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EXECUTIVE SUMMARY

At the request of the Office of Foreign Disaster Assistance (OFDA) two WASH
fggzultants spent approximately two weeks in Ethiopia at the end of November
0 assess:

o the current well-drilling equipment capability to provide drinking
water to drought-stricken population areas

e well drilling equipment rehabilitation costs

o water supply needs at drought-victim camps and local capability to
meet those needs.

The consultants found that both the Ethiopfan governmenr: and private volunteer
organizations agree that the drought-victim problem will increase. The present
camps, mainly concentrated in the Wello Region, are now seeing a new influx of
refugees and new camps are opening. Also, drought and lack of food reserves
south of Addis Ababa indicate that present feeding centers probably will
expand into relief camps with problems similar to those now in the north.
Although drought-victim populations and deaths m~y decrease in some camps as a
result of resettlement efforts, the overall trend is not favorable.

As an example of how desperate a situation exists, the consultants observed
that_in the Bati Camp, which has a population of about 15,000, the death rate
was 30 to 80 per day the week of 21-27 Novemher. it was 98 on 28 November, and
112 by noon of 30 November. The major causes of death were dehydration,
dysentery, malaria, and pneumonia. In this camp, the water supply 1is barel
adequate for survival, and the distribution system is so 1*&1ted tha
obtaining water would tax even strong healthy peopie.

It is dimpossible to tell how many deaths at the camp are wholly or partly
attributable to inadequate water supply facilities. However, it dis obvious
that the stress of competing with other camp residents for water and the
inability of tha supply system to provide enough water for drinking, cooking,
and sanitary needs must be responsible for a large number of the deaths in
this group of malnourished, sick, despondent, thirsty people. The water supply
te the camp provides only about one gallon per capita per day through 24 taps
operating only 12 hours per day for 15,000 persons. One well provides the sole
camp supply. There will be no water if a well or pump fails.

Current efforts to relieve camp problems that are directly or indirectly
associated with water supply needs and facilities are 1isted below.

o Government construction teams are effecting water system
improvements with OXFAM assistance and supplies from the United
Kingdom flown in by the Royal Air Force.

® New camps are being opened to accommodate increasing numbers of
people seeking aid and to relieve the strain placed on the present
unmanageably large camps (World Vision plans a new camp a month;
twg)camps will be opened in December as the Movember target was not
met).

-iii-



o A government program, already underway, aims to resettle 1.5
- million people during 1985. (This could create problems in areas to
which the people are moved.)

The immediate needs which the Government Relief and Rehabilitation Commission
expressed in their October 1984 report, "The Drought Situation in Ethiopia and
Assistance Requirements 1984/85," were for water-tank trucks, water-storage
tanks, and pumps with drivers. Additional requests from the National Water
Resources Commission, which has actually been working in connection with camp
water supply improvements, include well drilling equipment, pumps, construc-
tion materials and small tools. The consultants recommend that various numbers
of thesc items plus pipes, fittings, and hand tools for water distribution; a
pump-setting rig; and a drilling rig, provided on a grant or contract basis,
be considered as appropriate necessary emergency aid for providing basic
minimal water supply requirements for the present camps in Wello. These items
would also be necessary for emergency aid in new camps which are now being
formed in the Wello District.

0XFAM recognizes the same need and is providing much of this equipment and
material along with expatriate and local staff to put it into service. In
addition, the Japanese government is providing three water-tank trucks. Thus,
the initial emergency nezds are largely being met except for:

e Providing at least 12 new' wells and increasing well drilling
capacity by: .

® Purchasing spare parts to rehabilitate drill rigs in éthiopid
(estimated cost = $100,000). ’ - o

o Engaging the services and equipment dfgq wellfdrijlé%/cunbany,‘
for approximately 8 months (estimated cost = '8 ‘months x
$60,000/month = $480,000). h S

o Increasing the capability to 1ocate”and”constrUCt‘water'by
providing: . . o .

e Small hand tools for;recbhstructing and pumping syﬁtem$~anq
stations (estimated cost = $10,000). T R

o Basic hydrological investigative survgy';equpmenti~to ﬁité
. wells (estimated cost = $9,000). -~ = B .

o Earth resistivity equipment to further enhance w@T]-settind
capability (estimated cost = $15,000). L

o The services of a U.S. hydrologist to use equipment and train
Ethiopians (estimated cost = $25,000).

o Increasing pump rehabilitation and the setting and repair of new
‘and existing wells (including pumps) through provision of
equipment, tools, spare parts, and the services of a mechanic (6/7
weeks) (estimated cost to initiate this effort = $55,000).



e Providing containers to transport and/or store the 1imited amounts
of drinking water being provided to camp inhabitants (estimated
cost = $50,000). |

e Providing short-term (60 to 90 days) oversight for water portion of
the relief effort and coordination with other donors (estimated

cost = $50,000).

The report presents the team's recommendations for each of the above-mentioned
items and Appendices G, H, I and J present detailed 1ists and contact persons.

-v-
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* INTRODUCTION

1.i >Cdnsu1tants' Objectives

Two. Water and Sanitation for Health Project (WASH) Senior Consultants were
dispatched to Ethiopia in November 1in response to a 7 November 1984 request
from the AID/Washington/0ffice of Foreign Disaster Assistance (AID/W/OFDA).

On the day of their departure, 15 November 1984, verbal instructions were
given them during an AID/W/OFDA briefing at the U.S. State Department. The
instructions stipulated that their efforts should be directed towards the
development of recommendations for emergency assistance that could be
initiated within the next three months, notf for development programs.
Furthermore, the consultants' recommendations were to be based on the
following assessments:

o MWater -supply needs at refugee camps, primarily to the north of Addis
Ababa, and the deficiencies of present facilities to meet these
needs.

o Local capability ‘in the form of trained people, equipment and
supplies necessary to alleviate the deficiencies of present water
supplies.

® Needs for spare parts, new equipment, and supplies to construct

water supply facilities where the present ones are inadequate and
where local capabilities to effect improvements are deficient.

1.2 Consultants' Activities

When the consultants' arrived in Addis Ababa (Saturday, 17 November 1984) they
were given a letter from Mr. Charles M. Heffernan, Assistant Program Officer
AID/Ethiopia, which included notice of an appointment with Mr. K. Ray of
UNICEF. Mr. Heffernan's letter also listed possible contacts with
representatives of OXFAM, CARE, RRC (Relief and Rehabilitation Commission of
the Ethiopian govermment), and Dr. Anita Mackie, USAID Representative.

Prior to. the meeting with Dr. Mackie (Monday, 19 November 1984), the
consultants had met with personnel at UNICEF, CARE, and RRC and had arranged
for a meeting with the National Water Resources Commission (NWRC). Dr. Mackie
endorsed the course that the consultants were following to meet their
objectives but did suggest they contact Brother Gus at Christian Relief and
Development Coordination (CRDC). Note that Dr. Mackie was i11 and had to leave
the country a few days later. She was replaced by Mr. F. Fischer.

A complete 1isting of persons whom the consultants contacted during their stay
in Ethiopia is included as Appendix A and a daily log of their activities is
found in Appendix B. Separate notes on the consultants' field trips are in
Appendix C. A 1ist of references reviewed precedes the appendices.

-1-



~ Chapter 2 |
OVERVIEW OF THE DROUGHT/FAMINE PROBLEM

2.1 General Information about. Ethiopia

The following presentation of certain basic 1nfb?mat1@ﬁ.abqgt the land and
people of Ethiopia has been included so that - the current ‘emergency ‘situation
can be viewed in proper perspective. o o

2.1.1 Population

According to a U.N. estimate, the population of Ethiopia in 1975 was just
under 25 million. The United Nations also estimated that in 1970-75 the
average annual birth rate was 49.4 per 1,000 and the average annual death rate
25.8 per 1,000, The 1980 population was estimated at 32.2 million (see
Appendix D). The current population is 42 million, according to Voice of
Revolutionary Ethiopia (VRE).

About 80 percent of the people 1live in the central highlands with the
remainder 1iving in the lower peripheral zones. The largest population
concentration in the lower areas is in the north.

2.1.2 Subsistence Agriculture

Although only a small percentage of the land is cultivated, over 80 percent of
the population is supported by agriculture. This agricultural activity is
largely at a subsistence level, defined as agriculture for family use and
local sale rather than for commercial production. Clark University's Country
Profile of Ethiopia maps agricultural activity, showing that the subsistence
agriculture s concentrated in areas of low rainfall. In other words, the
farz;gg areas with the least resources are those most affected by the drought
con ons.

2.1.3 Land Area and Terrain

The area of the country is about 1.25 million sq. km. (0.5 million sq. mi.).
Elevations range from far below sea level in the Danakil Depression to over
4,500 m. on Ras Dejen, the fourth highest mountain in Africa. Except for the
Danakil and some other eastern areas, the country is primarily a rugged upland
with extensive plateaus above 2,000 m. in elevation. The tableland in the
Simien Mountain areas is above 3,000 m. Throughout the country, deep valleys
divide the uplands into comparatively inaccessible areas.

