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SUMMARY :
Overview -

The overall purpose of the Water and Soils Laboratory
project was to institutionalize within the MADR the capacity
to (1) analyse ground and surface water quality as well as
to compile, catalogue and disseminate hydrological informa-
tion, and (2) classify soils, prepare soils maps and provide
ev aluation concerning the proper utilization of soils.

In practical terms, farmers can pe advised on soil
treatments to ob%+ain sustainable yields. Achievement ot
this project purpose should impact on the sector goal of
developing an information base for use by the GROD in
national agricuitural planning, and 1ts dissemination to
tarmers through the agricultural extension service.

By the end of the project, the laboratory staff was
to L I )
- possess equipment and technical expertise to in-
dependently analyze all water and soils types in
Djibouti.

Comment - EZquipment provided to date under the project
limits the lab to certain analyses, admittealy the
most crucial for ag development. Supplcmentary
aquinment is on order, and once received and
training given in its use, the lab should be able
to undertake all analyses as had been planned.

The lab trnchnician will have to receive additional
training beyond the scope of this project. USDA
will furnish additional TDY assistance under

an A™" PASA and provide lab training exposurc at
1ts NSSL via USAID AMDP funding.

- Have necessary cata upon which to base recommendations
for water/soil use for crop production and provide
quidance for subsequent soils/water analyses in
the field.

Comment - satistaction ot this element is pending
completion by the lab's staff of lab analyses of
the site samples collected. USDA intervention
should assure this objective's being satisfied
within the year .

- Have under taken a soil inventory and developed a
land classification system in seclected priority
areas.



Comment - This objective has kteen fully realized if
not exceeded . The chief of the laboratory is a trai-
ned Soil Scientist who given the additional training
received under the project is in a position to
continue detailed mapping and classification work
already begun under the project. The individual will
require only occasional oversight and review of

his work. Such assistance will be provided by USDA.

The outstanding aspect of this project has been the
success to date on the part of the GROD to institutionalize
what was provided under the project. The lab has been decla-
red autonomous, given requisite staff and initial budget.
This project marks the first donor activity in Djiboutj, to
date, which has effectivély created an entity operated by
trained Djiboutians.

Nevertheless, in spite of such success, the AID Office
is not entertaining any further assistance in this area
out side of USDA short-term follow-up support. The reasons
are that ...

- The individuals have attained the necessary skills
and materials to do the job at hand. Therefore,
to provide full-time assistance would be redundant and
establish a bad precedent vis-a-vis future AID
activities ;

- The Chiet of the laboratory's iotivation and initiative is
questionable ; hence full-time technical assistance
would tend to encouraqge him to perform less

- Finally, it appecars that the GROD, against the
cevidence at hand, is intent upon embarking on
large scale irrigation activities. USAID does not
buelieve it prudent to become directly involved -
espc .' 111y given that the laboratory will probably
be placed in the dificult position of having to
advocate activities, which, though oerhaps technically
sound, would result in a misuse of scarce develop-
mental resources.

A. Project Status based on PES 603-82-01
Recommended Actions and Results

To isguec a decrcee establishing the Soils ana Water
Laboratory as an indepenaent entity with adequate
operating budget within the Minlstry of Agriculture and
Rural Developmetn (MADR) .

Comment - Such a decree was isaued, however no budget
was provided until CY 1993, This pregent year's onera-
tional buaqget {s Dolo 6,000 cequivaleat and {s sufficient



only for routine supplies/maintenance. Staff

salaries are still being funded from the Agriculture
Service. The S &W Lab plans to have a budget in 1944
which fully reflects its autbnomy that is, one

that covers all staff salaries, Ox® on vehicies

and lab equipment as well ar funds to cover recurring
chemical requirements for undertaking analyses.
Failure to provide such a budget will cripple

the institutionalization component of the projecct.

To verify that all laboratory equipment is operational

Comment - Due to delays in the arrival of the USAID
procured equipment the contractor was able to
undertake this task only near the time of his
departure

Moreover, some of the equipmetn that was of 60HZ
was inoperable (this equipment was inadvertantly
supplied by the PSA in spite of instructions to

the contrary). The contractor responded by supplying
a generator from within his other direct cost line
item of his contract. The generator, now assuresg
proper functionning of all 60HZ equipment during
working hours. The contractor tested all equipment
furnished by USAID with the exception of the computer,
found them cperational and carried out som~ limited
tests,

To revise the contractor's work plan in accordance
with evaluation recommendations.

Comment =- The work plan was revised, however, lab
operations were relegated to secondary priority
given the delay in arrival of equipment, the need for a

gene ~tor to assure that equipment could function
properly, as well as delays in site sampling which
necessitated these being given exceptional priority
as part of the so0ils classitication/mapping
component.

To initiate lab start-up operations NLT February 1982,

Comment - Lab operations and c¢~j-t therein was
proviaed only after the delivery of a generator

and the balance of the outstanding USAID procured

lab equipment. Due to delays (see above) the contrac-
tor undertook this task on a very limited basis a
month prior to his departure . The contractor
catabliashed lab testing procedures but confinad

his instruction to only what might besat be termed

" familiarization” training . This was condoned

given that the mapping was of hiqgher precedence



and that USAID had obtained AID/W concurence to
USDA's Soil Conservation Service supplying follow-up
assistance to the contractor in instructing the
Djiboutian staff in lab operations prior to and

in post project TDYs funded under a PASA.

