labor, Investiptions were made into the eplo"ent situation on the
lage rubber plantations and In the Bong Mieing Company (Agrare Jnd 
tydrotachnk, 1976). The results of the inquiries Indicated that it 

is relatively easy to find additional workers during the months of June. 
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July, August, _September- #nd Oc tober,.. t 1s difficult,. however,-,during 
the months of December, January, February and March. The companies were 
asked how difficult it would be to recruit 50, lO0or 500 workers. It 
was agreed that from June to October there would be no problem inobtain
ing an additional 50 to 100 workers. The Firestone plantation went so 
far as to declare that 500 workers could easily be recruited during these 
months. On the other hand, the companies made clear the difficulty of 
finding even as few as 50 workers between December and arch. The recruit
ment of 100 or 500 workers during this period was considered most difficult% 
ifnot impossible.
 

The period during which hired labor iseasily obtained does not coincide 
with the farm holdings' slack season. April, May, June, October and 
November are the months inwhich the farmers have the most work on their 
own farm. Rather, it appears that a more accurate explanation of the 
abundance of hireable labor between June and October isthat the time 
immediately before the harvest is the so-called hungry season, and It 
becomes necessary for the farmers to seek additional income, However, 
between October and February, when rice, cocoa and coffee are harvested, 
the small holders receive a large share of their annual income; so there 
is little necessity for them to seek off-farm employment. Another factor 
which should be taken into account is that it is traditional between Deca
ber and March to fulfill social obligations and to take part in the fes
tivi ties. 

Statistics indicate that the available labor for each small farm holding
in the project area slightly exceeds 2.6 labor equivalents or 600 man 
days per year. Table 11 show a projected labor balance for the project 
area based on the 1976 estimate of 19,000 farm holdings in the study area. 
At present, only 102 man days are spent each year tending individual 
farm holdings. The majority of expended effort is used as hired labor 
on rubber plantations. Even then, 294 man days of labor capacity per
farm holding are not utilized each year. 

C. Average Income 

Real per capita income has increased about 2.4 percent per year since the 
mid 1960's. A study in 1974 indicated the estimated average annual farm 
family income in Upper Song County was $263. consisting of $222 farm in
come and $41 off-firm income. Considering the estimated rate of increase, 
the average In 1976 would be $280-4300 per farm family per year. The 
number of members of a farm family within the study area Is estimated at 
6.3 individuals. 

d. Financial Institutions 

There is no organized agricultural banking and credit system in Liberia 
to fill the needs of small farmers. The commercial banks concentrate on 
the large coastal towns and the concessions. No banking facilities exist 
In the rural areas. 
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TABLE 11. LABOR BALANCE OF PROJECT AREA1
 

Crop Total man days per year2
 

Upland rice 70
 

Cassava 8
 

Swanp rice 15
 

Maize 4
 

Suqar cane 3
 

Cocoa 1.5
 

Coffee I
 

Subtotal 102.5
 

Rubber 203.5
 

Total 30
 

Availability at 2.6 labor 
equivalents per holding3 600 

Non-utilized labor capacity 
per holdin9 294 

Non-ut!ilizled lAtxjr €:4pa( ty 

(19,000 holding*.) 5,586,000 

1 , un d for 1,/(, without project .Ctivitirt., 

2 Lbor .'ritulrrrrtm. fl r crJiy'.l.i'."I hldtn'j. 

3 Asutwt r t rt 1.,,',u w: 4o pri trtlt for J4nury-14rch 4nd 
0 peptcotI for 1-(.(tter 



An attempt to institutionalize agricultural credit was made In 1957 with 
. ..	 the creation of-an-Agricultural Credit Corporation.- It failedl-and in

1964 the :orporation ceased to operate. The Liberian Bank for Develop
ment and Investment (LODI) has recently undertaken to extend credit to 
the agricultural sector. With its present organization, however, the 
bank is 	in a position only to finance a limited number of large-scale 
projects. In the project area, the Cooperative, Credit and arketing
Iv sion (CCMD) of the Inistry of Agriculture has extended a few loans 

to farmers. The government is aware of the present unsatisfactory situa
tions and there are plans to set up an institution for agricultural credit 
to fill the existing gap in credit to the ordinary small-scale farmer. 

5. Public Facilities and Services 

a. Communications 

The project area does not possess its own public comunications system.
Communications between the area and other parts of Liberia are provided
by the government radio station In Gbarnga and by a telephone lI ne be
tween Gbarng and Monrovia. An expansion of telephone services completed
in 1965 	 included construction of a small capacity automatic exchange in 
Gbarnga, equipped for 100 subscribers. All existing co mnications equip
mnt is 	unreallable and outdated. The Government of Liberia has proposed 
programs, between 1977 and 1980, to add 430 lines to the exchange at 
warng and provide for a 5 kilowatt medium wave radio transmitter (GOL,
1976). 

b. Utilities 

A public power station provides electricity to Gbarnga and areas along
the Gbarnga-Suakoko road. The plant was built In 1966 and has two opera
tional diesel generators with a total capacity of 1,040 kw. A new unit 
which would provide an additional 1 065 kw is expected to be built In 
1979 (Agrar- Und Hydrotechnlk, 1975). A power generator was provided 
to 3orwah (1974 population 800) under the special Impact program devised 
and imlemented b the Ministry of Action for Developmnt and Progress.
Several 	small, privately owed generators exist in the area. As a long 
range program, the Government of Liberia is planning to connect Gbarnga
and Rlobertsport with the Monrovia electrical systems 

Except for Gbarnga, water In the project area is obtained directly from 
surface water or shallow wells which are unreliable and susceptible to 
pollution. A loan was approved,in 1974 by the West German Government to 
finance construction of public water supply projects in Gbarnga, Voin
jam and Sanniquelli. These projects are scheduled for completion In 

Monrovia is the only city In Liberia with a sewage treatment system The 
systm covers mast of Monrovia from Sinkoe to New Kru Town. There are no 
existing plans to provide sewage treatmnt system to &ruof the town 
In the project area. 

73
 



c. Law Enforcement 

Law enforcement is provided by the Liberian National Police Force. Each 
county has a police post headed by a deputy inspector with varying numbers 
of policemen assigned. The county units enjoy a considerable degree of 
autonomy, but the ultimate authority of the Central Headquarters is un
questioned. Incomplete records Indicate petty larceny and simple assault 
are the most prevalent offenses. As with administration, there are two 
parallel Judicial systems, the formal government judicial system and the 
tribal court system. The latter has broad Jurisdiction in matters of 
civil and customary law, but its criminal Jurisdiction is limited to 
misdemeanors and minor offenses. The legal author"y for tribal courts 
was repealed in1963, but changes were to take place slowly to protect
the interests of the tribal people. Application of the Penal Law of the
Governmnt of Liberia continues to increase as the influence of tribal 
law is reduced. 

D. TRANSPORTATION FACILITIES
 

Economic development inthe project area isdifficult because of the 
lack of adequate transportation facilities. Although the capital of 
Bong County, Gbarnga Is only 202 kilometers (125.11ras) trom th rt 
of Monrovia, 45 percent of the rural population does not live withtn 
1.61 kilometers (one mile) ora road. Because the project has been 
somewhat expanded since the initial 1975 study mileage figures are 
approximate. A total of about 4R1 kilometers 1298 miles) of prlicroads comprised of 147 kilometers (91 miles) of primary, 205 kilometers 
(127 miles) of secondary and 129 kilometers (80 miles) of farm-to-market 
roads exists within the study area 

Inspection of the primary roads Indicated the vertical grades are close 0 
to design standards, but road and right-of-way widths are frequently
below standard, varying from 4.3 to 7.0 meters (14 to 23 feet) and from 
15 to 24 meters (50 to 80 feet) respectively. For secondary roads vertical
grades are eight percent in many cases, and frequently exceeded twelve 
percent with below standard widths varying from 2,7 to 4meters (gto
13 feet). Basic dimensions of the fari-to market roads average 3 mters 
10feet) wearing surface width, and 6 meters (2 feet) between ditches. 
n both secondary and farm to-market roads, horizontal sight distances 

are often low and vertical sight distances are bad, 

The major highway In the study area is Route No. 1026, which originates
In Monrovia and runs northeast through Careysburg, akata and Totota 
Into the study area. Within the project area, it connects Zoanue, a.tala,
Suakoko, Gbarnga, and Palala, then crosses the St. John River and con
tinues northeast, It is lateritic from Totota north, varying signifi
cantly Inwidth awl quality. An improvmnt progr~a is currently In 
progress. Another primay road (Route 1166), orginatMs at Gbarngs and 
goes northwest throuw Se) efuanal, crossing the St. Paul River and 
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eventually reaching Voinjama. Itis also constructed of laterite, with 
a 4.3 to 5.2 meters (14 to 17 foot) wearing surface. 

Secondary roads extend from Palalo southeast to connect Yopie on the 
Buchanan - Sanokole Route, from Gbarnga southeast to Botata, southeast 
from Gbatala to near Bornia and from elefuanai northwest to Bonju (See
Figure 5).
 

The government's development priorities include rehabilitation and im
provement of primary roads, upgrading of secondary roads to primary
standards where justified, planning and construction of a network of feeder 
and secondary 	roads, improvement of major roads in Monrovia, establish. 
mint of an efficient road maintenance system, and developmnt of a con
prehensive set of transprt regulations. As an initial part of this 
program, the GOL has al ocated a total of $138 million for road invest
ment between 1977-1980. 

2. Rai1roA 

One railroad traverses the southeastern portion of the project area. 
The 4'8k* gage facility was constructed in 1963 by the Liberian American-
Swedish Minerals Company (LAHCO), and extends 269 kilometers (167 miles)
from the port 	at Buchana northeast to Yekepa in the NIa range. The 
railroad was constructed to haul iron ore, although lot and rubber are 
transported in limited quantitisi. 

3. Airfields 

No major airfields exist In the study area, although there are son air
strips. Such 	 facilities are located near Suakoko, Cuttington College,
and Belefuanai. The conditions of these strips vary; and none are paved 
or lighted. They are not utilized by any scheduled airlines and support
only light general aviation traffic. There are no heliports in the study 
area, and at this time no helicopters, public or private, exist In Liberia. 

The Goverment of Liberia considers the Immediate needs for domestic air 
transport are rehabilitation of airfields where road access Is difficult 
and establishment of effective regulations. Approximately $400,000 is 
proposed to Improve ground facilities at Greenville, Belefuanal and Voinjam.
Construction of a new terminal (estimated cost, $4.1 million) at Roberts
field was initiated In 1976 and is scheduled for completion in1977. 

* 	 There are two major rivers which border the jroject area, the St. John 
and the St. Paul. A mjor tribtary of the St. John, Zo Creek, flows 
south-southwest from near Gbarnga, Because of the falls and rapids in 
the rivers, they are Insignificant as transportation facilities, sup
porting only canoe traffic In soo locations. 
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E. AGRICULTURE
 

The total estimated agricultural population of Liberia was estimated at 
313,000 in 1975, with 5.4 persons per household. The agricultural pop
ulation of the study area is estimated at 100,000. There are 19,000 
agricultural households iin the study area, with 53 percent female and 
47 percent male. Of the agricultural population, 51 percent is under 
20 years of age. The average Upper Bong County farmer cultivates less 
than 1 hectare (2.3 acres). In the following discussions, the figures 
used for the project area have been extrapolated on a linear basis from 
data obtained during a previous study of a smaller area. 

1. Crop Types and Characteristics 

The major source of food in Liberia is rice with an estimated 134,400
 
households involved in rice farming in 1975, comprising 90 percent of
 
the agricultural households (Republic of Liberia, Ministry of Agriculture,
 
1976). About 35,223 (87,000 acres) of rice were harvested in Bong County
 
in 1975, yielding an average of 1.29 metric tons per hectare (1,150 pounds
 
per acre) for a total production of 45,438 metric tons (100 million pounds).
 

a. Upland Rice
 

Of the 229,000 metric tons of rice produced in Liberia in 1975, 209,400
 
metric tons were produced as upland rice, an average of 1.16 metric tons 
per hectare (1,030 pounds per acre) (Republic of Liberia, Ministry of 
Agriculture, 1976). In 1975, total uplaiid rice production in the study 
area involved 11,285 hectares (27,875 acres) yielding 12,750 metrir tons;
 
an average of 1.13 metric tons per hectare. 