2,1.4 Administrative Units

Ethiopia is divided into 14 administrative regions, 102 awrajas or subrégions
(shown in Figure 1), and more than 580 wordas (districts). ‘

‘ & ??.2{
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2.1.5 Climate

Ethiopia's rainfall 1is seasonal with different climatic zones related to
altitude. The high central and east-central mountain and plateau areas are
characterized by a generally temperate climate with a mean annual rainfall of
from 800 up to more than 1,800 mm. The Tow-1ying northern and eastern parts of
Ethiopia are generally hot and dry with a mean annual rainfall of less than
400 mm. The intervening belt has an intermediate climate. Figure 2 shows the
country's rainfall pattern. The region of poorest subsistence agriculture
coincides with the hot, dry, low-lying zone.

Rainfall, however, varies consicerably from year to year. The annual rainfall
in the higher and wetter areas is relatively reliable, although in the margin
of these areas low rainfall years can result in crop failures. The annual
rainfall in the dry Tow-1ying areas is quite variable with wet years providing
water for good pasture and some grain crops followed by almost totally dry
years. In some localities, this pattern tends to encourage expansion of farmed
areas and animal herds in good years which increases the lgsses in dry
periods.

2.2 Historic Famine Conditions

Famine conditions in Ethiopia result from drought conditions. A one-year
drought can result in a serious food shortage or famine particularly in the
poorest subsistence agricultural areas where reserves of food and other assets
are scarce. In such cases, herds may be depleted and the viability of the area
degraded for some time even 1if the following year's rainfall dis normal.
Droughts of longer periods or which are more widespread can result in local,
regional or national famines.

Clark University studied data on famines occurring in Ethiopia during the 20
year period ending in the late 1970s. Table 1 summarizes the study results.
During this period, even in the two best years, four or five awrajas suffered
famines of local effect; and in the four worst years 52 to 60 percent of the
awrajas were affected by famines of national magnitude. In the other 14 years,
1ocai or regional famines affected the country to an intermediate degree.

2.3 Current Famine Conditions

The implication of the Clark University study is that variations in rainfall
patterns cause at least localized food shortages essentially every year. The
current emergency situation 1in which large numbers of hungry or starving
people are congregated in drought-victim camps and other areas to a degree
never previously experienced results from three factors. One, the drought has
extended over a period of several years and the drought-affected area has been
increasing; two, the national population is larger than ever before and the
ability of marginal farmlands to support the local population is overstressed;
and, three, the provision of relief food supplies at various centralized
depots has encouraged migration and concentration of the affected people. The
main concentration of drought victims and relief action is north of Addis
Ababa. Figure 3 shows relief areas designated by the RRC with priority status.

I
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The RRC currently has designated 24 awrajas as high-priority famine-relief
areas and 46 other awrajas as lower-priority famine-relief areas. An October
1984 "Early Warning System Report" by the RRC (Appendix E) 1ists 57 awrajas
that are or will be affected by food shortages in the near future, *ﬁe
affected population is estimated to be about 7,326,370 of which close to 90
percent need immediate assistance. These figures indicate that this 1is
probably the most serious and widespread famine in Ethiopiz's history.

Some examples of death rates at drought-victim camps show how serious the
situation is. In the Korem Camp, the death rate was about 100 per day in
October; it decreased to about 35 per day in November as a result of the
earlier deaths of the most seriously affected victims and the successes of the
feeding programs. In Harbo Camp, the death rate has been increasing as the
population increases. It has now reached 30 to 35 per day. In Bati Camp the
death rate has been increasing. It reached 112 before noon on 28 November.

It must be emphasized that the current drought conditions show no indication
of lessening, except in a few locales. While some drought-stricken areas have
seen some natural relief and some victims have returned to their lands, other
areas are showing the preliminary signs of shortages of food, water, and
pasture. Given the fact that normal rains, if they come at all in 1985, are
not expected for half a year in same depressed areas, droughts and famines are
likely to spread. In the south, the impact has already been felt, and the
Ethiopian govermment and private voluntary organizations (PVOs) are planning
and implementing relief measures.

2.4 Relief and Resettlement

Obviously the first requirement for relief of the drought victims is to
provide food, water, shelter, and medical care. A second requirement of equal
but less urgent importance is to remove the  affectad people from displaced
person status and return them to self-supporting statis in an enviromment less
subject to disruption by rainfall variations.

The policy of both the government of Ethiopia and some of the PVOs is to
provide supplies and temporary facilities at the camps, while simultaneously
conducting development and resettlement programs to return the victims to
their original home areas or to new areas with facilities to minimize the
impact of future droughts. Other PVOs believe the immediate relief needs are
so great that they are concentrating wholly on this phase at present.




onpter 3
 'WATER AVAILABILITY

3.1 Hydrology

Lakes and perennial streams are a pnaética1 .source of agricultural and
damestic water in much of western and southern Ethiopia. However, 1in the
drought-stricken areas of the country, perennial surface waters are scarce or

non-existent. This is generally true of the immediate vicinity of the refugee
camps.

The common geologic environment at the major refugee camp sites north and
south of Addis Ababa is a thick series of interbedded volcanic flows and
volcanic ash beds of the Tertiary and Upper Cretaceous age. These are shown on
the geologic map, Figure 4. These volcanic beds usually overlie older
sandstones and Timestones at considerable depth. Water is frequently found in
permeable zones at the bases of the flows in fracture zones and in ancient
soil horizons buried by the volcanic rocks. Recharge of groundwater is from
rainfall on the highlands percolating downward through fractures in the rocks
to the water tables. Successful wells range from 50 to 250 m. deep and yield 2
Tps (liters per second) (30 gallons per minute--gpm) or more. Static water
levels in the wells are highly variable and can be close enough to the surface
for suction pumps to operate or so deep as to require deep-well pumps (more
than 100 m. below ground in many areas). In this environment, medium sqzed
air-percussion rotary (down-the-hole air hammer) drilling rigs are most
suitable and will drill fastest.

Springs sometimes are an alternative water source. They tap the same volcanic
and intra-volcanic aquifers. Since Ethiopia is a country with considerable
topographic relief, springs occur where an aquifer crops out on a hillside.
The discharge of groundwatzr normally concenirates in a gulley where it can be
collected and piped to a point of use or storage. Springs of at least 3.5 1ps
(55 gpm) flow near some refugee camps and are developed or being developed for
supplemental water supply purposes,

The sandstones and 1imestones underlying the volcanic rocks may be potentially
productive aquifers, but they frequently are very deep. Although these deep
beds may be valuable in the future for a water supply for agricultural and
municipal development, they generally are beyond the practical depth
capability of the available drilling rigs in the critical areas. As long as
sufficient water is available at lesser depths, production from potentially
deep groundwater does not appear to be practical.

3.2 Well Drilling

UNICEF reports completing 330 wells in eight years of operation, mostly in
volcanic areas. Two Failing Model 1500 air-percussion rigs were use4 under the
supervision of an expatriate Yugoslavian drilling superintendeni, Mr. Vlado
Zakula. He reported very 1little difficulty in drilling or with Failing
machines.

Previcus Page Blank
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Norwegian Church Aid (NC) reports drilling 50 wells in three and a half years
with one drilling rig, mostly in areas of volcanic rocks between the Ungata
River and Bale Mountain Park. A11 wells were productive, ranging from 15 1ps
(235 gpm) to 0.25 1ps (4 gpm) capacity, but 20 have not yet been equipped with
pumps .

However, not all drilling in the volcanic areas is easy or successful,
Completing some wells was difficult because they were being drilled in zones
where sand and other materials cave in frequently during drilling. The most
serious drilling problems followed a move to the Sidamo District, some 200 km.
south of Dila. This move was in response to a need for water supplies for the
emergency drought relief of the local population. For the last five months, NC
crews have attempted unsuccessfully to complete two wells in this water-short
area on an emergency basis. They are drilling in soft sandstone and 1imestone
beds that cave in on the borehole.

NC workers use an Ingersoll-Rand Model TH-60 air-percussion drilling rig. It
is believed that their drilling problems arise from utilizing a drilling
technique that is intended for the ‘commonly enccuntered hard volcanic rocks.
Instead they should switch to other techniques and equipment when different
materials are encountered. Another problem has been the very slow delivery of
spare parts from Ingersoll-Rand. For its part, the Ethiopian govermment  has
been very cooperative in arranging import permits and no delay is attributed
to import formalities.

Another problem that has been encountered by the NC, the Ethiopian Water Works
Construction Authority (EWWCA), and other drilling groups has been to locate
specific well sites where the aquifer contains enough water bearing thickness
to be productive. The NC cooperated with EWWCA in a program to introduce
geophysical exploration and remote sensing to locate productive drilling
sites. A training program for EWNCA personnel was carried out in late 1983 and
early 1984, EWWCA finds electrical resistivity methods of exploration
generally useful, but they are not always practical in the volcanic areas.

Apparently 1ittle or nothing has been done in the wey of studies to identify
groundwater flow and potential recharge. It is possible that large groundwater
withdrawals, combined with drought, might dewater parts of the aquifers with
resultant well failures and local loss of groundwater supplies. However the
water withdrawals for domestic use in the camp areas, even if considerably
expanded, are not great and should not exceed the capacity of the groundwater
system to sustain them for at least the period of the emergency. Weli
production may decrease with continued pumping, and additional wells may be
required to maintain necessary supply rates.