TDY of USDA Soil Scientists for overlap with RDA
and in preparation for continuing USDA intervention.

Comment - USDA's Soil Conservation Service under

an ongoing PASA arrangement for provision of Soil
Management Support Service (SMSS) responded to this
element by providing two Soil Scientists}

Allen Hidlebaugh arrived in July %2 to review the
project's status, specifically the contractor's
preliminary Final Report ; Dr. George Holmgren

of the National Survey Laboratory to review the

lab equipment and testing procedures established by
the contractor and to ascist the Djiboutian staff in
preparing the tests to be Run on samples .collected
during the life of the project. These TDYs resulted
1n further recommendations and work schedules

whi¢h are addressed below.

B. Project Status based on Hidlebaugh trip report of
7/30/82, and Holmgren trip report of #/27/8z.

The former's report confirmed that the project's
contractor had satistied the objectives of his
contract and that of the project . The report cites

the contractors preliminary report as being
satisfactory. The report goes on to recommend
continuing support from USDA at the time of the
submission of the contractor's tinal report and
thereafter . Moreover it recommended that the Chief
of th Taboratory be provided short-term

training in lab operations at the NSSL prior to the
end ot the CY,.

Comment - The tralning wnich was recommended was
provided November 1982 under USAID African Manpower
Development Project funds.

Dr. Holmgren's visit resulted in the recommendation
that USAID procurc additional lab equipment to
maximize the capability of the lab to carry out

a wide spectrum of Soils and Water tests. Of the
cquipment suggeasted, USAID proceeded to procure only
the most cssential ftems : Perkin-FElemer compressor,
conductivit_  neter, electrodes, isolator.The Lab tech.
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was provided additional training in the use of the
lab's equipment and was preparecd to initiate tests
of the Soil samples previously taken by the contractor.

1t was generally understood that both Mssrs. Hidlebaugh
ana Holmgren would return at the close of the project to
review the contractor s final report and the status of
the lab respectively.

Project Status September-February 1994

. USAID amended the RDA contract for an additional Dols 11,000¢
to cover contract requirements for preparing the final
report.

. USAID witn REDSO assistance amended PIO/C 00013 to
provide sufficient funds sc that PSA (FETCO) could
procure computer software.

. USAID began translating those elements of the contractor's
preliminary report which would be included in the final
Fench report.

. USAID (under AMDP) funded the short-term training of
Chief of the S & W lab at NSSL.

. USAID initiated Purchase Orders on essential supplementary
equipment for the 3 & W lab as recommended by Dr. Holmqren.
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ND. %nd of Project Status and future AID Support.

The. contractor, Resources Development Associates and its
contract consultant Dr. Joseph Goebel, are to be commended for excee
ding contract requirements on the Soils inventory portion ot
the project. An excellent set ot base maps of 1:300,000 and
1:100,000 scales have been developea and will be of tremenaous
value ror any future inventory effort. The general soil map
of 1:300,000 scale and the reccnnaissance soil survey 1:100,000
scale will serve Djibouti well for several decades. The semi-
detaited soil surveys of 1:25,000 scale of sciccted watersheds have
established a pattern both for the mapping and the reporting
(1ncluding interoretatinons ) that can be followed for other priority
areas ot the Nation. The preparation of more than 100 detailed
soils descriptions and the collection of soil samples from each
of the sites and the preparation of mapping unit descrigtions
for the important soils provide a good initial inventory of the
soils of Djipouti. Sufticient training of Djiboutian counterparts
has been accomplished so that they feel comfortable with the
continuation of the soils inventory. The additional map serieés
prepared. Siope maps, climate maps, topographic maps, physiographic
province maps, and the series of interpretive maps for irri-
gation potential range production, suitability for various forms
of agriculture, and land capability maps will be very useful
to decision makers for many years.

GROD has decided to develop five new agricultural projects.
Each of those 1s on the orier of 10 to 20 hectares in size. Fach
of these areas will require a semidetaited 1:25,000 soils
inventory and report similar to the mans and reports completed
for the Dey Dey Watershed. The Djiboutian starf has the necessary
training necded to make the soils inventories of the five
project., and should procede to do the job this year. There is
neced for alyout 4 wecks or a SMSS UDSA TDY Soil Scientist late
in 1983 (Dece “¢r) or ecarly in 1984 (January) to provide
assistance on making sure that these inventori.:s have proceded
according to acceptable soil survey standards and to assist
with any soil classification, photo interprectation, or Other
soil survey problems encountered during the inventory of the
project areas. This would be good follow-up to the training
provided during the Water and Soits 7nalysis Project.

‘the laboratory portion of the project was lagging behind
contract requirements in part because of delays in receivin
cquipment, at the time of the mid term evaluation,and it still
1s. The equipment nccessary to conduct the tests (and the training
to do these tests) that are needed on soils and water to answer

most of the day to day questionsen use of Soil and Water tor
irrigated gardens is operational, , however.