InLiberia, a land rotation or bush fallowing method is used for the pro
duction of rice. This method of farming requires extensive land to allow 
a fallow period of sufficient length to restore the productive potential 
of the soil.
 

Upon selecti n of a suitable farm site, undergrowth is cut or "slashed" 
from the sitL in January followed by the cutting of the large trees. After 
cutting is complete, the trees are burned with unburned branches removed 
by hand. The burning process adds potash to Uie soil. Pl,,nting of up
land rice Is done by hand with 99 percent of the Bong County farmers using 
the broadcast mvethod (Schulze, 1973). The rice crop must be weeded and 
protected from "rice bird,," (Weavers, Family Ploceidae). This is usually 
done by woik-n u,. i t ,y*,t(,t of A riwy, with .,hiOY object,) attached which 
is moved about to frighten the bi rds . The rice rikitures from October to 
Deceniber and is harvested us in g a knife or sickle (Blanchard, 1967). 

The processinr; of rice in HIberiai is very wa,,teful. After harvesting, 
the rice i , brought to the villge arnd dried on the ground, where large 
amounts are either los t or eaten by hlrds , rodent,, iriects, and domestic 
animals. Rice is thre,,hed by ,tompIr( with the feet or by beating and 
is finally beaten with a pestle in a mortar. ]his breaks the rice into 
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small pieces causing additional loss. The rice is fanned to remove
 
impurities and then bagged. Amachree (1970) estimated that 15 to 20
 
percent of the harvest is lost during processing. The loss is signif
icant since only 68 percent of Bong County farmers have sufficient rice
 
production to feed their households. The 1.29 metric tons per hectare
 
(1,150 pounds per acre) yield of rice in Bong County in 1975 was the
 
highest yield for any county in Liberia, and is attributable to the
 
slightly more advanced practices employed. Bong County farmers used 
57.3 kilograms of seeds per hectare (51 pounds per acre) with 3 percent
 
of the farmers using improved seeds and fertilizer. Another indication
 
of the relative success of Bong County rice farmers is that 35 percent 
have rice for sale with 39 percent forced to buy rice. The Liberian
 
average in 1975 was 24 percent selling and 51 percent buying rice.
 

b. Swamp Rice
 

Swamp rice production in Liberia for 1975 was 19,700 metric tons or 8.6
 
percent of the total rice harvest. The per hectare yields for swamp 
rice, however, were considerably higher than for upland rice. The yield 
for rainfed swamp rice was 1.73 metric tons per hectare (1,540 pounds 
per acre) aid for irrigated swamp rice 2.81 metric tons (2,500 pounds).
Yields in excess of 4.49 metric tons per hectare (4,000 pounds per acre) 
have been obtained under the direction of specialists from Taiwan. 
Swamp rice production in the study area in 1975 was 2,750 metric tons 
grown on approximately 2,142 hectares (5,290 acres).
 

Swamp rice is planted in beds adjacent to swamps and transplanted into
 
the swamp when the plants arc about 30 centimeters (12 inches) tall or
 
seeds are broadcast directly into cleared swamps. Techniques for tend
ing, harvesting and processing swamp rice are identical to those for
 
upland rice. When adequate water isavailable (e.g., by irrigation)
 
two crops of rice can be harvested annually. Reasons for the small area
 
(10,121 hectares in 1975) of swamp rice production in Liberia inc.ude
 
high labor intensity, objectionable working conditions, and the tra
ditional view that swamp rice production is "woman's work". Figure 11
 
shows swamp rice cultivation near Suakoko.
 

C. Cassava 

The second most important food crop in Liberia is cassava. In 1975, 
90,400 households harvestel cassava growing on 30,769 hectares (76,000 
acres). This anntal crop is grown for its nutritious root stalk and is 
often planted together with rice. However, the most commotwn method is 
to plant abandoned upland rice fields in cassava the secotid year. The
 
crop ripens between January and March, but many times is left standing 
for over a year as insurance against a poor rice harvest. The sweet 
species of cassava, Ma'nihotj Ilmata is more commonly grown in Liberia 
than the bitter species, Manihot uiflissima (Schulze, 1973). 

A total of 103,000 metric tons of cassava were harvested in Liberia in 
1975 for an average yield of 3.37 metric tons per hectare (3,000 pounds 
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Figure 11. Swamp Rice Cultivation; CAES, Suakoko. I 



per acre). Approximately 18,200 households (69 percent of the total 
agricultural households) were involved in growing cassava in Bong County
in 1975. The pure stand area of cassava in Bong County was 2,429 hec
tares (6,000 acres) and the equivalent area mixed with rice was 2,713 
hectares (6,700 acres). (The equivalent area figure is the area of a 
farm with a mixture of cassava and rice converted into the equivalent of 
cassava grown in a pure stand). Thus, a total area of 5,142 hectares 
(12,700 acres) of cassava were grown in Bong County in 1975, an average
 
of 0.3 hectares (0.7 acres) per household.
 

d. Sugar Cane
 

Major cash crops in Liberia are coffee, cocoa, and sugar cane. The
 
largest p'ysical production came from sugar cane with 82,000 metric tons
 
produced in Liberia in 1975. There were 24,800 households producing
 
sugar cane on 7,287 hectares (18,000 acres) in 1975, with an average
of 11.23 metric tons per hectare (10,000 pounds per acre). Bong County
has the largest number of sugar cane producers in Liberia; 7,000 house
holds in 1974; 5,800 in 1975. Approximately 7 percent of the farmers
 
in the project area grew sugar cane in 1971 on a total of 680 hectares
 
(1,680 acres). 

Experimental sugar cane planting at the Shedin Rice project in Nimba
 
County had an average yield of 75.11 metric tons per hectare (66,900 
pounds per acre). Similar results were obtained at the Talhert farm
 
in Bong County (Schulze, 1973). However, traditional faming methods
 
normally employed with small plots, not using fertilizer, irrigation or
 
high-yield varieties, produce a much lower yield. The mature product
 
is cut by hand and crushed in a mill. Of the 2,375 mills in Liberia,
 
81.8 percent are hand mills. Traditional emphasis has been on the pro
duction of syrup and molasses, however, the principle product today is
 
gin or ruin.
 

e. Coffee 

The second most important export cash crop in Liberia is coffee. Three 
species of coffee can be grown in Liberia, Coffea arabia, C. robusta 
and C. liberica. Coffea robusta has replaced C. liberia as the most 
advantageous species with respect to yield and price and is now the most 
commonly grown species (Buchanan et. al., 1975). Coffee seedlings are 
genw-ally planted in the beginning of the rainy season, after being 
grown in a nursery for about one year. Upland rice fields, abondoned 
for 2 to 3 years, are often selected for planting sites since these 
abandoned fields provide a low bush shade cover for the young coffee 
seedlings. Coffee plants do not usually provide a significant yield
until the third year after planting. To insure maximum production, the 
plants must be weeded and periodically pruned, practices that are often 
ignored. 

In 1975, 37,500 househnlds were involved in coffee production in Liberia. 
Of the 22,267 (55,000 acres) planted incoffee, only 14,413 actually pro
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duced. Average yield, according to the Ministry of Agriculture (1976a)
 
was 292 kilograms per hectare (260 pounds per acre) with total production
 
of 4,200 metric tons in 1975. A coffee mill located near Voinjama is
 
capable of hulling up to 7,000 pounds of dry coffee per day. About 90
 
percent of Liberia's total coffee product;on comes from farms of 0.4 to
 
1.2 hectares (one to three acres). In Bong Counfy in 1975, 3,700 house
holds actively produced coffee. In the project area in 1975, approx
imately 860 hectares (2,125 acres) were planted in coffee with only 745 
hectares (1,840 acres) actually producing. Approximately 237.5 metric
 
tons of clean coffee were harvested. In 1975, 5,432 long tons of coffee
 
were exported from the Free Port of Liberia according to the Ministry of 
Planning and Economic Affairs (1976). Exports of coffee amounted to 
$4.5 million and accounted for 1.1 percent of Liberia's total export
 
(Republic of Liberia, Ministry of Planning and Economic Affairs, 1976).
 
The total coffee export from Liberia was 4.14 million kilograms (9.1 
million pounds) in 1975, however, this figure probably includes some
 
coffee from Sierra Leone. Recent price escalations could prove coffee
 
production to be considerably more significant to the GNP in the future.
 

f. Cocoa
 

The production of cocoa in Liberia has been on the increase recently 
and almost equaled coffee production in 1975. Cocoa is produced by 
essentially the same methodology as coffee. Upper Amazon Hybrid is the 
type most suited for Liberian production. Presently there are no large
 
cocoa plantations in the country, and all cocoa produced comes from
 
rather small individually owned plots. The primary hinderance to cocoa
 
production historically has been the lack of permanent moisture and fresh
 
soil necessary in the first five years of growth, until the plants can
 
produce sufficient humus themselves (Schulze, 1973). 

A total of 32,500 households produced cocoa in Liberia during 1975 from 
20,649 hectares (51,000 acres). According to the Minister of Agriculture 
(1976a.) less than half the planted area (9,514 hectares) actually pro
duced to yield an average of 336.6 kilograms per hectare (300 pounds 
per acre) and a total production of 3,200 metric tons. There were 5,000 
Bong County households producing cocoa In 1975. About 1,376 hectares 
(3,400 acres) of cocoa were planted in the project area in 1975, of 
which 1,255 were in production. Total production in the project area in 
1975 was approximately 400 metric tons of dry beans. 

The Free Port of Liberia exported 2,113 long tons of cocoa in 1975 out 
of a total Liberian export of 3,182 metric tons (7 million pounds) (Re
public of Liberia, Ministry of Planning and ELorlomic Affairs, 1976). 
The value of cocoa exports, which has been on the increse for several 
years was $4.4 million in 1975, accounting for 1.1 Percent of Liberian 
exports. The average unit price of cocoa was 1.38 dollars per kilogram 
(62.9 cents per Pound) In 1975 (Republic of I.Iberia, Ministry of Planning 
and Economic Affairs, 1976), but the price of wholesale cocoa has sharply
escalated recently and should become a nxore profitable crop in the near 
future. 
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g. Rubber
 

Historically rubber has been the most important crop grown inLiberia.
 
Rubber was the most valuable export product of Liberia until 1962, when
 
itwas replaced by iron ore. Rubber plantations are started inLiberia
 
inone of two ways; by transplanting young rubber trees obtained from
 
nurseries, or by green budding, a process by which branches from high
 
yield species are grafted to plants grown from seed. Normally rubber
 
trees are tapped for latex beginning with the seventh year. There are
 
six rubber concessions inLiberia at this time with 57,368 hectares
 
(141,700 acres) of rubber plantation of which 40,364 are producing.
 
The average yield from coricessions is 1.39 metric tons per hectare
 
(1,240 pounds per acre) for a total production of 58,106 metric tons
 
in 1975. There are 8,800 privately owned Liberian rubber farms with
 
62,955 hectares of which 38,057 are producing. The average yield from
 
these farms is 637 kilograms per hectare (568 pounds per acre) for a 
total production of only 24,222 metric tons in1975 (Schulze, 1973).
 
A total 37,652 hectares of rubber trees were located in the study area
 
in 1971 with only about 11,893 hectares actively producing. According
 
to Schulze (1973), reasons for low yields on privately owned farms include
 
insufficient recruitment of labor and lack of marketing capability, with
 
transportation being a major problem.
 