* Chapter 4

.. EXISTING WATER SUPPLY
DEVELOPHENT EQUIPMENT AND ST

4.1 General Organization

A1l relief activities are the responsibility of the Relief and Rehabilitation
Commission (RRC). Water Supply for the RRC is administered by its Engineering
and Technical Service Department to which a small Water Supply Section is
attached. Some of the personnel of this section are knowledgeable well
drillers with pump installation/servicing experience, hut they have not been
provided with equipment to work with.

To date all water supply construction at drought-victim camps has been
provided, upon request from the PRC, by construction crews from the National
Water Resources Commission (NWRC). The table of crjanization for the NWRC is
presented in Figure 5. As the figure shows, the Ethiopian Water Works
Construction Authority (EWNCA), which performs all well drilling and water
supply construction work, operates under NWRC supervision. Not shown in the
figure is the separation of activities into territorial regions. Eight NWRC
regional offices (Dire Dawa, Awassa, Jimma, Bahr Bar, Asmara, McKale,
Kolbolcha, and Addis Ababa) are responsible for day-to-day operations.
Construction activity in all regions, except the north (Tigrai and Eritrea)
and Wello, consists of development activities funded largely by outside
donors. Canadian Economic Development Assistance (CEDA) and UNICEF provide
major funding in the south and the European Economic Community (EEC) funds
programs in the west.

4.2 Well Drilling Equipment
4,2.1 General

Almost all of the well drilling in the country is performed by the EWWCA. Rigs
provided by PVOs, UNICEF, and donor countries, even when operated by an
expatriate driller with outside funding, are now under the EWWRC's overall
direction. Exceptions to this are the following:

0 A.private drilling company (Berhane-Seul) operating two or three
rigs.

® A Sudan Interior Mission (SIM)-owned (U.S. made) small Deeprock rig.
o Another small rig operated by Mekane Yesus ;

o Two Japanese percussion rigs and two Japanese rotary rigs operated
by the Well Drilling Agency, a govermment agency that undertakes
private work.

° Eh:i§ small rigs operated by ARDU (Agricultural Rural Development

n L ]
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4.2.2 Drilling Rigs Maintained by the EWNCA

The'EUNCA curfénf]y operates and maintains 38 drilling rigs of 23 differént
models (see Table 2). Of these, 19 are less than 10 years old, 4 are 10 to 19

y$grs old, 4 are 19 to 30 years old, and the remainder are more than 30 years
old.

Seventeen of the rigs are rotary drilling rigs, most fitted for down-the-hole
hammer drilling with air. Those rigs that are operating generally are well
suited to drilling in hard rock. They can drill an average of one well a month
or more. Problems are encountered with these rigs when drilling in material
that caves in. It is believed that most of these problems could be solved with
altered drilling techniques.

The remaining 21 rigs are percussion drilling rigs, many of them very old.
They can complete an average of about two to four wells per year, depending on
how deep the hole is and how hard the material being drilled 1is. The
percussion rigs are best suited to drilling relatively shallow holes in soft
material; however, they are often used in hard rock because the rotary
drilling rigs in the division are all in use elsewhere. Drilling in hard
material with these percussion rigs is very slow. One such rig observed in the
field drilling in basalt-flow rock was making only 1.5 feet per day; at this

rate, it would take over a year to complete the well to the anticipated depth
of 350 feet.

0f the 38 rigs, one percussion rig is suitable for well maintenance only; 7
percussion rigs are unserviceable, requiring major repairs that are unlikely
to be completed in the near future; 3 rotary rigs and 1 percussion rig are in
the shops in need of major repairs; and about 10 drilling rigs are in need of
minor repairs. Thirteen rotary rigs and 13 percussion rigs currently* are
available for field duty, although a few of these require major repairs.

4.2.3 EWWCA Staff and Administration

EWWCA drilling and well-water supply operations are organized into six major
regional offices. Each region is assigned equipment which operates internally.
Most drilling activity in all regions, except in the northern emergency relief
areas, is largely developmental in nature. The wells are constructed where
there is a definite shortage (often of emergency proportions) of good water,
but they are intended mainly for the resident population and not for refugees
from distant drought areas.

FTwenty-six total were reported to be. operafiaﬁaﬁ iin Sgptéﬁﬁéi,' as of
October-November only 24 were operational. -~ R
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Description .
Rotamec 1300 Rotary/ DOTH.

Rotamec 1300 Rotary/OTH
Porta Drill Rotary/DTH

Porta Dril1 Rotary/DTH
Failing CF 15 Retary/DTH
Failing CF 15 Rotar y/NTH
Failing CF 15 Rotary/DTH
Failing 1500 Rotary

Failing 1500 Rotary
Gardner Denver Rotary
N.C.A. (Norwegian Rotary)
Halco V865 Rotary/DTH
Halco V865 Rotary/DTH
Halco V865 Rotary/NTH
Halco V865 Rotary/DTH
Halco 666 Rotary/DTH
Bucyres-Erie 2400 Rotary/DTH
Bucyres-Erfe 60L cable tool
Bucyres-Erie 60L cable tool
Bucyres-Erie 28L cable tool
Bucyres-Erie 28L cable tool
Bucyres-Erie 15L
Bucyres-Erje 22

_ Table 2
SUMMARY OF WELL DRILLING RIGS

. -..:Years of Service
©° " ;{less than) 10

20

30

Maticipated
43 Welis/Year

nemar’iks end Condition

- 5
. 0
- 8

107
12
12
12
.12
1z

W oW oW Www

Fair icond ition reported

i:
I

Poor - not operational

fov't. reports condition _g_i:'t«:Jd.;bilu
drillar says overhaul overque,

Same a4s 3 above

Good - a 1982/83 rig

|

t UNICEF

Reported Fair but is not op%era‘tional

Reported Fair - needs major'f ovia;haul

Reporied Fair but cannﬂml'l-zedj fof other .

rig - wilT not work again
Reported Fair

Reported Poor - not operational
Good but lacks support
Sood - a 1982 rig .
Good - a 1982 rig

Good - a 1982 rig

Good - a 1982 rig

New - arrival ant‘lc‘lpate&}jﬁi@aﬁ

Good - a 1982 rig

Fair - needs minor repairs = .

Fair - needs minor repairs
Fair - needs minor repairs
Fair - needs minor repairs

Poor - not used for drilling -

-Fair - needs minor repairs

W ON e I .

100

e
et
18

16
17
18
19
20
21
22
23



No.

Summary: The WRC has 38 drill rigs. As of Oct/Nov B84 some 24 ri
th2 “operational® rigs were over 30 years of age.
3 assigned to Wello) out of service and the new
indicated by question marks are achieved. Some 3
longer capable of operation during the year.

Type

23

Table 2, continued

SUMMARY OF WELL NRILLIME RIGS (Cont'd.)

Remarks and Condition -

E Years of Service Anticipated
Description (less than) 10 20 30 40 Hells/Year
Bucyres-Erie 22 x 2
Hercules cable tool x 0
Speed Star 71 cable tool x 0
Speed Star 71 cable tool I ¥ 0
Speed Star 81 cable tool 2. ? 0
Ross 2000 cable tool 0
Ross 20C0S cable tool 0
Ross 2000S cable tool 0

Ross 2000S cable tool

Ross 2000S cable tool » . ’ e 22
Auto Mechanic Milano cable tool _:-f/f? “ S Coax . 3
Sakyo SM T esbletsol . oy g4
Well master 1250 cable tool v B _"‘x\ AT T e e
Walker-Neer 32 cahle tool xk | 7 4
Halker-*2er 32 cable tool - X 4

NORCHURCHAID that is drilling for southern refugee shelters.

Fair - needs minor repairs

Poor - not aperational

Poor - not cperational

Poor - not operational o
Questionable - needs major repairs’ »
Questionable - needs majur repairg,jf S

Poor - scrap

Poor - scrap .
Poor - operated in 1984 but not now
Poor - condition questionable l ‘
Fair - but now may not be operﬁfidﬂé‘l-i -
Fair - needs minor repairs

Good

Fair - inspection indicates good for age

Fair - inspection indicates good for age

gs were operational with approximately 3 assigned to each of the 8 regional offices. Some 7 of
Some 175 wells were scheduled for the Ethiopian year of 198
British Halco unlikely to make more than 9
cable tool crews have been assigned other dut{
Not listed is a Ingersol-Rand rig furnished

4/85 (Oct-Oct). With rig No. 6 (one of
the schedule 1s optimistically 160, if the numbers
es along with same 3 rotary crews whose rigs were no
along with a MNorwegian driller through Norwegian



EWWCA equipment is comitted to existing programs within each region. For this
reason, and because of shortages of pumps, generators, and other equipment, it
is often difficult or impossible for the EWWCA to respond to emergency needs
resulting from a failure of a well or pump or from a sudden influx of drought
victims to a feeding or shelter area which has an inadequate water supply. For
example, the records of the Save the Children Federation (SCF)/RRC shelter and
food distribution center at Eshero, Sidamo, indicated that they had been
feeding more than 30,000 persons per month up through September. Much less
food has been distributed in the last two months because some crops were
harvested, but large scale feeding is expected to begin again since iocal food
reserves are again nearly exhausted. There is a deep well and watering point
at the site, hut it has been inoperable for a long time because of failure of
the generator that powers the pump. For a time after the well failure,
untreated water from rain-fed ponds was used as a water source. These ponds
have dried up, and now untreated water from a small stream five kilometers
away is the only water source for the community.