With the technical assistance supplied by the Soils Con-
servation Service in the form of Dr. Holmgren of the National
Soil Survey Lab hetween %-27 March the lab technician will have bheen
fully trained in carrying out soils and water tests such as the

following :

SOIL WATER

- Particle Size - Conductivity

- Soluble Salts - Calcium
Calcium - Magnesium
Magnesium - Sodium & Potassium (estimates
Conductivity - SAR

-DH

- Phosphorus Index
- Gypsum Requirement

The arrival of the Perkin Flmer will permit detailed analysis to
be conducted for sodium and potassium.

Further training will be provided at NSSL in the following :

- Saturation Extract

- Carbonate Fquivatence

- Cation Sxchange Puperties
- Trgantc Carbon

- Tyroum

- Sultate

- Chloride

- Carbonate, Bicarbonate
-Rnron

- Mitrates

These are tests that are used to answer special classifi-
cation questiosns and to answer special problems that may exist in
a smal' percentage of the Djibouti Soils - Particularly boron
or qgypsum,

So in short the laboratory Anatyses needed to address
routine 1ssucs for soil and water for irrigated gardens are ope-=
rational. The remaining analyses will be nperational this year
with the assistance of USDA (SMSS =~ SCS) TNV NSSIL Soil Scientist
help of about 3 weecks this fall.

It is essential tnat the lab technician Farah Omar go
to the U.S. for 4 weeks training at the USDA - 5C5 National
Soil Survey Laboratory. He needs this a’lditional hands on training
to achieve the necessary proficiency in laboratory analyses.

Porindic TDY of 2-3 weeks of SMSS USDA-SCS Soil Scientist's (NSSL
representative) should be requested to assure that the laboratory and soils

inventory arc running smootnly. Evaluator's judgement is tnat this assistance



will be needed through FY 1985,

The GROD Ministry of Agriculture and Rural Development
(MADR) is to bc commended for the i1nterest and cooperation in
making the prdject a success to this point : specifically the
estiblishment of the laboratory (by law and budget) as an entity
within MADR and the financing of construction for the facility.
They should be encouraged to till authorized positions particu-
larly as the work load increases. However, stuffing appears
arlequate given tne present workload.

vuring previous cvaluations the possibility of the
laboratory becoming a regional facility was brought up with
the MADR to see if they might be interested in serving in that
capacity. In the evaluator's opinion any decision to procede with
this proposal should be delayed for at lcast one to two years.
The laboratory needs to demonstrate that 1t has the necessary
management and production ability to serve 1ts own nceds as well
as those of other countries within the region.

The formal Water and Soils Analysis Project (603-0001)
will terminate 3/31/83. Certain tollow-up assistance can he met
in the form of short term TDY assistance from Soil Management
Support Services USDA - SCS Soil Scientists (from the NSSL
and possibly from National Headquarters or State Office Staffs).
Request for such assistance will neea to be made tor each trip and
an evaluation ot progress made at the end of ecach trip. The training
requirdments discussed in the Appendices 1s quite optimistic., §M5S
may not have the resources to provi-le this much assistance in
one year and some of the assistance may have to be delayeda until
next year.

Porhaps, the most serious constraint to the laboratory 's
long=-term viability will result from the projects naving procured
American equipaeac. To have procured such specialized equipment
from France rather than the 1,5, would have established a
familiar channel and supplier by which the Government could have
more cacily effected replacement of spares and maintenance. To
have suppliced U.S. equipment through a middle man such as a
procurcemant sunply agent to a degree has mitigated against
developing the entity's logistical institutional capacity .

In a country such as Djibouti, almost totally dependent on
France or Janan for commercial products, to procure American
is a disincentive to institution buildaing.
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EVALUATION METHOLOLOGY

USDA TDY Soil Scientist Allen Hidlebaugh conducted
the close-out evaluation of the Water and Soils Analysis
project. -The evaluation addresses the performance ot the contractor
(Resources Devalopment Associates) against the "Statement of
Work" provided in the P10/'f. The P1O/T delinecates the
up-tc-date objectives and contractors tasks.

The scope of the cvaluation included review of all
of the requirements stated in tne PIO/T and comparison of these
with the Final Report submitted by the contractor along with
interviews witn Dr. Joseph Goebel, Aboubaker Douale, Djiboutian
Chief of Soils & Water Lab,and others. The evaluator's

previous reviews of the project also provided background data
for use in this evaluation.

The preadominant part of the evaluation time was
used in a critical review of the 5 volumes and maps of the
final report submitted by the contractor as the final clement
of its contractual obligation.