In 1975, a total of $46.2 million worth of rubber was exported from
 
Liberia, this ranked second among exports and accounted for 11.7 per
cent of all exports. Average price received for the 81 million kilo
grams (178.3 million pounds) of exported rubber was 57 cents per kilo
gram (25.9 cents per pound). Exports are In three forms; liquid latex, 
dried sheets of crepe, and crumb. Recent worldwide petroleum shortages
 
may limit the aount of petroleum available for production of synthetic 
rubber, a condition that enhances the present and future outlook of the
 
natural rubber industry.
 

h. 011 Palm 

The oil palm isthe most important of the various tree products which
 
play a role inthe Liberian economy. Inaddition to being exported,
 
palm oil isa principal item inthe Liberian diet.
 

Palm nuts are harvested durlnj the dry season each year. The nuts are 
cooked and pounded in special pits followed by separation of the outer 
portion (perIcap) from the inner stoney portion (endocarp which contains 
the kernel). The endocarp Is then dried and separated from the kernel 
which is subsequently roisted and creamed into nut oil or marketed as 
kernels. Experiments with the Angola oil palm have shown this species 
to be a superior producer. Oil palms have extensive root systems, 
going down fifty feet or more and probably are better suited to Liber
ian soil conditions than rubber trees (Schulre, IM). There are three 
commercial palm oil plantations producing in Liberia on'4,049 hectares 
(10,000 acres) and 67,500 households producing on the equivalent of 

81
 



34,000 hectares (84,000 acres). Average yields from the operation in
 
1975 were 591.3 kilograms of palm oil per hectare, 363.5 kilograms of 
pal kernels, 162.7 kilograhts of palm kernel oil and 166 kilograms of 
oil seed. Conmercial plantation yields are about twice as high as 
traditional producers. Total production in1975 included 22,500 metric 
tons of palm oil, 13,800 metric tons of palm kernels, 6,200 metric tons 
of palm kernel oil and 6,300 metric tons of oil seed cabs (Minister of 
Agriculture, 1976). There were $3.2 million of palm products reported 
in1975 constituting 8 percent of total exports. Palm kernel oil 
accounted for $2.3 million inexports. Approximately 60 percent (15,900) 
of the Bong County farm households were involved in palm oil making in 
1975; of these 11,400 had palm oil to sell. The wild oil palm Elaesis 
quineensis occurs inUpper Bong County at a density of about 20 trees 
per acre.
 

i. Piassava Palm
 

Another tree crop of historic importance is the piassava palm, Raph 
vinifera, harvested for fronds from which piassava fibres are obtained
 
and used in the manufacture of palm wine, thatching of huts and manu
facturing of mats and baskets. However, the production of synthetic 
fibres has caused intense price competition and threatens to remove
 
piassava from the list of exports.
 

J. Bananas
 

Bananas are grown inLiberia with 69 percent of all agricultural house
holds involved inproduction and most are consumed locally. In1955,

the promising banana industry was halted by the appearance of "Panama 
disease" which still isnot controlled.
 

k. Coconuts
 

Coconuts are only grown by 24 percent of agricultural households in 
Liberia, (Schulze, 1973), but appear to be a potentially important
 
export crop in the future. Coco-palms seem extremely well suited to
 
the Liberian climate.
 

1. Other 

In addition to the crops previou',ly mentioned, other minor tree crops 
and the percentages of agricultural hoiusehold growlng them Include: 
avacado, 21; grapefruit, 17; guav 1 , 4; kola nut, 48; lime. 14; mango, 
22; orange, 37; papaya, 36; plantain, 67; and tangerine, 12 (Republic 
of Liberia, Miniotry of Agric:ulture, 19/6.. 

Almost all upland rice field,, are intmerpersed with minor produce crops. 
These crops and the perctentageo4, of agric ultural ho.m'hol ( growing them 
include: beano, 31; bitter hall. H; greeno.?9; s.!am,, , collard 9; 
corn, 80; cucumber, 30; eddoe,, 46; eqpl ant, 36; ppanut'., 1Q; guinea 
corn, 0; okra, 68 ; palaver ,ouse, 33; pepper, 12; pumpkInn,, 4 ; sweet 
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potato, 25; and tomato, 43 (Republic of Liberia, Ministry of Agricul
ture, 1976a.). 

The presence of the tsetse and the lack of a sufficient quantity of 
nutritionally balanced feed has long hindered the development of the 
livestock industry in Liberia. In recent years, however, progress has 
been made especially with regards to poultry and goat production. This 
development is essential to meeting basic nutritional goals for the 
Liberian populus. Table 12, taken from National Rice Production Estimate 
(Republic of Liberia, Ministry of Agriculture, 1976a.) sunliarizes live
stock production in Liberia for 1975.
 

2. Cro_Production Practices. 

a. Land Availability and Usage 

A complete discussion of land usage and ownership was provided earlier 
in this report. Only about 183 percent of the farmers in the study area 
have private title deeds to their farms. The majority of the remain
ing 82 percent farm under existing tribal land customs.
 

The prevailing form of land use in the project area is shifting culti
vation, which entails the felling of tree,, and the clearing and burn-
Ing of secondary bush. the slash ard burn process is followed by the 
period of cultivation and succeeded by a return to bush fallow for a 
period of five to fifteen years. This system, by its nature, is a very
intensive type of land usage, however, population pressure in the pro
ject area has not been sufficiently high to rTake land availability a 
probl]ne. At the present rate of usage within the study area, and assum
ing a fallow period of 15 years, a mninimum of 206,000 hectares (509,000 
acres) or approximately 15 timetp the present annual crop land use would 
be available for cultivation inany given year. However, lack of acces-

Sibility is a iujor barrier to more effective land utilization. 

Farm holdings in the study area range from less than one to greater than 
202 hectare,, (50 acres). Sone 1 percent of all form families cultivate 
less than 2 hectares (5 acres,). As many as 40 percent of rural house
holds in Upper Bong County cultivate holdlin(js less than 0.5 hectare 
(1.25 acres), whl,.' is cons idered to be below subs1stence level. The 
average area far -,1:e i-) only about one hectare (2.3 acres). 

b. Water Cors Idi.ra t ion'. 

At present, no w.iter from i jor river's or creeks or from underground 
supplies I'. beInq u..d for irri lation purposes. Some small streams are 
utilized, but the viot miojority ofr irrigation Is thiough natural pro-
Ce ' .. 

Estimite, of the, A(Iricultaral I Ixteriton Service of [ong County indicate 
that about 31 ) hectars (2,.000 sore's) of ,wampliand In the project area 
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TABLE 12. 	 LIVESTOCK: NUMBER OF AGRICULTURAL HOUSEHOLDS RAISING LIVESTOCK
 
AND POULTRY AND NUMBER OF HEAD ON HAND, LIBERIA, 1975
 

Species Households 	 Number of Head
 

Number Percent of Number Averaqe
All Households Per Household 

Cattle 7,500 5 19,900 2.6
 

Sheep 13,500 9 48,300 3.6
 

Goats 32,200 21 133,300 4.1
 

Pigs 6,700 4 32,800 4.9
 

Chickens 99,000 66 906,800 9.2
 

Ducks 8,800 6 33,800 3.8
 

Guinea Fowl 6,900 5 25,000 3.6
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are being cultivated for swamp rice, using traditional techniques.
 
Under the decision of the "Expanded Rice Development Project" an addi
tional 202 hectares (500 acres) of swampland has been developed in the
 
project area with irrigation and drainage facilities to assist in water
flow control.
 

Under present traditional levels of technology and available equipment 
a second rice crop is usually impossible. Experience in the project
 
area has indicated that during January and February, the middle of 
the dry season, the critical flowering period of the rice crop occurs 
and there is a lack of sufficient water to produce the crop. It should 
be pointed out, however, that due to ease of preparation only the rela
tively dry swamp, are now under cultivation. 

Another problem in traditional swamp rice production is the tiarginal 
ability of the watershed to pre-saturate the paddies in early May, be
fore run-off is produced in a significant quantity. This saturation Is 
a prerequisite to the establishment of a productive rice crop. Flood
ing causes further problems for traditional swamp rice production metho
dologies. Inundation of swamp with several feet of water occurs quite 
regularly. lhe desLruction associated with this flooding is dependent 
upon the stage of development of the rice crop. Ifwater levels reach 
the panicles during flowering or after the seed has set, the entire 
crop is in jeopardy. Inearl ier stages of development, inundation will 
have less impact but considerable yield reduction can be expected. 

Experimentation at Fava and Suakoko indicates that multiple swamp rice 
crops are indeed possible with proper irrigation facilities and manage
ment.
 

C. Available I.abor 

Of the 140,000 residents in the study area, approximately 100,000 people 
live on an estimtAted 19,000 small farm holdings. The average size of 
a farm family i, thus about 5.2 persons. B sed on an analysi, of agri
cultural workers to total agiricultural population it has been determined 
that the average fa rm family has the potential for 2.6 labor equivalents 
per year. When this value Is adju,,ted for sea.onal availability largely 
determined by .ocial cus trim;, about 600 man days per year are available 
for each farm holding. 

Presently, an average of 1l0J ria day. are %pent cultivating the family's 
holding each year while about (J4 iian (lays. are -pent a,, hi red labor, 
mostly In nearby rubber plaint,tLonb , liherefore, eaCh farme r family has 
294 nun day, not productiv ily utl I114d. lor the total study area this 
equals 5,516,000 fiin day-, per year. 

Table 13 deplct, the seasonal labor r, ien~wnts per acre of the 10 crops 
most colWK) l y g rown Ill thl'. ,tUdy area . lhe period from Ihecerwer to Feb
ruary has. a very low lat(or reqoIrerr~nt thl. of l-,.ason to)illcides with 
the dry season. lhe i.ist liabor Intens viyea on alpl)vwr , to be from April 
to June especially for annual crop-.. NOFi , the seas(on for land prep
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aratlon and plantin9.
 

The use of the "Kuu System" or cooperative work groups is very common in
 
the study area. About 80 percent of the agricultural households parti
cipate in these groups which are designed to provide labor for tasks too
 
large to be effectively handled by family labor or when specific time
 
restrictions require imediate completion of the task. Men and women
 
usually form separate "Kuus" of 30 to 40 persons for a short time period.
 
Kuu members are not paid for their efforts, but a reciprocal is expected
 
from participants. 

d. Capital arid Financing
 

One of the major problems facing Liberian fanniers today is the lack of 
sufficient capital to finance the land, seed, labor and other inputs
 
necessary to produce a high yielding crop (Blani:hard, 1967). The major
 
demand for capital usually occurs in the planting season when a farmer's 
resources are lowest, after the non-revenue r~oducing dry season. 

No formal system of credit supply now exists in the project area for 
small-scale farmers. Approximately 84 percent of this type financing 
comes through family or other traditional sources. While some credit 
for agricul tural programs has been extended recently by the Liberian 
Bank for Development and Investv;nt, present institutional organizations 
limit credit availability to a few large scale projects. A nominal amount
 
of credit has been extended to farmners in the project area by the Cooper
ative Credit and Marketing Division ((CMD) of the Ministry of Agriculture. 
CCMD loans in the project rret totalel $762.60 in 1972 to 6 far-iers, 
$437.90 in 1973 to 3 farmers, and $14,149.38 in 1975 to one faner. Tree 
crop seedlings are supplied to farmLers on a long-term credit basis by
the Liberian Produce Marketing Corporation from its three central nur
series in the project area. A survey of area farmers conducted in 1972
 
revealed that 35 percent had loans with average debts of $32. The loans 
were received from relatives 62 percent of the time, 24 percent were 
from traditional saving societies arid 14 percent from traders. 

e. Equipment and Technology 

The use of modern agricultural equipment and advanced technology is 
almost unknown adiKong the sm ll scale farmers of the project area. Most 
farming is performed by the fariner and his family or. by work coopera
tives. The nio-ot important equipment available to the fartwr is a machete 
for bushing or defoli,tin tree,,, the hoe for lou s(ening the soil and 
cassava planting and a ,ickle oJr hii,e tor harvesting rice. No mechanical 
equipment is availlable to the farmexr"s due, to economtic constraints and 
no beasts of burden can be uti lized eff ctively because of their suscep
tabill ty to Iry panosomlas. s, a d -,ease spread by the ts.etse. 