The operating staff of the EWWCA, ohserved at the drilling sites in Shewa,
appeared to be competent and efficient. The equipment appeared-to be in good
condition, the drilling sites were neat and well kept, and the drillers were
knowledgeahle.

4.3 EWWCA Pumps and Pump-Setting/Maintenance Equipment

Powered pumps in common use by the EWWCA are Mono pumps (helical rotor pumps),
with diesel engine drive, or multi-stage electric submersible pumps powered by
a diesel-driven generator. Most pumps range from 1.5 to 3 lps capacity,
although a few wells are of larger productive capacity. The EWWCA does not
have sufficient pumps to equip or to repair all the wells that have been
drilled or that are being drilled now.

In most regicns, drilling rigs are used to install and remove pumps from
wells. Drilling rigs are also used to rehabilitate wells when their production
has decreased to an unacceptable level. However, drilling rigs often are not
available for these purposes on a timely basis because of drilling
commitments.

EWNCA's Central Region does have one excellent pump-setting and work-over rig
mounted on a truck. This rig is equipped with a submersible pump for testing
wells, an electric generator to power pumps, and an electric welding outfit.
This appears to be an ideal unit for servicing pumps and wells,

Truck-mounted c-anes are also used for installing and removing pumps in some
regions. Wello is reported to have one such crane.* Four regions have no
cranes. Tripods are also used for pump installation and servicing, mainly for
shallow-set pumps.

* Th1s may not be correct as the Wello WWCA regional manager said he had no
mechanical equipment for such purpose.



Pumps, generators, diesel engines, parts, repair equipment, and pump setting
and well maintenance equipment all are in short supply. Lack of this material
and equipment contributes in large part to the emergency water shortages in
refugee camp areas and other drought affected areas. Adding to this problem is
the difficulty of transferring material and equipment that may be available in
one region to another reqion where an emergency need exists. '

Apparently, necessary improvements to refugee camp water supplies could not be

made until supplies and materials were flown in by the Royal Air Froce in
November 1984,

4.4 Spare Parts and Repair Facilities

The EWWCA's Central Region repair yard in Addis Ababa was visited by the
consultants on 28 November. Although several drilling rigs were in the yard
for repairs, no work was being done on them, no parts were available, repair
facilities were insufficient, and there was no effective staff and supervision
for repair work. Lack of detailed knowledge and experience in the specialized
repair of 23 models and makes of drilling equipment may also be a problem,
This was in contrast to the drilling rigs observed in the field which were
well maintained.

Even if needed spare parts and repair facilities were provided, it would take
a long time to repair the broken down equipment, and the repaired equipment
probably would not be dedicated to emergency relief activities unless there
was a repair unit assigned to the Wello administrative district.

4.5 Additional Comments by Mr. Bob Lemay, Consultant

Telephone conversations were held with Mr. Bob Lemay (telephone no.
919-781-4381) on 8 and 10 December. Mr. Lemay is a retired military officer
who was employed by a Washington area consulting firm (Public Administration
Services) in connection with a management program for the Ethiopian Vater
Resources Comnission during 1983/84 under Swedish governmeni funding.

His general commenls were that the NWRC's administration system had
organizational problems. He had put forth a variety of recommendations for
improvements. However, the managerial program he had worked on was now ended,
and he was unsure how many of the needed improvements would be implemented. He
pointed out that NWRC had no system of personnel control and trained people
disappeared into programs other than those fur which they had been trained.



His comments about the NWRC's prob]ens at the time of his consultancy are
listed below:

o The NWRC kept no records of what pump was in what well or of what
materials were in different district stores.

o It was difficult or impossible to divert materials from one project
to another. Donors were associated with certain geographical
districts, and a donor's grant of materials and supplies for that
district (or project) were considered untouchable except for the
original purpose given. He cited one instance where 25 to 30 new
Mono pump sets were in stores at Dire Dawa while approximately 40
percent of all wells were out of production due to lack of pumps or
broken-down pumps.

e He noted that the main problem was that there was no organized
system of well and well pump maintenance or for equipping new wells
with pumps.

o He did confirm that there was a problem of lack of spare parts for
U.S.-made drilling rigs that were assigned to the Wello District.

o He noted that the EEC provided four Halco drill rigs in 1982: two
each to the Jimma and Bahr Bar regional offices. However, instead
of leaving the spare parts in a central store the NWRC divided them
between the two offices. Consequently it was practically impossible
to get one district to release a needed part to the other.

o Drill rigs could be more productive if additional drilling crews
were trained and rigs worked two shifts instead of one. Actual
drilling productivity from present drilling crews amounted to only
five hours a day productive work.

o UNICEF provided complete shop power tools (still crated) for a
vehicle maintenance shop at the Wello regional office at Kolbacha.
However, no hand tools were provided; nor was there a trained
mechanic to provide any vehicle maintenance. The Wello office
lacked equipment to service wells and pumps (including hand tools).
This confirmed the WASH ronsultants' findings about what is needed
to service existing and needed water supplies at the drought-victim
camps located primarily in this district.

o Empty cooking oil containers are used for water storage in the
camps. U.S. cooking oil 1is sent to Ethiopia in one-gallon sealed
metal containers. European cooking oil is sent in plastic containers
with screw tops. The European containers are more usable as water
storage containers.
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o Ethiopia needs to-give more attention to spare parts supply, recdfd

keeping, and cest accounting 1in its supply ‘and sanitation
operations.

o The two biggest water supply donors in Ethiopia are the Canadians
(in the southern region) and the Swedes (in two other regions).

Mr. Lemay also commented that an expatriate is needed for a six-month period
to push the NWRC into implementing needed reforms and to ensure that needed
improvements to camp water supplies are effected. The WASH consultants
generally agree with the need for such assistance. It should be noted,
however, that OXFAM has two men working to improve camp water supplies and
will add more during December 1984, Therefore, any manpower needs should be
coordinated with OXFAM. Also, contact should be made with UNICEF which is
considering additional help in this connection.



STATUS' OF WATER SUPPLIES AT DROUGHT-VICTIM CAMPS

5.1 Number of People in the Camps

According to an RRC report releasad in October entitled "The Drought Situation
-in ‘Ethiopia and Assistance Requirements 1984/85," some 4.3 million drought-
affected people were provided with some form of emergency food aid,
principally through distribution centers without major camp facilities for
displaced persons. The Wello region had the greatest problems and relatively
large camps were established there. Nearly 1.5 million people are reported to
have received assistance in Wello in 1983/84. This was up from nearly 1.0
million the previous year, but 1984/85 is anticipated to bring an addifional
increase of need by some 0.3 million people (or a total of 1.8 million). At
the same time that the drought situation report was prepared, an RRC Early
Warning System Report included tere as Appendix E, forecast that the number of
persons in immediate need in Wello was over 2.5 million. This discrepancy
between 1.8 and 2.5 million persons illustrates the difficulty of determining
and projecting the number of people that will be staying in camps and their
specific water requirements. In any case, it is obvious that a large
additional population will require adequate water supplies.

A number of factors affect water supply needs at the camps. Opening an
additional camp may relieve the facilities at old camps unless the influx of
new refugees is too great. Also removal of persons from some camps for
resettlement in the western regions of the country may relieve camp conditions
in Wello and Tigrai, but new water supplies will be required in the west. A
number of PVOs and the RRC have maintained feeding centers to the south of
Addis Ababa since 1983. These centers have largely been for the purpose of
distributing food to drought victims, most of whom have now returned to their
homes. Both the government and PVOs note that the situation is now growing
critical again and that more people thar ever before are being affected. They
expect that refugee camps, similar to those in Wello, will be seen in this
area within the next few months.

A typical feeding station is in the Welayita awraja of the Sidamo Region, and
will probably become a large refugee camp, such as those described in’ the
following sections. Similar data for existing camps in Wello are.’ .also
presented. : S I

5.2 Transportation Network

- The main roads in Ethiopia range from good paved highways to unsurfaced roads

. in poor condition. However, the roads in the main network are all serviceable

- for truck traffic, except in areas where insurgent groups may block them.
Since the major refuge.: camps are on main roads, supplies of water, equipment
related to water service, and other necessary supplies can normally be moved
by road at least to the vicinity of the camps. Some major camps in Tigrai,
where road access is-blocked, and many emergency feeding stations located off
the main road network are maintained by air transport.
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5.3 Communications

Phone service between Addis Ababa and the United States is excellent, but
local telephone communication is difficult. The telephone systen appears to be
overloaded and even within Addis it often take a long time to make a local
call. Telephone service to the refugee camp areas is very norr, and frequently
it is impossible to communicate by telephone. Staff membess of several PVOs
told the consultants that a radio network between Addis Ababa and the refugee
camp are2s would facilitate relief supplies and other measures greatly. The
RRC has an existing radio network but the stations are located only in RRC
offices.

5.4 Data on Individual Refugee Camps

Data sheets for individual refugee camps, including the major problem camps
(those with more than 10,000 inhabitants) in the Wello Region, are presented
in Appendix F. Figure 6 shows the location of the camps.