The evaluation is based on all of the documentation
and observations available during the evaluation perioa in
Djibouti.
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603-0001)

ITEM DOCUMENT
I. Technical Assistance
A. REDSO/EA Consultant P.O.
B. RDA Contract PIO/T 90002
C. RDA Contract Extensions PIO/T 0008
II. C
II. Commodities
A. vehicle PIO/C Y0001
B. Lab Equipment PIO/C 90005
C. Vehicle PIO/C 90006
D. Air Conditioners PIO/C 90007
F. Lab Chemicals/equipment PIN/C 90013
F. Maps PIL - 0022
G. Sp'l Labh Equipment P.N.s
I1I. Training
(Provided under AMDP Funding)
IV. Other Costs

Hou.a Rehab
House Fent
House Maii

GOoOG o2

F. Unobligated

' 21ance
Reconnaissance Flight
. House Rent/Maintenance

PIL
PIL
PIL
PIL
PIL

TOTAL

* Includes % 3,615 for books

0005
0014
00u6-
no2v
0n24

$ 348,092

1,603
335,754
10,735

$ 122,377

1>,999
62,062
4,000
2,975
26,959
2,882
3,500

$ 71,531

2,335
33,041
14,220

527
16,616
(292)

$ 542,000
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Project Outputs

The following discussion covers outputs in addition to those
listed in the mid-term evaluation.

1. Laboratory

rhe Laboratory phase of the project is still lagging. No
analyses of soils and water samples have been conducted since USDA's
Ltast TDY. This has been dissappointing to all concerned . The Labho-
ratory is functional and must essential analyses can now be made.-°
There are a couple of pieces of analytical equipment to be put 1into
operation but these are needed for the more esoteric analyses.
Continuing short term TDY USDA Soil Scientist assistance will be
required at least until FY 85.

USDA TDY Soil Scientist Dr. George Holmgren has prepared
an evaluation of the laboratory status and needs appended to this
evaluation's report.

At the time of Dr. Holmgren's departure last August the
following tests and procedures were fully operational : Water -
Salinity : total salts in parts/thousand and conductivity in mi-
crohons (mhos), calcium, magnesium, sodium & potassium,SAR, PH

Soils - Particle size analyses, calcium, magnesium, total salts,
sodium, SAR, PH and phosphorus index.

With these tests most of the questions on use of soils and water

for irrigated gardens could be answered.

2. Soil Survey

The contractor has exceeded expectations in this phase
of the project and is to be commended for an excellent job.

An excellent set of maps, soil descriptions ani inter-
pretations have been prepared and can serve Djibouti well for
many years.

1:300,000 scale series
Base maps soil maps, climate, topographic, slope and
a series of interpretive maps.

1:100,000 scal~ series
Base maps, soil maps, climate, topographic, slope and
interpretive map series.

1:25,000 scale series
Soils maps of selected watersheds

1:5,000 scale series
Ownership maps of selected agricultural areas
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Outputs (cont)

Additional Watersheds will need to he soil mapped
(1:25,000 scale) on a priority basis as the agriculture
program develops.

3. Librarz

Books and materials have been received. Shelving is
being constructed and will be installed in the office soon.

4, RDA - Project Final Report

A discussion of the final report appears in the Appendices.

Project Purpose

Refer to mid term evaluation for discussion of project purpose.
The PIO/T is the principal reference document.

The GROND has established (by law) the Taboratory as a
separate entity within the MADR with a hudget.

Project Goals

Refer to mid-term evaluation report.



BENEFICIAIRIES

The immediate target group was a Ljiboutian infrastruc-
ture capable of addressing the needs of present and future farmers for
accurate information on the composition and capacity of the
soils they farm. ‘The project results with those of the west German
conor provide a solid base upon which the GROD can make rational
and positive decisions regarding diversification jinto the
agriculture sector and have maximum return for funds invested.
The Water and Soils lLaboratory has been recognized within the
MARD as a separate entity by law and its own budget provided.
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EXHIBITS

The exhibats enclosed are as follows

7.

Evaluation of Contractor Final report

Draft Work Plan for Fiscal year 14983 for Laboratory
and Soil Inventory.

Training requirements
Holmgven Trip Report
Bibliography

Letter re future plans for Development. USAID

4ill submit with the RDA Final keport to the GROD

upon completion of the project. {The final Report as
called for in the contract will be provided in 12
Englisi. copies - two for the MADR, one for the

min. of Foreiygn Affairs, one for the planning Oftice,
one for ISERST , one for the S &« W lab, one ror

USDA, two for USAID and three for AID/W. Distribution of
French copies in an equal number wili be prepared and
submitted to USAID by RDA for similar distribution.

PES 603-92-02 , mid-term evaluation - . not included
but on fite with origiral in USAID/Dji Oftice.
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EVALUATIUN OF CONTRACTOR'S FINAL REPORT

Resource Development Associates Final Report for the
Water and Soils Analysis Project documents the project from
its begining to end and also provides the history leading
up to the start of the project. The report is good. There are
a few errors that nced to be corrected before the final version is submitted .
The Evaluator 1s carrying one copy that has the needed corrections
annotated back to the U.S. to send to RDA so that they can
make the corrections and produce an error free product.

RDA and their representative, Dr. Joseph Goebel, are to
be commended for a job well done. The report is a bit optomistic
in some of its projections for future agricultural expansion and
same of the interpretative maps can easily be misused, but
again the report is professionally done.