The low level of soil fertility and fertilizer usage dictates the use of 
the "slash and burn' method of a(gricultural production with annual crops. 
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Rice is usually planted the first year. After the first year crop ts
harvested, the soil is much poorer and is usually planted in cassava
the second year, After the second year and som'etimes the first, the
field 	usually isiabandoned due to low nutrient levels and allowed to lie
fallow and revegetate for a number of years, 

~. . Thi s'-hi ghly~ 1abor- intehsi Vt t~hn~o ui --- -_f-reotog-q re4qiii l,_-," i. the farmer's timi-peretuates the farmr's low productivi by severely •restricting? the sze of the area he is able to cultivate. bIefarming 

tasks, Including tilling of the soil, are done by hand. Experiments
using power tillers have been conducted, (personal comunication , CAES 
Suakoko) but were abandoned due to high tost and ineffective maintenance. 

Some cultivation of swamp rice by the traditional farming sector has
been undertaken but poor varietal selection and lack of water control 
systems have prevented yields from raaching anticipated levels. As in 
the case of annual crops, primitive farming practices also prevent a 
high yield in tree crops. Lack of care of planted seedlings, poor weed 
controland insufficient or hartiful pruning are significant factors in 
explaining the low yields. All agricultural yields could be improved
significantly with the proper utilization of improved farm implementse, 
more vigorous varieties, fertilizer and improved pest and disease control 
measures. 

f. 	 Fertilizer Usage 

Probably the most serious problem associated with traditional agriculture
in Liberia islow soil fertility due primarily to phosphorus fixation.
A low soil nitrogen level is a problm in the study area, but is minimized 
by the shifting cultivation methodology utilized. After a fallow period
of about ten years, mineralization of organic material can supply enough
nitrogen for cultivation of one or two additional crops. 

The use of fertilizer is almost unknown inLiberia. The Ministry of
Agriculture (1976a.) reports that only 1 percent of Liberian farmers use 
fertilizer as a rice production practice. Bong County has the highest
rate of fertilizer usage in Liberia with 3 percent. It Is hypothesized,
however, that the large number of experimental farming operations in
the county is at least partially responsible for this factor. The eco
nomic viability of fertilizer usage associated with shifting cultivation
is not known. If a Particular crop site were to be abandoned after one 
or two years* the economic benefits of fertilizer usage might become 
severely restricted. 

g. 	 Pest Control 

The presence of agricultural pests reduces the productivity of Liberian
farms, however, the incidence of poest damage is notuas hi~ in this typeagriculture where variousL vegetables are intercropped wIth rice cropsj 	 as in amonocultural agriculture. The most serious pest problms con
fronting Liberian rice farmers are caused by groundhogs bogm
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sevndeiaus ndWeaerbirds (E1P.oosSc~a~) Control measuresror es ot have only a limitidee Miisryof Agriculture , i 
(1976) statistics reveal that 77 percent of Bong County rice farmers use 
groundhog fences to control these pests. During times when the rice 
crop is vulnerable to Weaver birds the farmer usually has someone inthe rice field to scare these birds _way usingl rthernoiseor sh iny-.-Objects........
 

Blast, a serious funlal disease caused by ?Xrls rl4 jnui, also occurs 
inthe study area. ther fungal diseaseroweas spot,
leaf scald and sheath blight. Rice breeding programs are now underway
to minimize the effect of these diseases geneticall. Insect pets 

rice roduction include: StePsorers L T naruuJth)
and (Chi L)s Whorl Maggot ( , and Csore N "!inaggg~ m 

SIset d.ge to rice crosny occurs sporadiclly 
n no s s are currently being taken to prevent damage. 

The evidence of pest damage in cocoa plants is qui high. Termite or 
stmborers often attack young trees soon after planting. Later, severe

Sd trees often is inf icted singlarlLge Capsids ("blharn 
RhInfis~h.hna~ and Holoinatiik1*). RodentsiiikJ as iquirrels,

riindcoiisOftn cause sever -ige to the mature crops by eat
ing the pods. The mature pod s also attacked by the fungus Ph-hthra 
Un] i , causing black pod disease which may cause losses of to251* 
i adition to thse pests, a numer of seedlings are often kllled by
the fujus h i whi still in the nurseries. ThefUIC I-ny pest control means presently being:ilizeda
 

3. Crop Mtketing ConsiddratIons 

as Level of Subsistence Agriculture 

The availability of crops to market is severely mtricted by the nature 
of the Upper Bong County traditional farm which Is predominately sub
sistence oriented, Given this high level of subsistence farming, Liberian
society Is twice the loser; the nation's food deficit, especially in
rice, continues to grow larger while the farmrs, trapped in poverty, 
are cut off from Income opportunities which might enable them to modernizes,
increase their production and Improve their standard of living. 

As previously mentioned, the average farm site in Upper So County is
about 1hectare (2.3 acres). This low figure is attributabe to te1 
percent of farm which are loss than 0.2 hectare. It can be assumed that 
production on farms of less than 0,6 hectire (1.25 acres) is below sub
sistence level. This Is about 40 percent of the farms In the study ame 
Statistics acqul red from National Rice Production Estimia (Republic
of Libera, Ministry of Agriculture, 1976&.) state that 68 percent of 

og Coun household. growing rice produce enough rice for the mnrs 

of thhouehld 



Rubber, coffee, cocoa and palm kernels are considered to be almost
 
exclusively cash crops. However, it is estimated that 80 percent of
 
the rice and corn, 70 percent of the palm oil, 60 percent of the fruits
 
and vegetables and 20 percent of the sugar cane produced is for consump
tion within th prodrlcing household. Of the average 102 days o,1 labor 
spent cultivacing tte family farm, only 6 percent of the effort is in
vested in recognized cash crops.
 

b. Liberian Food Production/Consumption 

Approximately 23U,O00 iietric tons (505 million pounds) of rice was pro
duced in Liberia in 1975. Inaddition to this, 31,000 metric tons (67.5
 
million pounds) were imported accounting for 39.9 percent of all food
 
imports (Republic of Liberia, Ministry of Planning and Economic Affairs,
 
1976). No significant amount of rice is exported from Liberia. Coffee,
 
cocoa and palm products represent the only significant export of agri
cultural products. These products comprise 3 percent of total exports 
with a value of $12.1 million.
 

A substantial decline in rice imports has occurred since 1974. The
 
Ministry of Planning and Economic Affairs (1976) attributes this decline
 
to domestic marketing improvements and to a negative response to signif
icantly higher prices which have more than doubled for imported rice
 
since 1970. Table 14 details production/consumption rice statistics
 
for 1967 through 1974. 

With respect to foods other than rice, exports and imports appear to be 
more balanced,although no accurate figures are available. The 1975 Liberian 
production of non-rice foods was about 88 percent of total consumption. 
A discussion of per capita consumption and nutritional considerations 
for all foods may be found in the public health section of this assess
ment.
 

c. Farm to Market Transport 

The exist' , transportation facilities for the study area have been 
described previously. The lack of an adequate faro to market trans
portation system has long been a problem to Liberia in general and to 
Upper Bong County in particular. 

Prices charged by privdte transportation operators to convey produce to 
market ran,,: up to )0.611 per ton/kilonieter ($1.10 per ton/mile). Ex
cessive profit Lan b - bla ed for a portion of this high rate but much 
af the cost is attributable to poor road conditions. Presently there 
are only 129 kilormeters (80 miles) of f,,rrl to i;iarket roads in the study 
area; condiLion, on these road(, is (enerally poor with average running 
width of only 3 met(:r (10 feett). lnder present condiLions, 45 percent
of the farnw-rs in the *tu(y area live over 1.6 kilormeters (1 mile) from 
a road, rorcIn( them to cirry thvir produce over long distances by head 
on foot. The .,Ituation do(, not encouragve increased production and 
severely 1Ilits cash crop production. 
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TABLE 14. PRODUCTION AND CONSUMPTION OF RICE IN LIBERIA
 

Estimated Estimated Rate of 

Imports 
rice pro-
duction 1 

total con-
sumption 

self
sufficiency 

Years 
1000 T Value 

(1000 $) 
(1000 T) (1000 T) (%) 

1967 34.4 6,564 73.0 107.4 68.0
 

1968 45.4 8,681 73.5 119.0 61.8
 

1969 27.8 5,201 78.8 106.0 74.3
 

1970 49.0 9,771 84.7 113.7 63.4
 

1971 54.1 9,969 89.6 143.7 62.4
 

1972 41.8 7,777 94.4 136.2 69.3
 

1973 45.4 10,653 100.3 145.7 68.8
 

1974 28.02 13,263 97.5 125.5 77.7
 

Sources: Ministry of Planning and Economic Affairs
 

WARDA, Annual Rice Statistics 1974. (Draft)
 

1 Rice available for consumption, excluding seed requirements and losses.
 

2 Preliminary figure from the Rice Committee within the MOA.
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d. Cooperatives and Comnodity Dealers
 

The first cooperative societies were formed in Liberia in 1971 under an
 
act passed in 1936 and seem to be gaining in popularity; the societies
 
were appointed as buying agents for the Liberian Produce Marketing Corpor
ation (LPMC). In the project area, however, the cooperative movement has be
 
less than totally successful. Cooperatives exist at Gbatala, Palala,
 
and Kpatawee, but none have achieved effective operation at this writing.

These cooperatives have been unable to compete effectively with the large 
number of young Liberians already established as purchasing agents for
 
agricultural products. The functions of this type of cooperative are 
threefold; the granting of a credit, the supplying of inputs, and the 
marketing of produce. Failure in any of the functions can seriously
 
restrict the effectiveness of the cooperative.
 

In 1975, only 3 percent of coffee producers sold to co-ops in Bong County, 
37 percent sold to LPMC and 68 percent to commodity brokers. Co-ops
 
purchased none of the cocoa while LPMC purchased from 21 percent of the
 
producers and commodity brokers from 83 percent (Republic of Liberia,
 
Ministry of Agriculture, 1976a.). The failure of these figures to add
 
up to 100 percent stems from the fact that some producers sold to more
 
than one buyer. 

Under present conditions in Bong County, the marketing of agricultural
products is on three levels. At the apex of this marketing structure 
is the LPMC, a semi-governmental organization, which is obligated to
 
purchase all coffee, cocoa, palm kernels, rice, maize and piassava
 
offered for sale at pre-set fixed prices. The LPMC has an export monop
oly on coffee, cocoa and palm kernels, the major agricultural exports of 
Liberia. The second marketing level includes the licensed agents of 
LPMC who purchase directly from the farmer or from independent sub
agents. (The advent of a successfully operating cooperative would negate
 
or effectively replace the need for these agents.) The third existing
 
marketing level is the village traders, predominately Lebanese, who act 
as the independent sub-agents for LPMC agents. These sub-agents purchase
 
directly from the farmer or from small intermediaries with whom the
 
farmer is often compelled to deal in order to transport his produce. The
 
multi-level complexity of this marketing structure results in the farmer 
receiving only 50 to 60 percent of world market prices for his produce 
and yields profits as high as 8.5 percent for LPMC. In addition to the
 
low prices set by LPMC, marketing research done by Agrar- Und Iydrotechnik 
(1975) indicates that the addition of transportation charges, incorrect 
weighing, and payment of prices lower than those set, result in prices
 
actually paid being 20 to 25 percent lower than official LPMC pri'es.
 

e. Foreign Export
 

Exports have long been an important part of the Liberian economy. After
 
iron ore and diamonds, which in 1975 aCcounted for 79.1 percent of total 
exports, agricultural products (especi.Olly rubber) constitute the major
 
portion of exports (Republic of Liberia, Ministry of Planning and Economic
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Affairs, 1976). Table 15 summarizes the major exports for Liberia from
 
1970-1975. The United States is the principal buyer of rubber and coffee;
 
the Netherlands buys most of the cocoa and palm kernels, and West Germany 
buys most of the piassava and some palm kernels, rubber, and cocoa.
 

4. Government Programs
 

The administrative agency responsible for agricultural development in
 
Liberia is the Ministry of Agriculture. The long term goals of this
 
ministry include diversification of agricultural economy, increased
 
modernization of agricultural production, increased real income of farm
ers, maximization of material income, and provisions for a more nutri
tive diet for the entire population.
 