5.5 General Water Supply and Sanitation Situation in Wello

According to Mr. Tadesse Bamenew, Regional Manager, NWRC District Office for
Wello, only one town or camp in Wello has an adequate water supply. This is
Wogesa, where a feeding station is located. Wogesa's water comes from a large
spring (20 1ps) providing a gravity-flow supply. A1l other towns were short of
adequate water supplies even before the drought-victim camps were formed. With
the influx of displaced persons, the water shortages iiave reached desperate
proportions.

At the Bati camp, water is in such short supply that people want to use river
water--even though it is contaminated. Fifty-three external sanitation guards
are employed to keep people away from it. Thirty-five internal sanitation
guards are employed to ensure that all camp people use the latrines provided
at the camp. Fortunately, sanitary latrine facilities are not a major problem.
Also, 32 grave diggers are employed to bury the dead; the death rate reached
112 before noon on 29 November. A large part of the suffering and death must
be attributed to inadequate water and the ditficulty of obtaining even that.

Another very serious problem is the lack of redundancy in the water systems in
camps and towns. Failure of a pump or a well or any other critical part of a
system can drastically reduce the already inadequate supply or even completely
terminate it. In such a case, the camp would have to be evacuated (partly or
wholly) or water would have to be brought in from some other source by tank
trucks. Additional wells and pumpsets must be provided to ensure a standby
supply. Since the NWRC gives priority to sites that still need a safe basic
supply, standby supplies will have to be provided by others.

5.6 On-going Efforts to Improve Camp Water Supplies

While a number of PVOs and other donors are engaged in water development
projects in various regions of the country, their resources have not been
diverted to improving water supplies at the larger displaced persons camps,
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all of which are in the Wello District. Apparently the Ethiopian govermment,
which supplies the labor and sets policy for those development programs, has a
fear of creating a displacement of the population in tae areas where these
programs are now ongoing if such a diversion were to be made. For many years
UNICEF has been a major supplier of equipment, aavisors and funding for water
supply purposes. While UNICEF has actually drilled some wells at the Wello
camps, to date they have not developed any specific plans for further
assistance 1in constructing or improving camp water supplies. UNICEF was
initiating an assessment tour of the camps on the day prior to the WASH
consultants' departure from Ethiopia.

Starting in November 1984, OXFAM, through an RAF airlift, began bringing in
portable reservoirs, piping, spring-loaded taps (faucets) and other basic
water system components. With the on-site assistance of one OXFAM engineer and
NWRC Tlabor, water system improvements were initiated at some camps in
Nov ember.

Another RAF flight, to bring in the balance of the materials which OXFAM terms
first phase needs, is scheduled for 6 December 1984. It is anticipated that
water system improvements, not necessarily fully adequate, will have been
instituted at all major camps of the Wello Region by sometime in January by
NWRC workers with the assistance of the original OXFAM engineer and a second
man who joined him the last week of November. While the initial assessment of
need focused on the major camps in the Wello Region, supplies and assistance
are being utilized to provide facilities at new Wello Region camps including a
World Vision sponsored camp at Lalibela scheduled to open the first week in
December and another World Vision camp to be opened later in December. Also,
some supplies have been transferred to Makalle in the Tigrai Region where one
of five shelter water systems is under construction and a well drilling rig
has been moved in to supply a second shelter. These five shelters currently
accomodate 8,000 to 10,000 people who, at present, are left to their own
initiative to obtain water from a totally insufficient number of municipal
public street taps.

Future OXFAM assistance is currently scheduled to provide pumps, engine pump
drives and spare parts as follows:

e Pump and engine spare parts amounting to some $25,000 and ten new
pump and engine sets for a 16 December shipment.

e Twenty helical rotor (Mono) handpumps.

OXFAM estimates that there are nearly 250 wells in the Wello Region, of which
50 or 60 are not equipped with pumps and of those with pumps some 40 percent
are inoperative.

OXFAM is also considering the purchase of a well drilling rig and has been
in contact with the George E. Failing Company. The Failing equipment is
considered io be most appropriate for Ethiopian use in the current area of
greatest need (major camps). A new rig is now available for purchase in
Belgium but OXFAM doubts if it can go through with this purchase unless an
added source of funding is found. OXFAM is supplying some four or five
Land Rovers to transport its people and NWRC work crews. It is so unlikely
that the drilling rig will be purchased that OXFAM has given no consideration
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to the need for accompanying service equipment and to. the types of drilling
tools that would be necessary. '

At present OXFAM is sending a mechanical engineer/mechanic to Wello the first
week in December. His first activity will be to assess the tools and equipment
needed for vehicle maintenance. Present plans call for him to actually set up
a repair and maintenance facility (which the WASH consultants found to be
essentially non-existent) and to provide training in vehicle repair and
maintenance. In January, an OXFAM water supply engineer and a hydrologist are
expected to join the two people engaged in improving camp water supplies.

0XFAM personnel in Ethiopia did not know exactly what assistance was planned
and were reluctant to speculate. The foregoing information was obtained from
discussions with Mr. Jim Howard and others, now in Oxford, after the WASH
consultants had left Ethiopia. Essentially OXFAM's assessment of needs matches
that of the WASH consultants. Both see first priority to be the provision of
storage tanks, distribution piping and enough tap outlets to give thousands of
people access to water. Also, new pumps are needed because the present pumping
equipment, where available and working, is unreliable. Both OXFAM and the WASH
consultants recognize that water supplies are largely dependent upon one
source and that digging new wells offers the only assurance that a borderline
subsistence allcwance could be increased and that a mechanical failure would
not return the population to a condition of desperation. New wells mean new
rigs or the rebuilding of existing ones. The most desirable course of action
is to obtain one new rig and to rebuild two existing rigs since diversion of
equipment now in country is felt to create more problems than it would solve
(see Appendix H for repair parts 1ist). In actuality, one drilling rig was
sent to the Wello Region in November to drill a well at the Harbo camp when
one of the three rigs assigned to the Wello Region reached a condition where
it was no longer operational. Although OXFAM recognized the need for
additional well drilling capability, it did not have the resources to provide
spare parts for the two Failing (8-year o0ld) drilling rigs, or to supply a
mechanic to affect the repair/overhaul and train NWRC people in this activity.
0XFAM's engineer/mechanic is reported to be an expert on vehicle repair but
unfamiliar with drilling rigs. As stated previously, there is only a 50-50
chance that OXFAM will be able to purchase a new rig.

OXFAM did not recognize that the equipment for pump removel and replacement in
the Wello Region coitsisted of a tripod and an old unreliable set of chain
falls that had already broken once and dropped a pump into a well, where it
stil1 remains. A specialty truck for removal and replacement of pumps is badly
needed. This truck should also be fitted for well cleaning and testing so that
a regular drilling rig would not need to be diverted for this purpose. (See
Section 6.3 for additional equipment to be supplied by OXFAM).

5.7 Effect of Resettlement

During the month of November some 125,000 people were moved from Wello to
resettlement areas in the western part of the country. The same number were
moved from Tigrai for a total of 250,000. Subsequent plans are to resettle an
additional 625,000 from Wello and 375,000 from Tigrai before the end of
February 1985. Since problems have arisen with some of the initial resettle-
ment, PY0s have been requested to provide tents for temporary shelter areas in
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the west. In most areas temporary shelters for the resettled refugees are
provided until they can move onto the land assigned to them. A standard
settlement will include 500 families and 1,000 hectares. As of November, both
the RRC and NWRC were still working on plans for most of inese resettlement
areas. Even if refugees are moved as planned, PV0s do not anticipate much
relief, as the stream of refugees into the camps appears to increase daily. If
resettliement is slower than present plans propose, the food and water problem
in the Wello Regic will probably increase. Also, regardless of the rate of
the resettlement, it cannot be achieved without creaiing some problems in the
west. An informal discussion in the Addis airport was held with an Ethiopian
hydrologist who had surveyed and made a report on several resettlement areas
to the west of Gondar. His assessment was that in this area all resettlements
would have water supplies from shallow hand-dug wells, springs, or river
diversions. In fact, his understanding was that the selection of most
resettlement areas was to locate them in areas where drilled wells were not
required.

In any event, the need remains to maintain present water supplies at the Wello
camps and to complete the improvements now underway.



;{ﬁQhapter 6.
* CONCLUSTONS

6.1 Introduction

The purpose of the consultancy was to make recommendations for emergency
relief only. Given that 1imitation, the only area that can clearly qualify for
assistance in the field of water supply is the group of emergency relief camps
to the north of Addis Ababa in Wello and Tigrai. In the vicinity of these
camps the normal resident population has been increased manyfold by a huge
influx of hungry (or starving), malnourished, and i11 persons fleeing from
their homelands that can no longer feed them. The original water supplies of
the towns, where camp areas are located, were generally inadequate even before
the camps' demands were added. Supplemental water supplies have been provided
by UNICEF and the Ethiopian government in a few places, and PV0s (mainly
OXFAM) have assisted with distribution of pipes and faucets. However, the
supply of good quality potable water is still inadequate at practically every
camp. This shortage dinduces poor sanitary conditions, taxes the endurance of
the weak and sick, and causes actual thirst and dehydration. The result is
increased illness and death rates and slow recovery for the survivors.