The contractor has greatly exceeded contract requirements
on the soils inventory portion. The excellent base maps support
maps such as slope, climate, physiographic province,
the general soils map and reconnaissance soil maps and
the semidetailed mapping orf setected watersheds will serve
the nation well for several decades.

The report contains weli documented instructions that
will be very useful to the Djiboutian staff as they continue the
soils inventory and proceed with laboratory analyses.

Future TDy personnel will alse have an excellent source
nivct aocumentation in the report and the 1:300,000- and

of pr
1:100,000 map series and an the 1,205,000 semidetailed mapping
o: selected watersheds.,

Tne report is tnooptomistic on the current status
of the laboratory. Some equipment is still not operational.
The tests neaded to answer most day to day proplems on use
of soils and ‘~-er for irrigated gardens arc however operational.
The remuining apparatus that will beoperational later this year
when the last of theaccessory equipment arrives and is
installed will be used to answer ctassification proklems and
conduct studies that are not required on a high percentage of
the soils. Because of the many aclays in laboratory construction
equipment problems and problems in shipment,tne contractor wac
unable to complete some phases of laboratory training. These
will have to be completed by USDA SMuS TNDY Soil scientists
during 2-3 week trips over the nex. couple of years .

The report is repetitous , for example, some detailled
profite ‘'escriptions appear 1 times., But this does allow
the individual volumes of the report to stand alone.



Evaluation of Final Report (cont)

Some of the blue line maps sent with the report are
not legible. All should be checked before the French . version
is completed and new copies made if necessary. e.g.,
the Dikhil 1:100,000 Soil map sheet. Also the legends on some
of the maps will need attention to make sure the proper
translations to French have made. There are also a few
errors in symbols, missing symbols and improper joins that
should be corrected. See the example maps in the main
volume of the report for the types of required corrections.

A little extra effort at this stage to make the

needed corrections in text ana maps will make an excellent
report even better.

RDA Comment -

Illegibility of some of the 1:100,00u0 map sheets is due
to fast that Dr. Goebel only had poorly made mylar copies on
hand, not originals. The originals are to be found at the
S & W Lab. In orter to get good finals, it will be necessary
to transfer the interpretations to _ood copies. T™his can
be done nhy the laboratory.



FOURTH ANNUAL WORK PLAN

This is the fourth plan, which covers fiscal year 1983,
designed to list the Objectives and means of obtaining those
objectives for the Soils and Water Laboratory. It 1lists job
responsibilities and specific tasks, as well as, the timing
and who will accomplish those tasks.

. This Work plan'is a projection of the staffs perception
of what they will accomplish this yecar and how they will do
the work. Progress toward that goal will be reported semiannual-
ly by the Chief of the Soils & Water Laboratory.

Objectives of the Soils and Water Laboratory

The Soils and Water Laboratory was established with many
objectives in mind. All of the objectives are directed towards
developing an agricultural capacity in Djibouti using the soil
and wa.er resources to contribute to the social and economic
development of the country and reduce the dependency on other
countries for food suppliers.

Irrigated agriculture activities will be the major
benificiary of the laboratory effort. The high quality and broad
capability of the equipment and personnel makes the laboratory an
asset for the other Government agencies which may choose to
use its facilities.

The principal analyses will consist of those relating to
soil fertility and watarquality. The staff is classifying,
mapping and describing the soils of Djibouti. It will continue to
collect, catalog and disseminate information on ground and
surface water and soil Analyses data. The staff will interpret the
water and soils data for selected agricultural uses as analyses
are compl~ted.

Sufficient equipment, materials, space and personnel have
been provided and a yearly operating budget should ensure that
the equipment can be maintained and routine supplies purchased.

Means of Achieving the Objectives of the Laboratory

Personnel assigned to the laboratory are initiating the
tasks of assessing the agricultural potential of the Nation
and the resources required to achjeve this potential.
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. Laboratory personnel will further their expertise by
taking advantage of training opportunities to assure continuing
growth in their capability to accomplish high quality Analyses
and interpretations. The laboratory is a research center directed
towards solving problems of soils and water interrelationships
in Djibouti. A technical library has been established. Training
in providing a user service has been accomplished.

Systems for collecting samples and information on the
Soils and Water of Djibouti have been established. Training
will continue to be given to perscnnel associated with the
laboratory to maintain and increase the quality and quantity
of analyses performed. A preliminary inventory of the soils
of the country has been completed using previous studies,
current maps, aerial photographs, satellite imagery and field
study. Detailed soils studies of selected regions are underway,
namely Douda Weyn.

The data being collected from the soils inventory and
the soil and water analyses are and will continue to be used to
estimate the potentials of the soil and water resources and
the requirements to achieve these potentials.