The Expanded Rice Development Project, launched by MOA in 197", is de
signed to encourage the development of swamp land for continuous rice
 
cultivations, and discourage the system of shifting cultivation. This
 
project is functioning in the study area and provides services ranging
 
from site selection to land preparation and provides seed, fertilizer
 
and chemicals. The Expanded Rice Development Project, prepared and planted
 
495 acres within the project area between 1972 and 1975.
 

Another "Special Rice Project" was begun in 1974 in the Kpatawee Clan
 
area of Upper Bong County. This program called for clearing of 891
 
hectares in 1975, of which 4 for upland rice and 0.8 for swamp rice will
 
be allocated to each of 200 participating farmers. All cul
tivating except harvesting, which will be done by the farmers themselves,

will be performed by Agrimeco (Agriculture Mechanization Company). Through
 
1974 a total of 403 hectares in Bong County had been planted under this pro
gram. After one or two rice crops the entire upland area is to be planted 
in coffee, cocoa or oil palms with seedlings supplied by LPMC. 

The development of the Rice Cultivation Project was established in 1970,
 
with the Food and Agricultural Organization of the United Nations as
 
executing agency and MOA as cooperating agency for GOL. This project,
 
originally slated for termination in 1974, has been extended. The long
 
range objective is rice self-sufficiency through increased production.
 
Achievement of this goal is envisioned through expansion of the area
 
under rice cultivation, reinforcing institutional frameworks, agricultural 
extensions, agricultural engineering, farm credit, cooperation and market
ing. All activities for this project are carried out through the Central 
Agriculture Experiment Station at Suakoko. Imnwdiate and long term 
approaches to increased rice production are included for both upland 
and swamp rice farming. 

The Chinese Agriculture Mission (CAM), established in 1961, had developed
 
about 4,000 acres of irrigated rice fields by 1974. At that time, 82 
members of this mission were carrying out operations such as land develop
ment, experimentation, demonstration, extension, and training. The CAM 
personnel were Incorporated into several GOL programs such as the Expanded
 
Rice Development Project and Special Rice Projects. Due to Liberian recog
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TABLE 15. VOLUME, VALUE AND UNIT PRICE OF MAJOR EXPORTS, 1970-1975
 

Major Exports 1970 1971 1972 1973 1974 1975
 

Iron Ore
 

Value, $ million 150.7 160.6 182.7 196.7 262.2 295.6 
Volume, million LT 23.3 20.9 22.6 25.2 25.2 18.1 
Unit Price, $ per LT 6.47 7.68 8.08 7.81 10.40 16.22 

Rubber
 

Value, $ million 36.2 32.5 29.0 42.9 64.5 46.2 
Volume, million pounds 183.9 186.5 182.9 188.9 190.1 178.5 
Unit Price, cents per lb. 19.7 17.4 15.9 22.8 33.9 25.9 

Diamonds
 

Value, $ million 27.9 28.2 31.7 49.3 29.9 18.4 
Volume, 1000 carats 790 739 880 812 636 419 
Unit Price, $ per carat 35.32 38.16 36.02 60.71 47.01 43.91 

Logs and Lumber
 

Value, $ million 5.8 8.0 8.2 16.6 17.6 12..8 
Volume, 1000 board feet 65,095 86,800 93,948 105,087 80,348 42,274 
Unit Price, $ per 1000 88 92 87 158 219 303 
bd. ft. 

Coffee 

Value, $ million 3.3 4.0 4.6 5.1 4.0 4.5 
Volume, million pounds 10.9 12.2 12.3 15.1 7.5 9.1 
Unit Price, cents per lb. 30.3 32.8 37.4 33.8 53.3 49.4 

Cocoa
 

Value, $ million 1.0 1.3 1.5 1.9 4.3 4.4 
Volume, million pounds 3.6 6.1 7.0 5.3 7.3 7.0 
Unit Price, cents per lb. 27.8 21.3 21.4 44.2 58.9 62.9 

Source: Ministry of Pla.ning and Economic Affairs
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nition of the People's Republic of China, all Nationalists Republic
 
of China personnel were withdrawn in early 1977. The field team stud
ied the work of the CAM at Fava and observed flourishing swamp rice
 
areas. Much of the higher land that has been cleared is now planted
 
in oil palm and Liberian-American plans for a processing plant adjacent
 
to a water impoundment area have been completed. The status of future
 
Chinese involvement was unknown, but Fava residents indicated that they
 
expected People's Republic of China personnel to replace the departed
 
Nationalists.
 

The Liberian Agricultural Extension Service has been operating in the
 
project area for some time. This service is severely undermanned, (an
 
agent to farmer ratio of 1:1,400 existed in the study area in 1975). 
Such a ratio is far too high to initiate rapid change in conditions, par
ticularly when compounded by a serious lack of transportation facilities. 
There are 18 extension agents dealing with farmers directly. Inaddition,
 
there are three aides running denonstration farms and two rural youth 
teachers instructing through the primary schools. 

The Agricultural Mechanization Company (Agrimeco) is a government-owned
corporation managed by Agridev of Israel. Agrimeco provides services 
including land clearing, land preparation, sowing, construction of 
irrigation works, and construction and maintenance of access roads. The 
organization and equipment of Agrimeco is geared toward large-scale activ
ities and is not generally suited to traditional farm work.
 

The Central Agricultural Experimentation Station has been operating at 
Suakoko since 1951. CAES provides riany experimental services to the 
farmers of the project area, mostly through association with other pro
jects. Some of the services provided by CAES include varietal improve
ments, fertilization experimentation and advice on weed and pest control 
for both upland and swamp rice. Other studies carried out by CAES in
clude feasibility studies for various levels of mechanization and research 
on a variety of other crops, especially those feasible for rotation or 
interspaced with rice crops. 

5. Forestry Concession
 

The timber industry in Liberia is increasing in importance annually. There
 
are some 275-300 tree species in Liberia of which 90 have been selected
 
for exploitation. The principle problems facing forest industries in
 
Liberia are lack of transporation, shortage of capital, and the fact that
 
many Liberian species are unknown to the world miarket. These problems,

however, are being overcome and the future of the Liberian timber industry 
appears excellent.
 

Bong County to date has not played an important role in the Liberian tim
ber industry. A pending application by a Swedish paper company for a 
80,972 hectare (200,000 acre) timber concession located in the southern 
part of the project area could markedly Increase pulp wood production in 
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Bong County but would reduce substantially the amount of land available 
for the agricultural development. The concession operations would in
volve the clearing and planting of 4,049 hectares (10,000 acres) per 
year of Pinus carabea, a fast growing species for pulp production.
 

The 80,972 hectares would be selected from a total area of 135,628 hec
tares ( 335,000 acres) delineated in Figure 5. The only land excluded 
from the concession would be existing settlements, swamp areas, a 1-kilo
meter strip on each side of the Gbarnga to Botata road and a 10-kilometer
 
strip on each side of the IAMCO railroad and an existing iron ore con
cession area. In addition to the loss of 80,972 hectares (excluding
 
swamps) from the project area, 2,800 farmers would be displaced and the
 
labor requirelnents of this concession would alter the labor balance in 
the region.
 

F. PUBLIC HEALTH
 

The baseline health condition of a rural African population such as the 
one in Upper Bong County, Liberia is a function of many factors. Some
 
factors which must be taken into consideration are; the dietary struc
ture of the population, the indigenous diseases associated with that
 
population, customs, and various other external factors that might exert
 
some influence. Any one of these factors might significantly affect 
or damage the health condition of the population. For example, if the 
population is relatively free of disease, but suffering from poor nutri
tion, it has a poor" health profile. Lonversely, a population that is
 
well fed, but riddled with disease, also has a poor profile. In the
 
case of rural Liberia, itcan be generalized that the population suffers
 
both from chronic nutritional deficiencies and high levels of indigenous
 
disease. This means, simply, that the general health of the rural popu
lation is poor.
 

A condition of poor general health and nutrition among rural African
 
populations has existed and has been recognized for an extensive period 
of time. For example, ithas been stated that, with the possible excep
tion of the Pastoralists living in the Somaliland, in the better water
 
savannahs of West and East Africa, and some isolated groups which have
 
not broken the boundaries of their primitive ecology, no African popu
lations have diets that are adequate in both energy producing and protec
tive elements (Strong, 1930). Similarly, it is estimated that 90 per
cent of the people in Liberia live on diets below the "safety line" 
(Kittrell, 1947). There is no evidence to indicate that this condition
 
has changed appreciably in 1977.
 

Another factor of considerable importance in determining the overall health 
quality of a populat ion 1. tbie rate of growth. African n tims are among
those having the highest growth rates in the world. According to the 
World Bank Atlas (published by the International Bank for Reconstruction 
and Development) the annual Increase in the population of Liberia Is 
approximately 3 percent. lhis places Liberia very clo',e to the top of 
world population growth rates. Such a rate has a significant impact on 
food, health care and other requiremeknts. While there is some Indication 
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that population growth is slightly less in the cities among the better
 
educated populace compared to rural areas, the differences are relatively
 
small. Figure 12 ranks birth rate in Liberia by literacy status of the
 
mother and it can be noted that, while there is some difference between
 
literate and illiterate mothers, the overall rate is still extremely high.
 

Practically speaking, a 3 percent birth rate means the population of Liber
ia is doubling every 21 to 22 years and that it is necessary for the coun
try to double its agricultural output every 20 years, as well as double 
health care and other institutional facilities, inorder to keep the 
population precisely where it is today. This will, of course, exert 
profound impact on future development of the country. The Government of 
Liberia has assembled a reasonably good collection of demographic data 
(Republic of Liberia, Ministry of Planning and Economic Affairs, 1973),
 
but these studies indicate a population growth rate even higher than
 
that suggested by the World Bank. According to the Ministry of Plan
ning and Economic Affairs, in a report to the second session of the Legis
lature in 1977, the population growth rate for Liberia is approximately 
3.3 percent. This would rank Liberia at the highest level of population 
growth in the world. Even though the infant mortality rate is high, 
the fertility rate is probably at its theoretical maximum. Approximately 
42 percent of the population now is below 15 years of age and the dependency 
ratio of the country isapproximately 80 per 100 potential workers. This,
 
in itself, exerts a powerful impact on the ability of the country to pro
vide adequate food and health care (Neal, 1976).
 

1. Nutrition
 

The nutritional characteristics of the population is a function of many 
factors. The most obvious one is food, both in terms of quantity and 
quality, but there are a number of other factors that must be taken into 
consideration. For example, the consumption patterns of the population, 
the customs affecting the Oet, economic factors, and numerous other 
considerations are involved. However, for the purposes of this assess
ment, a few simple facts on the dietary intake and some analyses of the 
general nutritional condition of the population should sufficiently sub
stantiate rural Liberian nutritional conditions. 

Conflicting data exist on general rural health conditions. For example,
 
a recent study indicated that some of the more obvious characteristics 
associated with nutritional deficiencies (such as the swollen belly and
 
other such overt signs) are less apparent in Liberia than in Ghana. The
 
conditions are certainly less apparent than in Upper Volta where there 
are some severe nutritional problems. In fact, the study concluded that
 
nutrition did not seem to be a major problem (Gibson, 1977).
 

However, most other studies provide strong indications that the nutri
tional condition of the Liberian is quite poor. Children, in particular, 
are suffering from high levels of chronic malnutrition and various dietary 
deficiency problems. The health baseline of the population, as associated 
with nutrition, must be categorized as extremely poor and since nutritional 
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Figure 12. Birth Rates by Literacy Status of Mother.
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deficiency tends to be physically and intellectually debilitating, this
 

has a profound impact on the productivity of the populace. 

a. Principal Foods and Consumption Patterns
 

A number of crops are grown in Bong County but the principal ones for 
consumption are rice and cassava. These foods, especially cassava,
 
and high incarbohydrates and very deficient inother nutrients. How
ever, recent studies indicate that portions of the population receive
 
adequate nutrition. Table 15 shows three samples of a typical daily
 
food intake for selected populations in a village near Gbarnga (Nowick,
 
1964). Obviously, no deficiency of protein, carbohydrate or fat exists
 
inthese diets. Although certain minerals may be in short supply, the
 
general condition of the population would be good.
 