The camp populations vary and the individual camp water demands vary
correspondingly. A minimum survival water supply should be at least two
gallons per day per person deliverable within a 12-hour daytime period and
preferably within a 6-hour period. For each 10,000 refugees, 20,000 gallons of
potable water should be delivered through 40 to 60 taps to avoid waits of many
hours. A truly adequate supply to provide water for hygiene and some
convenience would be several times as great. Most camps provide access to only
a gallon per day per person. No standby facilities are available in case of
well or pump failure. To provide a safety factor and to provide adequate
water, about 12 wells should be constructed as soon as possible in Wello. One
well each should be drilled in Mersa, Mile and Kobo; one or two wells in
" Alemata; two wells each in Bati, Harbo and Korem; and additional wells will be
needed at new camps to be opened by World Vision and others.

In other parts of the country, water supply is critical. Safe potable water
must be provided for resident populations who are now using unsafe, inade-
quate, and often distant sources and for resettlemert areas intended to
relieve the emergency conditions at the existing refugee camps. If future
famine emergencies are to be prevented or alleviated, development projects
have to be carried out. éNote: The discussion in Chapter 5 dindicates that
there are few or no drilled wells planned for the resettlement areas and most
drill rigs are engaged in providing water for persons who might otherwise
abandon their homes for food and water to be found at the camps.) Another need
is to establish adequate water supplies for shelter and feeding camps in the
south and elsewhere where the drought refugee population currently is low but
will almost certainly hecome very large in the near future. Although all of
these needs are related to water shortage emergencies, they are not din the
same category as the current shortage of water needed for survival encountered
in the camps.



The EWWCA of the NWRC is the only govermment agency currently drilling wells,
It has 15 inoperable and about 24 operating drilling rigs in fairly good
condition. A1l of this equipment currently is being used on resettlement and
development work to provide new or improved water supplies. Even though two of
the operating rigs are assigned to the Wello Region, these rigs are drilling
to improve town supplies and not for relief camp supplies. Although the
development work is of major long-term importance, it does nothing to relieve
the desperate situation in the drought-victim camps. The promise to provide
the parts and equipment to repair same of the inoperable drilling rigs would
allow the Ethiopian government, if it so desired, to transfer some of the 24
operating rigs to the drought-victim camps. Work could then be started
immediately to increase water supply while parts were delivered and repairs
made to unserviceable equipment. If well construction assistance is to be
providec to Ethiopia for emergency use, it should be provided through the
RRC for direct use in the major drought-victim camps in Wello and Tigrai.

6.2 Equipment Requested by the Ethiopian Government

Through the RRC the Ethiopian govermment has requested emergency aid in the
form of tank trucks, storage tanks, pumps and related equipment.* For Wello,
where the major camps are, the following equipment has been requested
specifically to meet short-term emergency needs:

e Ten tank trucks of 10,000 1. capacity
o Two storage tanks ot 8,000 1. capacity
o Three water pumps

In addition, the EWWCA has requested much more equipment including drilling
rigs, work-over rigs, basic hydrogeoiogic and surveying equipment, trucks, and
various spare parts (see Appendix I). Most of the work for which this
equipment 1is intended would be classified as development, however, not
emergency relief,

In general, the consultants believe that the type of equipment (but not
necessarily the quantities) requested by the EWWCA in Appendix I is suitable
and necessary for emergency relief measures in the drought-victim camp areas.
The consultants have added handwritten notations to Appendix I of their
recommendations of quantities appropriate for the Wello Regional 0ffice to
effectively improve camp water supplies. Additional recommendations are:

® One truck-mounted pump-setting and workover rig for installing and
rehabilitating wells.

e Drilling equipment or services necessary to complete 12 or more
water wells in the next six months.

o Ten water storage tanks with associated water supply and distribu~
tion piping and fittings. These are needed to improve or provide
reliable water supplies to a sufficient number of taps to relieve
the desperate camp shortages.

e Twenty pumps and drivers. These are needed for existing wells
without pumps, as replacements for camp pumpsets that fail, and for
new wells for camp supply.

* Ethiopian Relief Rehabilitation Commission Document, October, 1984,
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Some additiohal equipment, material and services are also believed to be
necessary. The needs are as tabulated below: B

o One truck-mounted pump setting and workover rig for installing and
rehabilitating wells (see Appendix G). :

o Drilling equipment or services necessary to complete 12 or more
water wells in the next six months. ,

o Six sets of pipe fitting hand tools to maintain existing camp water
distribution systems. ’ o

o Plastic 5-gallon water containers and buckets or basins for the use
of camp residents. These are needed for water carrying and washing.

6.3 Equipment to be Supplied by Other Donors

On 29 November, Mr. Ephram Guade, Head of Water Supply for the RRC, reported

that the government of Japan was going to provide three water-tank trucks for
emergency relief,

On 30 November, Mr. Dick Copeland at OXFAM Headquarters in Oxford, U.K.,
outlined the OXFAM program for emergency relief in a series of telephone
calls. Mr. Copeland stated that OXFAM is providing large gquantities of water-
supply equipment for the drought-victim camps in Ethiopia north of Addis
Ababa. He read the following items from their 1ists:

Fifty to 100 water storage tanks

Pumps (Mono) and diesel drivers--L100,000 worth
Engine spare parts--L15,000 worth

Forty handpumps--L20,000 worth

Three-in. PVC pipe, 10,600 m.

Additional pipe of other sizes

Sets of hand-boring tools--L15,000 worth

Water survey equipment--L25,000 worth

Survey sets--L4,000 worth

Tripods--L4,000 worth

Well linings--L4,000 worth

Five Land Rovers

Twelve water distribution frames

Two storage packs for 5,000 persons each

Two distribution packs with 2 km. of pipes
Local labor, 2,700 man-days

Water team with four expatriate staff--L63,000 worth
One Baily Bridge

Mr. Copeland further reported that he has been talking to a group of Arabs who
might provide a Failing 1500 drilling rig, but he believes that prospects are
poor. Mr. Copeland said that he thought two drilling rigs would be far better.

6.4 The Need

From the foregoing it can be seen that there is a clear and desperate need to
_ improve Ethiopia's capability to drill and equip additional wells at the
existing and future relief camps as well as to repair existing wells and well
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pumps in and near relief camps. In addition, it 1is clear that the camp
residents need the ability to move water from the well head to their shelters
and to store limited amounts during the day. Approximately 12 wells, well
pumping units, and equipment to remove and set pumps are needed beyond the
materials and assistance that OXFAM has currently provided. Coordination with
OXFAM to ascertain what, if any, provision they will make in the form of
providing additional piping, reservoirs and taps over and above what they have
presently brought into the country is essential.



Chapter 7
RECOMMENDATIONS

7.1 Restatement of Needs

As has been stated, there is a clear and desperate need to improve Ethiopia‘s
capahility to drill and equip additional wells at the existing and future
relief camps. A need also exists to repair existing wells and well pumps in
and near relief camps. In addition, it is clear that the camp residents need
the ability to move water from the well head to their shelters and to store
limited amounts during the day. Approximately 12 wells, well pumping-units,
and equipment to remove and set pumps are needed beyond the materials and
assistance that OXFAM has currently provided. OXFAM recognizes the need for
additional wells but has no plans to install them. Its present intent is to
provide more reliable pumping units than are presently in use, connect camps
to existing adjacent municipal supplies, and provide distribution taps for
individuals to utilize whatever supply is availahle. Coordination with OXFAM
to ascertain what, if any, provision they will make in the form of prov iding
additional piping, reservoirs, and taps over and above what they have
presently brought into the country is essential,

It is not the intent of the following recommendations to improve camp water
supplies to normal concepts of adequacy. They are meant to supplement OXFAM's
Joint efforts with the NWRC, which at present provides about one or two
gallons of water per person per day, to at least double that figure and to
assure that the original one to two gallons are still available should
mechanical or other failures occur.

7.2 Recommendations for Meeting Needs

It is recommended that an organization capable of providing well drilling,
well drilling equipment, maintenance/overhaul, and pump 1installations be

angaged either directly or through subcontract to undertake the following
recommendations.

'.2.1 Provide at least 12 New Wells and Increase Well Drilling Capability

thile a new U.S.-manufactured drilling rig 1is immediately available for
urchase (with down-the-hole capability addition needed) through Failing
supply Ltd, of Surry, England (contact as noted in Appendix J, Section I),
} more direct approach to providing new wells 1is the following:

e Purchase parts needed for a major overhaul of NWRC's non-
operational Failing CF-15, now assigned to the Wello NWRC Reg ional
office, along with the services of a Failing mechanic to supervise
and conduct the work for a period of six to seven weeks. An urgent
need also exists for the supply of similar parts for a second CF-15
whose condition is almost as bad but is stil) being operated by the
Wello personnel at this time. The overall cost of this item cannot
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“be properly estimated until the parts 1ist is costed but is tenta-
tively set at $100,000. (See Appendix J, Section II for name of
contact and Appendix H for details of spare parts.)

o Engage the services and equipment of an expatriate well
driller/company for a contract period of up to one year for the
purpose of drilling approximately 12 wells of 6 inch diameter at an
estimated cost of $60,000 per month of operation with a guarantee
of six months work (equipment shipment at extra cost). The company
supplying services should field two drillers rather than a driller
and a helper so that retraining on the rehabilitated rig could be
provided following its return to service.