Brief Position Descriptions for the Soil and Water Laboratory

Chief of laboratory and soil survey =-- Aboubaker Douale

This person is responsible for the overall performance
of the laboratory and for the soil inventory of Djibouti. He is
to assure that the laboratory functions smoothly and meets 1its
objectives. Besides the general management of the laboratory,
this person is responsible for the national soils inventory
which includes describing, classifying, mapping and interpreting
the sc.ls of Djibouti. He will continue to receive training in
laboratory management and on procedures used in this ‘labo-
ratory for a -~rlvzing soil and water samples submitted. This
person will interpret the laboratory analyses and report the
results to the Agency or individual that submitted the samples
for analyses. ile will make general reports to other agencies as
well as maintain a technical library of the information about
the soils and water of Djibouti. He will establish research projects
relevant to the improvement of the usage of soils and water
resources. He will, as opportunities arise, take advantage of
specific training necessary to fulfill the responsibilities of
the position.

Soils and Water Analyses - Laboratory Technician --
Farah Omar

This person is responsible for the accurate analyses
of the soils and water samples submitted to the laboratory.
He is responsible for material and equipment inventories in
the laboratory. He is expected to wmaintain the laboratory
facilities and procedures in high quality condition vo



assure high-quality test results. He will periodically

receive refresher training ir soil and water analyses. Further,
will maintain a familiarity with the Soils of Djibouti with
continued involvement in the soils inventory. He will

receive further formal training as is necessary for him to
meet his responsibilities.

Technical Assistant - Not selected yet
This person provides assistance in the laboratory and
or the soils inventory. He assists-. in simple routine pre-

paration of samples and materials.

Secretary -- Fatouma Dirieh

This person maintains a capability in French. She
receives and processes written and telephone messages. She is
expected to type and mail reports and results. This person
maintains the library by checking the materials out and in as
required. She maintains accurate file system.

Requirements for FY 1983 -

The Water and Soils Laboratory and the Soils Inventory
of Djibouti are at a critical threshold. The USAID Mission by
means of its Soils and Water Analyses Project has -provided
two years of on-site U.S. Soil Scientist assistance. This
assistance has provided intensive on the job training to the
Djiboutian staff setting up and operating the laboratory and
in inventorying the soils of the Nation. The on-site project
assistance has rcached its scheduled termination date and
"will not be renewed. The USDA Soil Management Support Services
will continue to provide training on request, but it will be
in the form of 2 & 3 week TDY trips to Djibouti every 6 months.
We would expect this assistance to also terminate early in
FY 85.

This means that the responsibility for the Laboratory
and the Soils Inventory is now in the capable hands of the
MADR and specifically in the hands of the Chief of the
Laboratory Aboubaker Douale. This is as planned.

A suggested implementation plan for fiscal year 1983
follows

Fiscal Yecar 1983

Suggestions for Implementation Plan
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Aboubaker Douale -- Chief of Laboratory

Goals for Year :

a. Soils Inventory - 5 oruject areas designated by GROD ==
will need some assistance to finalize.

b. Provide Ilaadership to Farah - Laboratory Analyses
c. Participate in training in Austria

d. Budget preparation

Farah Omar -- Laboratory Technician
Goals for Year
1. Assist Aboubaker with Soils inventory in field,office

2. Perform laboratory analyses as directed - see attached .
list of soils

3. Receive training U.S. at NSSL - 4 weeks

4. continue water salinity investigations of Houmbouli
and Grande Douda agricultural areas-- do a few more
samples to see what effect the heavy rains had on salinity
1:wels.

USDA - 3CS Soil management supnnrt services TDY to Djibouti

2-3 weeks 1DY Soil Scientist from NSSL about every 5-6 months to
assist Farah with laboratory analysis for next 2-3 years

2-3 weak TDY Soil Scientist from National Headquarters to

assist ALoubaker with soils inventory and interpretations
propably evc - vear for next 2 years.

Training at NSSL

4 weeks for Farah in Juiyp This will provide hands on experience
with Perkin Elmer apparatus. This will be funded from USAID
African Manpower Development Project.



March

April

May

June

July

August

September

October

November

December

Objective

Project Review - 3 Weeks (AAO Amundson USDA Hidlebaugh
Lah's Aboubaker, Farah, RDA's Goebel)

Laboratory set up training - 3 weeks NSSL Dr. Holmgren
Farah,Aboubaker

Field work on Project areas designated - SWL's
Aboubaker and Farah (start on 1 0f 5 project area)

FAO - TRaining courses in Austria Aboubaker
remote sensing and irrigation moisture studies
6 weeks - mid may through 2 July

Laboratory Analyses of selected soils - Farah
4 weeks

Laboratory analyses sclected soils - Farah

gee attached list -~ 4 weeks

Map construction, photomatching Aboubaker
for selected project areas

Laboratory training in U.S. at NSSL Farah

4 weeks

Vacations

Project Asca -- Photo interpretation, Aboubaker
Map transfer, rcport writing - 4 weeks

Map coloring, map measurement- 2 weeks Farah

Laboratory training - 3 weeks Farah
and USDA- 'I'DY

Soil Scientist
From NSSL

Field Work on designated project arecas Aboubaker

Budget preparation - 2 weeka Aboubaker
Field Work on designated project 2 weeks Aboubaker
Laboratory Analysis - 4 weceks Farah

Field Work on priority project area Aboubaker &

Farah & TDY
Soil Scientist
Preparation of displays & exhibits -
2weeks. for project arcas Aboubaker
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RECOMMENDFD LAR
ANALVYSES SCHENDULE
( Apri. 83- Sept.84)