However, such data can be misleading. The area has a variable food
 
supply and during much of the year, the population does not eat well. 
Other studies (e.g. Clark, 1975) indicate that the typical rural resi
dent eats two major meals per day (mid-day and evening) but inmany 
areas only one significant meal per day is eaten. Protein intake is 
extremely low and ranges between 23 and 29 grams per capita per day
which is below FAO recommendations. Protein intake by children is 
particularly low and significant signs of protein deficiency diseases
 
such as Kwashiokor have been found.
 

The reduced dietary intake isalso associated with certain mineral and
 
vitamin deficiencies. In particular, the hemoglobin of both adults and 
children indicates a general tendency toward anemia. This is a particul
lar problem inpregnancy, where the demands on the mother are somewhat 
larger, and contributes to children's disorders. According to the 1968 
West Africa Conference on Nutrition and Child Feeding, more than 80 per
cent of the population inLiberia has clinical or sub-clinical signs of 
some deficiency further complicated by the severe and widespread preva
lence of parasitic infections such as hook worms and schistosomiasis
 
(Clarke, 1975). These parasitic infections contribute to anemia. So,
 
ineffect, the population isexposed to a double sword; that of nutri
tional deficiency and parasitic induced problems.
 

Table 17 provides an analysis of the edible portion of representative

Liberian foods while Table 18 shows the percentage of FAO recommendations 
for a 2 to 4 year old child inone serving of selected Liberian foods.
 
In looking at Table 18 the nutritional intake of a child when consuming
 
the normal portion of any specific food type can be determined. Unfor
tunately, neither table specifically states the actual dietary intake;
but, as previously discussed, the intake is generally below the FAO 
recommended levels.
 

If the common food types in the typical diet (e.g., rice, cassava, etc.)
 
are examined, certain deficiencies become readily evident. The general
 
concensus among investigators, including the Ministry of Planning of
 
the Government of Liberia and field team observations, indicates that 
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TABLE 16. DAILY FOOD INTAKE
 

Carbo-
Product Per Day Calories Protein Fat hydrates Calcium Iron Vit. A Vit. B Vit. C
 

(g) (g) (g) (g) (mg) (mg) (IU) (mg) (mg)
 

Sawple #1
 

Rice 320 1,123 24.5 1.0 254 29 
 2.0 -- .256 --
Palm oil 
 90 810 8.1 90.9 -- -- -- 72,000 .144 --
Meat 200 350 52.0 20.4 -- 22 3.8 -- .200 8 
Potato greens 250 72 4.7 .5 .--
 4.5 2,500 -- --
Pepper 30 5 .2 -- -- -- .1 75 .026 Z"9
Totals 890 2,360 89.5 111.9 254 
 51 10.4 74,575 0.626 38 

Sample #2 

Rice 320 1,123 24.5 1.00 254 29 2.00 -- .256 --
Palm oil 90 
 810 8.1 90.00 
 -- -- -- 72,000 .144 
Okra 120 18 1.2 .01 .--
 .75 560 .600 --
Meat 
 200 350 52.0 20.40 -- 22 3.80 -- .200 8
Bitter balls 180 45 2.0 
 .60 .-- 1.20 900 .300 20
Pepper 3C 5 .2 -- -- -- .10 750 .026 20Totals 940 2,351 88.0 112.01 254 51 7.85 74,210 1.526 48
 

Sanrple #3 

Rice 320 1,123 24.5 1.0 254 ?9.00 2.00 -- .256 --
Palm oil 90 810 8.1 90.0 -- -- -- 72,000 .144 --
Cassava greens* 100 134 1.3 .2 
 .... 10.00 -- --
Fish 120 
 220 42.0 5.0 -- .07 4.00 -- .520 --
Pepper 30 5 .2 -- -- -- .10 750 .026 30
Totals 660 2,292 76.1 
 96.2 254 29.07 16.10 72,750 .946 30
 

* Cassava greens are consumed in large amounts. Their iron content has been established for the
 
purpose of this study by Dr. W. W. Nowicki, Professor of Biochemistry, the University of Texas--

Medical Branch, Galveston, Texas.
 



TABLE 17. NUTRITIONAL CONTENT OF lOOg EDIBLE PORTION OF REPRESENTATIVE
 
LIBERIAN FOODS. 

Protein Calcium Iron Vit. A Vit. C 
(grams) (mg) (mg) (IU) (mg) 

Rice 8.0 10 2 --
Cassava 0.7 25 1 - 30 
Plantain 1.0 7 0.5 100 20 
Peanut 15.0 30 1.5 - -
Lima bean 20.0 90 6.0 --
Eggplant 1.0 10 1.0 - 5 
Potato Greens 5.0 250 4.0 3000 100 
Cassava Leaf 2.0 80 2.5 1000 50 
Okra 2.0 70 1.0 150 25 
Pumpkin 1.0 20 0.8 350 15 
Butter Pear 1.5 10 1.0 200 15 
Banana 1.0 7 0.5 100 10 
Grapefruit 0.5 20 0.5 - 40 
Orange 0.8 30 0.5 30 45 
Soursop 1.0 25 0.5 - 30 
Guava 1.0 15 1.0 200 200 
Mango 0.5 10 0.5 600 30 
Papaya 0.6 20 0.5 1000 50 
Pineapple 0.4 20 0.5 100 30 
Red Palm Oil 0.0 0 0 20,000 0 
Fish, fresh water 18.0 50 1.0 - -
Fish, dried 63.0 3000 8.5 - -
Sardines 20.0 400 3.0 200 0 
Snail 12.0 1500 8.0 - -
Termites 10.0 12 1.0 -
Beef 16.0 10 2.5 -
Eggs 13.0 55 2.8 1000 -
Goat 16.0 11 2.5 - -
Liver 20.0 10 10 20,000 30.0 
Chicken 19.0 15 1.5 - -
Milk, human 1.3 30 0.2 160 4.0 
Chilies 15.0 150 9.0 1000 10 
Palm Wine 0.2 - 0.3 - 145 
Kolanut 9.0 15.0 6.0 -
Sweet Potato 1.5 25 1.0 100 30 
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TABLE 18. PERCENTAGE OF FAQ RECOMNDATIONS FOR A 2-4 YEAR OLD CHILD IN ONE SERVING OF SELECTED
 
LIEERIAN FOODS.
 

Food (quantity of serving) 

Vi ta I i ty 

Cassava leaf ( cu cooked) 

Potato greens c>c; cooked) 

Px'pkin ?L c ; cooked) 

Sweet -otato I* cui cooked) 

C-kra (* CL: c1oked) 

g; iarn6 (:c.; co1aed) 

Red ;-*- oi tb12
sp.) 


,Chiliess-all 
iter :ear = s-all)

Sanara -e I ,hole srall)
Gra:efr;i: ' -ei-) 
Crare ( -e ... 

S.Jrs. c:') iipl)Gtoava {i s~all) 

yano0 i -ei,-
Pc, 

cv- pulp) 
Pa1. wie , c ) 

Fist-, res wa:er (I oz.) 
rxie f"Isn ts;).) 

Sarci-e i o2z.N 
I 


Ter='. l oz.) 

eBeef :r tsh ,-eat 9oat (I oz.) 

Eggs e~i) 

Li0er-a, Ord (I oz.) 

Chice, 2 oz.)

milk, k,'an(i
cup) 

Protein 

(9-')(rag--,) 

0.5--1.7 

1.2--4 
0.5--i.7 

0.7--2.3 

1.0--3.3 

0.5--1.7 

0.0---

0.7--2.3 
0.7--2.3 

1.0--3.3 

0.5--1.7 

0.8--2.A 

1.0--3.30.2--0.6 

0.5--1.7 
0)
0.6--2.0 

0.4--1.3 

0.2--0.6 

6.O--20 
I0.0--33 
7.0--23 

4.0--Il 
3.0--10 

5.O--17.0 
6.0--20 

7.O--23 
6.O--20 
3.G--10 

Calcium 

20--4 

80--16 

10--2 

13--2.3 

35--7 

5--I 


0.0---
7--1.5 

5--i 

7--1.5 

:3--4 
30--6 


25--54--0.8 

1.0--0.2 

20--4 

20--4 

15--3 
500--I00 
130--26 

500--OO 

4.0--0.8 
3.0--C.6 
25--5 


3.O--0.6 
5.0--I.0 

60--12 

Iron

(rag--%) 

.8--8 

1.0--l0 

0.4--4 

0.5--5 

0.5--5 

0.5--5 


0---

0.5--5 

O.E--5 

0.5--5 

0.5--5 

0.5--5 


0.5--50.2--2 

0.5--5 

8.5--5 

0.5--5 

O.3--3 

0.3--3 
1.0--15 
1.0--i0 
2.7--27 

0.3--3 
1.0--10 

1.5--15 

3.0--30 
0.5--5 
0.4--4 

Vit. A Vit. C(IU---)(9- ) 

250--8.4 15--50
 
750--25 25--83
 
175--5.9 7--23 
50--1.6 15--50 
75--2.5 13--43 

-- 2--6.6 
2500--83 0--

50--1.6 0.5--1.7 
100--3.3 7--23 
1O0--3.3 I0--33 

-- 40--130 
30--l 45-150 

-- 30--IO50--1.7 50--170 

600-20 30--IO
 
I000--33 50--170 
100--3.3 30--I0
 

-- 145--480 

.... 

.... 
70--2.3 -

....
 
....
 
....
 

500--16.8 -

6500--216 10.0--33 

320--10.7 8.0--25.6 



the nutritional condition of the Upper Bong County pulation is sub
stantially below satisfactory standards. (Clarke, 1975, Neal, 1976) 

b. Customs Affecting the Diet 

Thre is a ritualistic character associated with the cultivation, Pre. 
paration and consumption of foods. These customs are particularly
mani fest with -respect-to-pregnatwoen and -children -and-frequently 
contribute to many nutritional problem. For exaple, It is customary 
to wean children at a relatively early age and put them on essentially
adult types of food before their digestive systems mature. As a con
sequence, although thoy ma irceive adequate quantities of food, they 
are not able to suitably process them. Some residents will not give 
children eat until they talk well because to do so early is believed 
to give them worms cause them to be disrespectful of elders, or steal 
food from others. 'Eggs are sometimes not given to children inthe be
lief that they will cause the child to be retarded and unable to speak
because the egg is a silent thing. Bananas are not given to children 
because they are believed to be the cause of an open mold or depres
sions caused in the forehead. (The latter condition is not uncommon 
and can be associated with the dehydration that results from various 
forms of diarrhea and other ailments.) 

mong the acceptable foods for children are fruits* which they are en
couraged to pick themelves. Termites are also considered excellent be
cause they represent new life coming from beneath the earth. The ter
mites are parched, fried in oil or eaton raw and are considered at 
delicacy. A diet of fruit and termites is questonable from a nutri
tional standpoint. Diarrhea isa particular problem among children 
which Is hardly surprising considering the high levels of enteric 
parasitic Infections and the effects of various fruits. 

The list of taboos for pregnant women are extrordinrr In content and 
numer in the hundreds. To name a few# a pregant woman should not 
eat arW kind of egg because It dill ciuse her to abort; a pregnant woman 
should not eat watr deer or ground squirrel as this will cause the baby 
to have fits; a pregnant womn should not eat any large animal because 
if she doesshe will ha prouture child; a pregnant woman should 
not eat hog mat as this wI11 cause the child to scratch his'nose like 
a og; and a prnant woman should not eat catfish as It makes the child 
have bloody stools. 