7.2.2 Increase the Capability to Locate and Construct Water Sources

Small tools for the construction of piping systems and pump stations are badly
needed. Certain items have been identified but a more definite 1ist needs to
be prepared prior to placing an order. It is estimated that an allowance of
$10,000 be provided for this purpose. Hydrologic investigative equipment
amounting to $9,000 would provide much needed assistance in siting specific
well Tlocations. Earth resistivity equipment of approximately $15,000 would
further enhance this activity (see Appendix I, Sections II, III, IV and V).
This equipment should be used by a U.S. expatriate contractor and be employed
in conjunction with NWRC personnel of the Wello office during well
installation operations under 7.2.1. The following tools, equipment, and
services are recommended:

o the small hand tools indicated in Appendix I, Section II*

o the hydrologic survey equipment indicated in Appendix I, Section
I11 :

the earth resistivity equipment indicated in Appendix I, Section 1V
services of a hydrologist for 6-7 weeks ‘

The estimated cust of this recommendation is $59,000, which includes $34,000
for tools and equipment and $25,000 for the services of a hydrologist.

7.2,3 Increase the Capability to Set and Repair Pumps,

The consultants found that there is not enough equipment in Ethiopia to
adequately rehahilitate, test, and maintain either the existing or new wells
(including pumps). Existing equipment 4s 1largely dinoperative and nearly
useless for this purpose, necessitating either inappropriate and wasteful use
of drilling rigs or employment of hand methods (i.e., an unreliahle chain fall
used in a camp area recently broke resulting in a pump falling into a well),

It is recommended that assistance for the installation of new wells incorpo-
rate the following provisions:

¥ This item covers small hand tools to permit additional personnel of NWRC to
utilize galvanized iron pipe, now in country, for camp distribution systems in
addition to limited supplies of PVC pipe furnished by OXFAM.
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o supply of a welder/generator set with necessary tools and a test
punp for use in the removal and resetting of well pumps and in the
testing of wells;

® supply of necessary tools for pump repair with a spare parts
package for rebuilding some 10 pump and diesel engine sets;

o services of a mechanic for 6-7 weeks .to initiate the above work;

o flexibility for the contractor carrying out the new well
installations to import, if necessary, a specialized pump setting
and workover rig for effective overall production. (See Appendix G
for specifications of such a well service rig.)

The estimated cost of this recommendation is $55,000, which includes $35,000
for tools and equipment and $20,000 for the services of a mechanic. If. a new
punp setting and workover rig is purchased, the cost would increase an
additional $30,000. '

7.2.4 Provide Camp Residents with Containers for Transport and/or Storage of
Drinking Water

The WASH consultants found that many of the people in the relief centers do
not have the necessary containers to properly transport and/or store the
extremely 1imited amounts of drinking water that are being provided.

® It is recommended that approximately 25,000 plastic containers of 2
1/2 gallon size be provided so that people can transport water from
the source and store 1imited amounts in their shelters. This will
cost approximately $50,000. An investigation showed that the best
item for this purpose was manufactured by Reliance Products Ltd.
(See Appendix J, Section II for Reference Summary of proper
contact?)

7.3 Qversight and Coordination

The consultants found that many of the facilities, equipment, and materials
necessary for the emergency relief effort in the field of water supply are
currently being provided by other donors. In some instances, technical
assistance and materials have not been provided in sufficient quantities to
meet basic needs. For certain problems, such as new wells, the donors have
shown interest but lack the capability to effect the needed improvements.

® It is recommended that one person should be provided, on a
short-term emergency basis for 60 to 90 days, to initiate close
contact with OXFAM, UNICEF, Japanese, and any other donors who have
exhibited an interest in drought-victim camp water supplies and
with Ethiopian agencies (NWRC/RRC) that are responsible for
maintaining them. There is an immediate need to effectively
establish coorcination and cooperation between ongoing efforts and
any subsequent program of improvements.

e In addition to the initial coordination effort, noted above, there
is a long term need (up to one year) for oversight and coordination
of the activities described in Section 7.2.
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7 4 0vera11 Budget Recommendations

Assum1ng eight months of actual operations 1n connect1on with the  well-
'dr;}ling phase of the recommendations, the overa11 estimated costs wou1d be as
follows: : Loy

Rehabilitation of 2 existing drilling rigs . e’$ib0}000

Drilling of 12 wells -- 8 months x $60,000 - 480,000
Hydrogeological equipment and use - o 59,000
Pump installation and ma1ntenance program B 55,000
Water containers o 50,000
Short-term coordinator for 90 days o 50,000

L Tota] * $794,000

The above figure does not include any cost for a 1ong-term (up to one year)
water-supply monitor to provide for the oversight and coord1nat1on noted in
Section 7 3. , i :



" ' REPORTS AND DOCUMENTS REVIEWED

IBRD/NHO Desk Study/RapirwAssessment Report Sector Studies.f1977.

IBRD/WHO Sector Digest;i(water' Supp1y), Internationa1 Drinking Supply andjjuu‘
Sanitation Decade, Ju]y 1978 = \ :

Kebede, Hanna Improviﬁg;Vi]lage Water Supp]ies in Ethiopia A Case Study ofv
Socio-Economic Impiications ECA/UNICEF 1978

Barry, Leonard East Africa Country Profi]es/Ethiopia. C1ark University, 1980 '

»Governnent of Ethiopia Cmnnunity Water Y. d Sanitation/Rapid Assessment;
of Current. and ProJected Sector Deve]opment Ethiopian water’Resourcesg
Authority. 1979 L g : | |

‘SIDA Findings and Recommendation ‘frmn”the 979;Review of: Rurai,Water in the
e Hararghe Region, 1979 i ' o '

U N. Internationa1 Drinking Water SuppTy and Sanitation1Decade?Country7
Report/Ethiopia, 1980 ‘ Lo s

.biEthiopian Re1ief Rehabi]itation Comm ssn nt;Drought Situat on in Ethiopia andy
| Assistance Requirementsf“984/1985 October, 1984 '




APPENDIX A

List of Persons Contacted




LIST OF PERSONS coNTACTED

Persons contacted during the WASH consultants stay in Ethiopia
are listed -below in approximately the order in which contact
was made. A local telephone number is included for some but

not all individuals listed.

Mr. Kalida Ray - Chief, Water Section UNICEF 153304

Mr. Vlado Zakula - Technical Advisor UNICEF 153304
(well Drilling)

Mr. Yetnayet Negussei - Hydrologist - UNICEF 153304

Mr. Stauley Dunn - CARE Representative CARE

Mr. Karan Kandeth - " " CARE

Mr. Larry Jones - Larry Jones International
Ministries (Feed the
Children Division)

Major Mulugeta - Head, Engineering and

Technical Servi.ce

Department RRC 160105
Mr. Demissie Alemu - Asst. to Major Mulugeta RRC

Mr. Ahmed Ali - Head, Aid Coordination and

International Relations RRC
Dr. Anita Mackie - USAID Representative USAID 110666 /Ex.295
Mr. Walter North - v " USAID 110666 /Ex.295
Mr. Charles Heffernan - Asst. Program N |
Officer USAID 110666 /Ex.295
Mr. Ephrem Guade - Head, Water Supply " RRC 158236

Mr. Kefyalew Achamyehe - Deputy Commissioner NWRC

Mr. Ephraim Fikremariam - General Manager
(EWWCA) NWRC

Mr. Tadesse Bamenew - Regional Mgr. District Office for Wello NNWRC
Mr. Eshetu Habte Mariam - Head, Foreign
Assistance Service NWRC
Prevmw ﬂ:’ug"' € KbCiauil
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Mr.
Mr.

Mr,_Abera Aguma - Head, Rural Water Supply

Mr,
Mr,
Mr.
Mr,
Mr,
Dr.

Mr.
Mr,

Mr.

_nr;
Brother Gus - Christian Relief and Development -
,Mr.

'Mr;'

er

Ielese Endalamaw - Head Planning and
Sl Programming Service

Hailu Seleman - Planning and Program

Officer

Dept.

;Michael Miller - OXFAM representative

seconded to RRC
Haraldur Olafsson - Consult General,
Norway/Norwegian
Church AID
Ian Curtis - World Vision/Australia

Tamirat Kebede - Head, Settlement
Administration

Dagnew Eshete - Acting Head, Agri.Tech.
Dept. (formerly of

Central Planning Office)
Tamirat Reta - Head, Relief Administration

Robert Latta - World Vision/USA

Frederick Fisher;-‘USAID Representative
- (replacement for
- Dr. Mackie)

nHugh Goyter;4
 01ifford Benzel - V.P., World Vision/

International

Coordination Committee

John A. Finucane - Field Director,
Concern/Ireland

David Ward
Bezabih Medhin - Well Driller assigned

NWRC

'NWRC
| NORCHURCHAID
| WORLD VISION

Rnc )

'RRC

RRC ;
WORLD VISION 447400/107

USAID 110666

OXFAM
WORLD VISION

CBDC o

féi ST 122236

WORLD v;sron :

to RCC 1976 George Failing drilling

rig at Central Workshop

,Mr. James Howard - OXFAM, Oxford, England 086556777

}Mr Dick Copeland -~ OXFAM, Oxford, England 086556777

Mr - Robert Lemay - former employee of Public Admin Services,’ adv1sor
to NWRC, financed by Sweden. 919-781- 4381
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‘Daily Log'of Consultants' Activities
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" DAILY LOG OF CONSULTANTS

NOVEMBER

14.Thurs.