DATES

1983 April-June Analyses on Gypsum requirement
all random conductivity, 1l:1,
Survey site 1:5 extracts
solls PH

July Farah - MSSL Training

AugeSept. Continue above analyses

October Initiate Carhbonate equivalence
analyses Saturation extract
on selected
soirls
(Holmgren)

1993 Nov-March Analysis Carbonate equivalence

1984 (alt Soils) Particle size
Analysis on Saturation extract
selectea Soils Phosphorus Index

Gypsum

April Initiate Cation exchange
Analyses organic carbon
on sctected
Soils
(""5lmiren)

May-Sept. Analyses Cation exchanqge

(alt Soils)

Organic carbon






Water s.. .ty investigation of Houmbouli & Grande Déuda
Agricultura.. areas =~ continuation 6f study --
Only need Analyses on a few samples this year.

Depth to Water

Depth of Water

Temperature

Salinity 1n parts per 1,000 and conductivity in micorhoms,
at csurface and bottom of well

S W N
. L L ]

Mapping at the Douda Wyn Watershed and others selected
should :

Follow procedures outlined in Final Report Volume V
Appendéx K. The main instructions appear on pages

3 and 4.



DATE:

REPLY TO

ATTNOF:

SUBJECT:

TO:

toee o> WUVERNMENT

March 24, 1983 IHGHIUIUHO_LHH

Geogge ﬂ%égyren, uspa/National Soil Survey Lab (NSSL)
/

&N h .
Ljibouti Trip Report : Soil And Water Laboratory, March 6-27, 1943,

E.M. Amundson, Aia Affai.s Otficer

Accomplishments

The original objectives of this trip were four :

1. To make operational tne Perkin Eimer Atomic Absorption
apparatus

2. To use this instrument to initiate analysis of the
saturation extract

3. To initiate Nitrate analysis with nitrate electrode
4, To initiate computer use

All of these objectives presumea the arrival of certain
equipment. Unfortunately, the compressor and air tiltration
apparatus for the Perkin Elmer aid not arrive. Objectives

1l and ¢ therefore could not pe implemented . The nitrate
electrode needed tor objective 3 did arrive but the labo-
ratory ph meter also needed for the procedure was not
functioning . Tne computer was tested and found operational
but included only tne operating cystem and no basic
language capability. Pending arrival of tnis rudimentary
software, nothing could be done with the computer.

We were therefore torced to revise our objectives. The
following summarizes our revised program and accomplishments.

1. Repair Ph meter-Mr. Aboubpaker arranged for us to take
the Pn meter to Comsip.tney in turn arranged to have
1t repairea by a third party who did an excellent job.
The meter is now functioning. The meter was not
repairea in time for this trip pbut will be ready for
the nitrate procedure next visit.

Buy U.S. Savings Bonds Regularly on the Payroll Savirgs Plan

OFTIONAL FORM NO. 10
LY, 7.76)

GBAFPMR (4ICFR) 101118
1010-112
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Initiate sample preparation-Soil sample must pe sieved

to pass a 2mm screen before analyses. The existing
samples' had not peen SO processed. We therefore initiated
procedure to process and re-package these samples.

L only expected to initiate the procedure but Mr. Faran
and Mr. Ismail on their own initiative worked diligently
and completed the preparation for processing of all
samples collecteda to date. Tnis is a major accomplishment
and clears the way for all future analyses.

initiate Gypsum requirement test. This procedure is a

- simple test that gives a good estimate of tne amount

ot exchangeable sodium in the soil. It also is a
measure of the amount of gypsum required to displace
that sodium. As such 1t is ‘an excellent procedure for
ménitoring the changes in the soil under irrigation
when sodium may be a proplem . The procedure uses
techniques developed during my previous visit. A number
of soils were analysed by this procedure and the results
duly recoraded.

Refine record keeping.- Existing records on the randon
So1l collection were in roose order. We organized these
py site numper and placed them in a loose-leaf binder.
A procedure was established to incorporate newly
coliected Soils within tnis system. Tor the present,
Laboratory data will pbe posted on these forms as the
analyses are performed. A more formal data sheet can

be developed as more analyses become available.

Visit Atar Station. Mr Aboupaker took us to visit

the Acar Station where we took a series of samples

under and between the irrigation rows . These samples

ore being an.l;7ed for conductivity ana by the gypsum requirement
test to monitor the sodium and salt status .

Review Previous procedurcs. Water samples were also
collected at the Atar station. . This afforded us the
opportunity to review water analysis proeedures developed last
time. They were well remembered and I was pleased with the performance.
We plan to review the Phosphorusd procedure on Saturday

& Sunday before my departure.

8



7. Review culligan desalinizer we will be looking at thas
apparatus Thursday to either make it operational or
find the missing parts. If as Dr. Goebel indicated, the
mempranes are punctured by salt crystals safter oniy a few
months operation, it may not be profitable to keep it
running. Membranes cos* over aols 100 a piece.