These custom, inassociation with the generally deficient foods In the 
diet, contribute to the poor nutrition of rural Liberlans. Poor nutri
tion can have many mnifestations, one of which is anemia. Table 19 
shows hmoglobin values for mothers and children in the stud area. 
With one exception, values are all below thme considered to be cce*
table. In general, anemalsIwidespread and ontributessignificanty 
to the general health deficiency of the population inthe area. Of

* course, care wm tbe exercised Wen assuming such data are specifically
related to dietary problm since anemia can be caused by other factors 
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TABLE 19. HEMOGLOBIN VALUES OF MOTHERS AND CHILDREN
 

Group/Location 


Mothers
 

Hospital (Curran) 


Hospital (E.L.W.A.) 


Children
 

All villages 


Wozi 


Zolowu 


Kiliwu 


Yiella 


Yukpadu 


Number 


E5 


98 


177 


43 


35 


35 

19 


45 


Mean Std. Dev. 

9.74 2.06 

11.12 1.62 

10.30 1.46 

10.18 1.51 

10.20 1.39 

11.35 0.79 

10.16 1.39 

9.77 1.52 
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such as parasitic infections. However, the concensus seems to be that
 
diet has a significant role in the development of anemic problems (Clarke,
 
1975). Other deficiency diseases can be associated with shortages of
 
vitamins and minerals.
 

c. Nutritional Deficiencies
 

Since the rural population of the study area has a diet that is inad
equate both inquantity and quality as well as one that isstrongly
 
influenced by customs, many nutritional deficiencies exist. This has
 
been verified by several investigators but the number of nutritional 
studies are limited and frequently have been site specific. It is 
difficult to draw generalities from such limited evidence, but for the
 
most part, the studies are consistent in their findings. Based on the
 
results of past and ongoing studies plus field observations and Liberian
 
statistics, it can be concluded that the general population of the study
 
area does not have an adequate nutritional intake. Of particular concern
 
are protein deficiency diseases such as kwashiokor, various forms of 
vitamin and mineral deficiency diseases, and some of the debilitating 
side effects associated with chronic diarrhea and dehydration. 

Table 20 shows nutrient intake for a hypothetical child. These data 
are quite recent and, therefore, may be considered as representative 
of present conditions. There are a number of deficiencies in protein, 
vitamin, and mineral constituents. Protein deficiencies may produce 
kwashiokor and can be involved in the development of anemia, while 
reduced iron intake contributes to anemic conditions. Tables 21 and 22 
summarize some of the signs of nutritional deficiency found throughout
 
the population of the study area.
 

2. Domestic Water Supply and Sewage Disposal Systems
 

Itcan be generally stated that water supplies and sanitation systems
 
in the study area are at a primitive level. Through custom, people
 
tend to collect their water from any available source, and since they
 
are indiscriminate, it is not uncommon for water to be obtained from a
 
contaminated source. There are no public water or sewage systems in the
 
rural area, although a public water supply project at Gbarnga isscheduled
 
for completion in 1978. The report made by the Ministry of Planning and
 
Economic Affairs to the second session of the Legislature of Liberia in
 
1976, contains no mention of other water or sewer construction in the study 
area. Water supply systems in other county seats are in various phases 
of planning, design or ronstruction (Republic of Liberia, National Plan
ning Council, 1976). 

Sanitary sewage disposal and treatment is unknown throughout most of the
 
Upper Bong County. This in itself does not constitute a significant
 
health hazard unless there is cross contamination between the disposal 
sites and the water supplies. Because of the customs of the natives, 
cross contamination happens quite frequently and tends to increase the
 
incidence of a number of vector borne diseases such as schistosomiasis. 
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TABLE 20. NUTRIENT INTAKE OF HYPOTHETICAL CHILDREN*
 

Nutrient 


Calories 

Protein (Gm.) 

Calcium (Mg.)

Iron (Mg.) 

Vitamin A (I.U.) 

Ascorbic acid (Mg.) 

Thiamin (Mg.) 

Riboflavin (Mg.) 

Niacin (Mg.) 

Vitamin E (Mg.) 

Iodine (Mcg.) 

Zinc (Mg.) 

Magnesium (Mg.) 

Vitamin B6 (Mcg.) 

Vitamin B12 (Mcg.) 

Folacin (Mcg.) 

Sodium (Mg.) 

Potassium (Mg.) 


Calories 

Protein (Gm.) 

Calcium (Mg.) 

Iron (Mg.) 

Vitamin A (I.U.) 

Ascorbic acid (Mg.) 

Thiamin (Mg.) 

Riboflavin (Mg.) 

Niacin (Mg.) 

Vitamin E. (Mg.) 

Iodine (Mcg.) 

Zinc (Mg.) 

Magnesium (Mg.) 

Vitamin B6 (Mcg.) 

Vitamin B12 (Mcg.) 

Folacin (icg.) 

Sodium (Mg.) 

Potassium (Mg.) 


Amount 
Cons umed 

(Female, 4 yrs.)
 

628.5 

11.6 

76.5 

4.5 


2117.7 

59.5 

.6 

.3 


6.3 

6.0 


34.0 

2.0 


131.2 

476.0 


.8 

67.8 

59.0 


1110.0 


(Male, 5 yrs.)
 

895.0 

34.1 

170.0 

9.0 


5059.5 

81.0 

1.2 

.5 


10.9 

7.5 


35.5 

5.3 


215.5 

842.0 


2.0 

138.1 

396.0 


1775.0 


106
 

RDA Percent 
RDA 

1800.0 40 
30.0 38 

800.0 9 
10.0 44 

2500.0 84 
40.0 148 
.9 59 

1.1 23 
.12.0 52 
9.0 77 

80.0 42 
10.0 20 

200.0 65 
900.0 52 

1.5 50 
200.0 33 

1000.0 5 
1500.0 74 

1800.0 49 
30.0 113 

800.0 21 
10.0 90 

2500.0 202 
40.0 202 
.9 131 

1.1 47 
12.0 90 
9.0 82 

80.0 44 
10.0 52 

200.0 107 
900.0 93 

1.0 166 
200.0 69 

1000.0 39 
1500.0 118 

cont'd.
 



TABLE 20. cont'd.
 

Nutrient 


Calories 

Protein (Gm.) 

Calcium (Mg.) 

Iron (Mg.) 

Vitamin A (I.U.) 

Ascorbic acid (Mg.) 

Thiamin (Mg.) 

Riboflavin (Mg.) 

Niacin (Mg.) 

Vitamin E (Mg.) 

Iodine (Mcg.) 

Zinc (Mg.) 

Magnesium (Mg.) 

Vitamin B6(Mcg.) 

Vitamin Bi (Mcg.) 

Folacin (Mcg.) 

Sodium (Mg.) 

Potassium (mg.) 


Calories 

Protein (Gm.) 

Calcium (Mg.) 

Iron (Mg.) 

Vitamin A (I.U.) 

Ascorbic acid (Mg.) 

Thiamin (Mg.) 

Riboflavin (Mg.) 

Niacin (Mg.) 

Vitamin E (Mg.) 

Iodine (Mcg.) 

Zinc (Mg.) 

Ma Inesium (Mg.) 

Vitamin B6 (Mcg.) 

Vitamin B12(Mcg.

Folacin (Mcg.) 

Sodium (Mg.) 

Potassium (Mg.) 


* From Clarke, 1975. 

Amount 
Consumed 

(Female, 7 yrs.)
 

594.0 

18.8 

81.0 

5.4 


2669.5 

52.0 

.6 

.3 


7.4 

5.4 


24.5 

3.0 


108.5 

690.0 


1.5 

82.0 

81.0 


1190.0 


(Male, 10 yrs.)
 

1236.0 

25.0 


146.0 

9.0 


4811.5 

60.0 

1.1 

.5 


11.7 

11.0 

40.5 

4.1 


195.5 

728.0 


1.5 

124.5 

150.0 


2060.0 
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RDA Percent 
RDA 

2400.C 24
 
36.0 52
 

800.0 10
 
10.0 54
 

3300.0 80
 
40.0 130
 
1.2 50
 
1.2 25
 

16.0 45
 
10.0 54
 

110.0 22
 
10.0 30
 

250.0 43
 
1200.0 57
 

2.0 75
 
300.0 27
 
1000.0 8
 
1500.0 79
 

2800.0 44
 
40.0 56
 

1200.0 12
 
18.0 53
 

5000.0 96
 
45.0 133
 
1.4 80
 
1.5 31
 

18.0 64
 
12.0 91
 

130.0 31
 
15.0 27
 

370.0 50
 
1600.0 45
 

3.0 50
 
400.0 31
 

2000.0 7
 
3000.0 68
 



TABLE 21. PREVALENCE OF SIGNS OF NUTRITIONAL DEFICIENCIES BY TRIBE
 
(BOTH SEXES).
 

Symptom 


Hair
 
Depi gmentation 


Skin
 
Xerosis 

Low Turgor 

Pale Color 


Skeletal
 
Thin 

Undermusculature 
Bossing 


Eyes
 
Conjuncti vi tis 
Pale Conjunctiva 


Mouth
 
Caries 

Infection-Thrush 

Enamel Hypoplasia 

Gingivitis 
Pyorrhea 


Abdomen
 
Potbelly 

Dehydration 


General Condition
 
Average 

Poor 


General Complaints (first and 
second complaint combined)
 

Fever 

Worms 

Diarrhea 

Cough 

Cold 

Dermatitis and Country Sores 

Infection 


Loma (N 


N 

5 


3 

4 

0 


15 

9 

1 


8 

36 


25 

9 


12 

2 

1 


123 

3 


397 

21 


217 

27 

60 

76 

13 

11 


8 


Number Affected
 

= 418) Kpelle (N= 340) 

% N % 

1.19 10 2.94
 

0.72 	 1 0.29
 
0.96 	 0
 

0
 

3.59 18 5.29
 
2.15 12 3.53
 
0.24 	 1 0.29
 

1.91 17 5.00 
8.60 28 8.24
 

5.98 10 2.94
 
2.15 	 0
 
2.87 27 7.94
 
0.48 14 4.12
 
0.24 19 5.59
 

29.42 52 15.29
 
0.72 3 0.88
 

94.98 307 90.29
 
5.02 33 9.71
 

51.91 175 51.47
 
6.46 79 23.24
 

14.35 69 20.29
 
18.18 63 18.53
 
3.11 15 4.41
 
2.63 22 6.47
 
1.91 13 3.82
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TABLE 22. PREVALENCE OF SIGNS OF NUTRITIONAL DEFICIENCIES BY AREA
 
(BOTH SEXES). 

Number Affected 

Symptom Rural (N-1279) Urban (N=292) 

N % N % 

Hair 
Depigmentation 23 1.79 1 0.34 

Skin 
Xerosis 2 0.16 1 0.34 
Low Turgor 
Pale Color 

9 
3 

0.70 
0.23 

0 
0 

Skel tal 
Thin 61 4.77 7 2.40 
Undermusclature 31 2.42 1 0.34 
Bossing 2 0.16 0 

Eyes 
Conjunctivitis 50 3.91 6 2.05 
Pale Conjunctiva 123 9.62 21 7.19 

Mouth 
Caries 65 5.08 1 0.34 
Infection-Thrush 10 0.78 0 
Enamel Hypoplasia 69 5.39 18 6.16 
Gingivitis 45 3.52 2 0.68 
Pyorrhea 30 2.35 4 1.37 

Abdomen 
Potbelly 
Dehydration 

260 
8 

20.33 
0.63 

3 
20 

1.03 
6.85 

General Condition 
Average 1188 92.89 257 88.02 
Poor 85 6.65 35 11.99 

General Complaints (first and 
second complaint combined)

Fever 733 57.31 148 50.68 
Worms 134 10.48 49 16.78 
Diarrhea 63 4.93 61 20.89 
Cough 104 8.13 62 21.23 
Cold 28 2.19 20 6.85 
Dermatitis and Country Sores 14 1.09 15 5.14 
Infection 14 1.09 14 4.79 
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3. Indigenous Diseases
 

Indigenous disease tend to be prevalent among populations that have
 
poor health practices and nutritional conditions. The list of diseases
 
found in the study area is extremely long and includes the following:
 
schistosomiasis; onchocerciasis; malaria; trypanosomiasis; Lhasa fever;
 
filariasis; pneumoconiosis; leprosy and tuberculosis. Several such as
 
schistosomiasis, onchocerciasis, malaria and trypanosomiasis, are of
 
greater significance than others.
 

It is particularly difficult to establish a baseline with respect to the
 
levels of indigenous disease in Upper Bong County. In general, data are
 
virtually nonexistent since there have been very few studies performed
 
i. the project area. What few stu 'es have been done are usually speci
fic to a certain area, specific to a certain disease, or may suffer from
 
a variety of problems. As a consequence, conclusions about disease
 
levels in this particular region must be derived from a number of assump
tions and a limited data base. However, the conclusions are consistent
 
with those made in similar, more thoroughly documented areas of the world.
 
No evidence has been found to indicate that the study area has more resis
tance to indigenous disease than other areas of the world. As a con
sequence, it is reasonable to assume that the conditions described fror,
 
the limited data base are, in fact, realistic (Nowicki, 1964; American
 
Public Health Association, 1977). Table 23-shows the percentage of
 
helminthic (parasitic worm) infestation in school children and Table 24
 
gives helminthic infestation with respect to residence. Tables 25 and
 
26 provide further information of the level of helminthic contamination
 
in the population. It should be noted that these studies were done on
 
school children and the data have been extrapolated to include the entire
 
popul ation.
 

The levels of infestations are high with variability from tribe to tribe
 
and from village to village. However, on the average, the entire popu
lation is quite heavily infested. Schistosomiasis and malaria are very
 
prevalent and many other diseases are conon. It is not unusual to see
 
patients with singular, double and triple helminthic infestations. It
 
is likely that anyone living in this particular area will have at least
 
one of the various parasites.
 

A list of indigenous diseases and their prevalence as updated by the
 
Ministry of Health and Social Welfare (MHSW) for a nine month period
 
from Januray 1 to September 30, 1976, is found in Table 27. Data ob
tained from Phebe Hospital and G. B. Dunbar Clinic, which are discussed
 
below, indicate a definite under-reporting of endemic diseases to the
 
MHSW.
 

a. Schistosomiasis 

One of the most important diseases in the study area is schistosomiasis,
 
a disease caused by infestation with blood flukes. Infection occurs
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TABLE 23. 	 INCIDENCE OF HELMINTHIC INFESTATION INSCHOOL CHILDREN
 

Infestation
 

Helminth No. of Children
 

Ancylostoma 113 	 77 

Ascari s 	 76 52
 

Schistosoma hematobium 56 	 38
 

S. mansoni 27 18 

Strongyloides 22 15 

Trichocephalus 18 --

TABLE 24. 	 PERCENTAGES OF HELMINTHIC INFESTATIONS IN SCHOOL CHILDREN ACCORDING
 
TO THEIR RESIDENCE.
 

Percent Infestation
 

Rock Old 
Helminth Yila Gbarguay-tu Lamco I Crusher1 Yopea Farms 2 

Ancylostoma 

Schistosoma 

hematobium 

88 

44 

70 

35 

90 

60 

64 

48 

96 

48 

72 

8 

S. mansoni 4 15 30 32 8 24 

Ascaris 48 50 80 8 52 48 

Stronyloides 20 15 20 16 16 16 

Trichocephalus -- -- -- - - --

I Wells and Privies Available 

2 Includes Several Small Settlements Attached to Six Farms 
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TABLE 25. SINGLE AND MULTIPLE INTESTINAL AND URINARY INFESTATIONS
 

Infestation
 

No. of Species No. of Children
 

0 11 8
 

1 26 18
 

2 60 41
 

3 39 27
 

4 9 6
 

TABLE 26. HELMINTHIC INFESTATIONS ACCORDING TO TRIBES
 

Percent Infestation 

Helminth Mano Bassa Loma Kpelle Gio
 

Ancylostoma 74 78 60 60 60
 

Schistosoma
 

henmatobium 32 42 60 35 14
 

S. mansoni 12 27 12 20 14
 

Ascaris 40 57 12 .75 60
 

Stronqyloides 16 12 12 10 14
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TABLE 27. INDIGENOUS DISEASE INCIDENCE, JANUARY-SEPTEMBER, 1976
 

Disease 


Malaria 


Schistosomiasis 


Pneumonia 


Measles 


Dysentery 


Cholera 


Diarrhea 


Leprosy 


Tetanus 


Pulmonary tuberculosis 

Pertussis 


Onchocerciasis 


Infectious hepatitis 


Total 


Liberia 


Cases Deaths 


42,023 70 


1,077 

3,149 151 


1,420 55 


3,425 

508 8 


15,379 75 


2,303 

446 49 


726 22 


1,161 1 


1,082 

226 

72,934 431 


Bong County
 

Cases Deaths
 

3,465 2
 

191 

87 3
 

46 1
 

28 

1,513 2
 

455 

2 1
 

5 

1 

2 

1 0 

5,796 9
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when the free living trematode cercaria which has escaped from its inter
mediate snail host actively penetrates the skin of a human. Although
 
no data specific to the project area are available, data from Phebe 
Hospital for a five month period in1976 revealed 558 cases of Schisto
soma haematobium infection and 304 cases of Schistosoma mansoni infec
tion. Sodemon (1973) indicates that surveys taken at schools inSuakoko 
and Gbarnga showed the prevalence of S. mansoni was 49.6 percent at 
Suakoko and 66 percent in Gbarnga and the prevalence of S. haematobium 
was 49.7 percent inSuakoko and 44.4 percent inGbarnga. 

b. Malaria
 

Malaria has the highest incidence of any communicable disease in Liberia,
 
a situation shared by virtually all of tropical Africa. Infection occurs
 
when an infected anopheline mosquito bites a non-immune person, inject
ing parasitic sporozoites 3f Plasmodium spp. into the bloodstream. The 
sporozoites reach the liver via the bloodstream and each gives rise to 
2,000 to 20,000 merozoites. After incubation, these merozoites enter 
the bloodstream, parasitizing the enthrocytes, causing chills and fever 
and often death. The infection rate is some parts of rural Liberia are 
stated to be as high as 80 to 100 percent. In1976, 37,994 cases of 
malaria were reported by clinics in Bong County. For a five month period 
in1976, Phebe Hospital made the microscopic diagnosis of 1,698 cases of
 
malaria.
 

c. Onchocerciasis
 

The most dramatic form of filariasis isonchocerciasis or river blind
ness. Blindness occurs when the worm Onchocerca volvulva, which is trans
mitted by the black fly Simulium damnosum, comes in cbntact with the eyes.
 
A rate of blindness of 1.18 percent has been found inthe Bong County
 
area, the majority of which appeared to be related to Onchocerciasis.
 
The average age of onset of blindness was 48 years. Records from Phebe
 
Hospital and C.B. Dunbar Clinic show that 33 percent to 51 percent of 
skin snips taken during 1973-1976 were positive for Onchocera microfilariae.
 

d. Trypanosomiasis
 

Trypanosomiasis isnot a widespread problem inLiberia, but Trypano
soma spp. is present in the study area and is transmitted by several
 
species of the tsetse. The trypanosome, a flagellated protozoan, causes
 
a number of ailments including sleeping sickness. A review of the records
 
of Phebe Hospital indicate that only 13 cases of trypanosomiasis were
 
detected during the ten year period from 1967 to 1977.
 

e. Other
 

Many other diseases such as leprosy and tuberculosis are indigenous to
 
the study area but will be little affected by the project. Members of
 
the public health team have expressed concern over the possible development
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of silicosis as a potential effect of inhaling lateritic dust. Many of 
the rural residents are presently subjected to high levels of lateritic
 
dust. This isparticularly true for people adjacent to rural roads where
 
a substantial amount of reddish dust iscaused by traffic during the
 
dry season.
 

Additional concern has been expressed over the potential outbreak of
 
Lhasa Fever, a viral infection which isnot now a problem in Liberia.
 
With implementation of a rice development project inKenema, Sierra Leone,

the incidence of Lhasa Fever increased significantly and is probably

related to large grain storage areas that attract rats from the adjacent
jungles. Thus, as a result of changed vector patterrs, a disease that
 
was indigenous, but of little significance, became a major problem

(Comments by USAID). While there isno evidence that Lhasa Fever will
 
increase in Bong County it isa potential problem that isof concern
 
to those associated with the project. Itmust be noted that existing

Bong and adjacent County rice storage areas have not stimulated the inci
dence of this virulent and dangerous disease.
 

4. Health Care
 

Health care inLiberia ischaracterized by an extremely limited number
 
of medical/health care facilities and an extensive reliance of the
 
rural population on tribal medical practices. In the rural Liberian
 
tribe, rarely ismodern medicine practiced and it isoften difficult to
 
encourage us(. of facilities even when they are available. Tribal medi
cine utilizes a number of herbs and drugs combined with various rituals
 
and religious practices. Certain secret societies inthis area are
 
responsible for the passing of medical secrets from one qeneration to
 
another and there are severe punishments for violations of the rules of 
these societies.
 

A major problem of providing health care for the rural population is 
the absence of an adequate number of clinics. Within Bong County, the 
National Public Health Service has a county hospital at Gbarnga (one
ismaintained at each county seat). Additionally, within Liberia the
 
John F. Kennedy National Medical Center is insuburban Monrovia and
 
has a number of associated out-patient clinics. There are several other
 
hospitals inand around the Monrovia area, including a tuberculosis
 
sanatorium, a psychiatric hospital and a maternity center. Various
 
concessions in the country for mining and rubber plantations operate
their own hospitals for their employees. There are a number of mission
 
hospitals such as the Catholic Hospital close to Monrovia, operated by

the Sudan Interior Mission, the Ganta Methodist Hospital at Ganta in

Nimba County, Phebe Hospital at Suakoko in Bong County, operated by
several churches and the Curran Lutheran Hospital in Zorzor. In addi
tion, there are a variety of health posts, located throughout the country,
staffed by health assistants under the supervision of the County Health 
Officer. 

'1225
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A comparison of the number of facilities to population indicates a large 
number of people Der facility. The distribution of facilities is poor
 
since most are loLated in urbanized areas. As a consequence, the rural
 
population has little access to more than one facility and to reach it
 
may require considerable and difficult travel. As a further complica
tion, the occupancy rate in existing facilities isrelatively high.
 
For example, in 1970 the Curran Hospital was running at 130 percent
 
occupancy and similar problems exist in most other hospitals inthe
 
country.
 

A good indicator of health care ismortality data. The death rate in
 
Liberia is still extremely high, particularly in terms of infant mor
tality (143 per thousand) and the current average life span is 45.8
 
years. Inaddition, there are numerous problems associated with the
 
hospitals. For example, the national hospital inMonrovia (the John F.
 
Kennedy Center) has been characterized as having an extremely large
 
number of administrative problems and appears to be inadequately staffed
 
(Derryberry, 1974).
 

There is,at present, interest on the part of the Government of Liberia 
and other agencies, in the development of additional health care facil
ities. The annual report of the Ministry of Planning to the Legislature 
in1976, explains the status of several new county hospitals, proposed 
or under construction. Funds are being allocated for increased malaria 
control within a 40 mile radius of Monrovia. A multi-purpose epidemiol
ogy team is to be established to deal with the various problems in the 
counties, including the developinent of inununization programs. Public 
health laboratories are planned arid soux, additional funds have been 
allocated to improve the JFK Medical Center facilities. 'n addition 
to these GOL activities, there are several other health programns involv
ing United Ztates assistance. These include the USAID assistance to • 
the JFK Medical Center, some funding programs for rural health manage
ment, the EEC health development project, and an interminiterial com
mittee on nutrition established in 1975 to foster dietary education 
(Neal, 19/6).
 

While these programs represent progress in the context of the existing 
facilities, such activities represent a very ,mall part of what must be 
done to develop proper health care levels,. lf forts are hampered because 
of insufficient funding and the absence of sufficient :killed per,,onnel 
to administer the various facilities. Without a . ilable c2OrTul tment of 
tlme, money and , killed personnel the pre,,ent health care struc ture is 
not likely to Improve arid very probably will deteriorate at the popula
tion increases.
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