§ Objectives for next visit -
During the next visit , tentatively planned for October,
we will address the objectives originally planned for
this visit.

Laboratory Deficiencies

C i 1
The laporatory is in reasonable condition but the followaing
are deficiencies that should eventually be corrected :

1. Make the retrijerator operational .
If , As Mr. Amundson suggests tne unit will operate
at 220-50HZ with a simple transformer, then this
should be supplied by the AID mission.

2. RBookcases for the newly arrived hooks. (the laboratory will
construct)

3. Exhaust hool for the Perkin Elmer
4, Replace brcken tiles on benches.

5. Find more permanent containers (about 1 liter) for the
reference soil collection.

These are valuable samples that will be useful for

future rescarch purposes. They should be preserved in
a r.asonably sccure plastic or card-board containers.

General Evaluation

I found the laboratory in gooa order. No analyses
were performed since my previous visit but tnis may be
attributed largely to my failure to initiate sample pre-
paration procedures. The previous training was wetl remembered
and I am confident that Mr. Farah will ppofit from his trip
to the NSSL, planned in July 1983.

I was also favoraply impressed by Mr. Ismail Waberi
He showed interest in the procedures and showed himself
adept at mastering them. He also would profit from a training
perioa at the NSSuL. His training would also proviae needed
depth to the laboratory capability

Work Plan
Recommended Analysis schedule is presented in Fourth Annual Work Plan.
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EMBASSY OF THE

UNITED STATES OF AMERICA
DJIBOUTI

To : Ellsworth M. Amundson March 13, 1983

Aid Affairs Officer
- Djibouti

Subj: USDA TDY Soil Scientist Evaluation of the Potential
for Expanding lrrigated Agriculture in Djibouti.

Based on a detailed review of the Final Report for the
Water and Soil Project submitted by the Contractor, Resource
Development Associates, previous on-site evaluations of the project
and limited on the ground observations in Djibouti this evaluator
has reached the following conclusions about the potential for
expanding the irrigated farming (gardens) in Djibouti .

The existing irrigated gardens are dependent on the water
supply from the Wadis. The ground water is generally too salty,
high in boron, has toxic tevels of other salts and the amount
of water that can be pumped is too low to justify agricultural
irrigation

Production from the existing gardens has not been nhigh
enougn & dependable enough tor the super markets and other major
ourchasers of fruits and vejetables to forego importation of these cammodities (pene-
raly from France and Sthipie).As a result the farmers have a very uncertain
market for their produce. This last season's tomato production was
excellent put the prices fell to about 1/4 of the norm because of
the large imports of tomatoes. This will be a continuing problem
as long as other purchasers are uncertain ot the quantity of the
supply of produce from the Djiboutian gardens, which is heavily
dependent upon 1 ptentiful season of rains.

Gardens (vegetaples and fruit) can be expanded along the
Wadi Channels in some parts of NDjibouti where the water supply
can come trom the runoff water that emllects in the Wadi Channel
sediments. This 1s the only source of good quaiity water. Care
will have to be excercised to avoid areas that are presently
supplvina the water for the City of Djibouti or the other towns.
The water supply in the Wacdi sediments is dependent on the runoff
trom the watershed. So at any given location there mignt be a
few days or a few months supply-all dependent on the rainfall.
Some years will have enough to grow successful gardens;others may
not at a location along a particular wadi.


http:Ethipie).As

This means that gireat care should be excercised in
any future expansion effort. Any expansion should proceed
slowly. Djipouti needs time to develop the required agri=
cultural .infrastructure and it needs time for more detaited
analyses of the agricultural potential in areas that appear
promising to determine how large an area the water supply
will support.

There is a very lLarge investment for each new 1 hectare
size garden. It is probably on the order of dols 5,000 exciuding
the 1nitial cost of the land. Start up costs incilude clearing
of the stones and boulders from the surface, digging the well
and installing a pump and motor (gasoline or direct), construc-
ting a large storage tank and distribution system, fencing the
garden, planting the required shade trees and windbreaks, and
hiring guards to keep out animals and human intruders.

It will take time to build the required infrastructure
to support the existing and any expansion of irrigated agriculture.
Farmers will have to be trained for each new garden. The tarmers
need help witn marketing of their produce. There is no local
source of fertilizer. There are no food processing plants. Farmers
needa support in the form ot seeds, planting stock, agricultural
chemicals and fertilizers. The importing of agricultural chemicals,
fertilizers, and planting stock etc, is very expensive.
Tne farmers also need tnhe support of extension Agents to help
solve disease, pest and otner problems. There exists an
excellent agricultural service, pbut it has a very small trained
staff.

Yes there is a limited potential for expansion fo irrigated
Agriculture (gardens for fruits and vegetables )Jin Djibouti, but
great caution will be needed in any expansion effort. My
advice .s to proceed slowly, puilding up tirst the required
infrastructure to support existing irrigated gardens bpefore
undertaking e ‘n~nsion into other areas.

Allen R. Hidlebaugn

SMSS- USDA-SCS

TDY Soil Scientist
National Coordinator

Soil Survey Research

Soil Conservation Service
Washington D.C.