16 Fri,
17 Sat;

18 Sun.

19 Mon.

20 Tues.

2 Wed,

“Briefing meeting at State Department ,With personnel -from OF DA,

AID, WASH, State Department. Review of 1literature, preparations
for departure. Flight from National Airport to New York, departure
from New York.‘ S ‘

En route; arrived Rome; hotel near airpdrt; departure from Rome.

Arrived Addis at 8:00 a.m., met by AID representative at airport,
AID car provided to GHION Hotel (not permitted into grounds by
military guard - probably still 0AS members present) and to Hilton
Hotel. Checked into Hilton. Meeting 4in afternoon (AID car
transport) with UNICEF - Mr. K. Ray, engineer:; Vlado Zakula,
driller; Yetnayet Negussei to discuss UNICEF drilling program,
equipment 1in county and refugee problems in drought cemps 1in
gg:gg. Sfturned hotel. Talked briefly to Larry Jones (Feed the
ren).

Consultants notified by telephone no AID cars would be available.
Taxi to Ethiopia Hotel to meet- Stanley Dunn, CARE, and an
associate. Discussed refugee problems and camps and conditions. He
said he would provide a statement of needs for emergency relief of
water short camps and areas for CARE programs.

Taxi to RRC office at 8:30 a.m. Discussed RRC water supply
programs and equipment and needs for emergency relief measures.
Also PV0s providing water supplies by drilling. RRC personnel were
Major Mulugeta and Demissie Alemu. They later took us to RRC AID
coordinating office. Met Atmed Ali (Head) who was emphatically
helpful - said RRC could identify emergency areas and needs. Taxi
to USAID at 3:00 p.m. - difficult, no taxis for some time, no
telephone service, late. Met Dr. Mackie and other AID staff and
outlined work to date and received suggestions as to some
potentially useful contacts. She appeared satisfied or pleased.

Mr. Alemu brought Ephrem Guade to meet us at hotel at 9:30 a.m. We
further discussed RRC programs and interrelations with Water
Resources Council. Later Mr. Guade called to confirm meeting with
NWRC on Wednesday. Attempted to reach CARE, OXFAM, World Vision
and Sudan Interior Mission by phone but not possible. Spent
remainder of day planning work, outlining and organizing report,
and reviewing data already acquired. Phone call in evening from
AID informing that British Embassy supplying drilling equipment to
PVOs. Ephrem Guade is Head, Water Supply Relief, RRC.

Mr. Guade arranged a meeting at 8:30 a.m. with NWRC senior:staff.
We discussed drilling equipment status and. needs in regard *o
relief areas, and made plans for a field inspection trip to
emergency relief areas in the south. NWRC personnel agreed to
prepare a list of equipment and support requirements necessary to
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22 Thurs,

23 Fri.

continue and increase their emergency relief measures for the
refugee camps and elsewhere. Consultants accompanied Mr. Guade to
the RRC compound and met Mr. Miller of OXFAM who is working with
RRC. Mr. Miller could not help on water supply problems but
pointed out critical relief areas and suggested other OXFAM
representatives would be knowledgeable in the water supply field.
Mr. Guade then took us to imeet Mr. Olafsson, NC, to discuss his
program and needs for emergency relief water supply. In the
afternoon, E. Rumph met Mr. Curtis of WV of Aus. who could offer
little information on their needs or programs for emergency relief
water supply; he suggested that other WV personnel who were not
available would know more. I contacted the British Embassy but
could not talk to Mr. Taylor about their program of drilling
equipment supply.

Bob Latta called; potential for camp visits on WV plane, or on
Sat. on V.S, Delegation flight.

Mr. Guade arranged a meeting at 3:00 p.m. with Head of Settlement
Administration (RRC) and Acting Head of Agricultural Technology
(formerly with Central Planning) - referred to Dr. Tamirat in
Relief Section for Relief Camp locations and populations fed.
Provided information that 1.5 million people would be moved from
camps in Tigray (500,000 people), Wello (750,000 people) to
temporary shelter areas adjacent to rivers in Gojan, Welega,
ITubaboe and Kefa between November 1984 and February 1985. Also
that 450,000 people from Eastern Gonder would be moved to Western
Gonder in the same time frame.

Visit paid to Ahmed Al1i's office (RCC Aid Coordination), received
pramise of travel pemits tomorrow, a.m.

Met Dr. Tamirat, Head of Relief Administration who had just passed
list of Relief Camps and Feeding Stations tc the mapping group for
a map re-edit. Mapping section head was leaving for the day and
promised a copy of the list would be available tomorrow a.m.
Talked to Bob Latta (World Vision) on telephone regarding
potential field dnspection flights on World Vision aircraft,
travel permits, and an offer of drilling equipment by a U.S.
manufacturer,

Went with Mr. Guade to ADMAS AIR (charter section of Ethiopian
Airlines) and paid for air charter flight to Mekale for 27th
November. Returned to RRC offices to check status of travel
permits and acquisition of Refugee Shelters list promised by Dr.
Tamirat. Meetings with Mr. Dunn of CARE and Mr. Bob Latta of World
Vision. Received agreement with World Vision for a place on flight
to Alemeta for Sunday 23rd November. Flight scheduled to accommo-
date Congressman Gray of PA. Met with Mr. Fred Fisher of USAID at
2:00 p.m. and detailed progress consultants had made to date.
Also, left draft of cable addressed to AID/W/OFDA advising of
progress. Observed Japanese percussion drilling rig on grounds of
U.S. compound being used for pump pulling and repair operation.
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24 Sat.

25 Sun.

26 Mon.

27 Tues.

28 Wed.

Discussed OXFAM's activities 1in connection with water supply
improvements at various camps with Hugh Goyter by telephone.
Apparently, OXFAM had made an assessment uf immediate needs for
camp water supplies (mainly Wollo Distict) in October and
continuing into November and through U.K. RAF flew in needed
supplies (last flight due Thurs. 29 November). OXFAM apparently
the only PVO involved with camp water supply improvements.

E. Rumph with RCC man and 2 NWRC men on field trip to see drilling
equipment and watering points. See field trip report. R. Preble
scheduled for World Vision flight to Alamata Refugee camp in
company with Congressman Gray of PA, his Aid and R, Latta of World
Vision. Congressman Gray changed his mind and cancelled his
participation in tour. Airport personnel noted plane had damaged
right wing. Ethiopian plane had collided with the World Vision
wing the previous night when it was left in its prescribed parking
area. Upon removal of wing end covering, 3 ribs were found to be
sprung so flight was cancelled. R. Preble attended reception for
congressman in the evening. Entered into discussions of camp water
supply problems with: Mr. Hugh Goyter, OXFAM; Brother Gus, CRDC;
and John Finucane, Concern/Ireland at the reception.

Drafted cable to OFDA relative to status of investigation and
apparently mutual desire to discuss same by telephone - quoted
Washington time 9 to 11 Wed. a.m. as a suggestion. Contacted
Ephram Guade about charter flight to the north on Tuesday. Found
out that plane could not touch down 1in KoIlmbolcha for desired
meeting with NWRC Wollo Regional Supervisor as air strip only an
emergency one for relief planes and not certified for charter or
other aircraft.

Flight to the north could still make original destination of
Makalle in the Tigrai Region. Spent balance of the day drafting
report, getting first 12 pages typed by hotel secretarial service
and periodically trying to telephone to the Wollo Regional NWRC
office without success. E. Rumph on field visit to see potential
famine areas in Sidamo and EWWCA drilling equipment in operation.
See field trip report. R. Preble's charter flight to Alamata
(Wollo Region) and Makalle (Tigrai Region) was aborted in tite
mountains west of Dessie as cloud cover so low that it was not
safe to continue. Discussion with pilot of twin engine Cessna
revealed that a small single engine plane without tricycle landing
gear could land at Kolmbolcha. Returned to Addis Ababa at 11:30
a.m. and made arrangements with ADMUS Air for a Thursday flight to
Kolmbolcha (Wollo Region). In the afternoon consultants made a
visit, in company with Ephrame Guade (RRC), to NWRC offices and
met with Mr. Abera Aguma (Head, Rural Water Supply Dept.). Data on
drilling rigs, other assessory equipment and geology obtained.
Continued draft report preparation.

Accompanied Mr. Guade (RRC) to meet NWRC chairman but he was not
available., Met Dr. Tamirat who provided data on refugee camps and
feedirg centers and eﬁ?Tained method of reporting numbers of
persons aided. Visited Central Region Workshop with™ Mr. Guade to
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29 Thurs.

30 Fri.

DECEMBER
1 Sat.
2 Sun,

3 Mon.

;;ﬁbserve’support and repair facilities for di]ﬁing and water supply
~equipment. Worked on report. :

R. Preble on charter flight to Kolmbolcha area. See field trip
report and Water Supply Data Sheets. E. Rumph completing draft of
report. Delivered draft copy and briefing to F. Fisher USAID at

- 6:30 p.m. Mr. Guade reported Japanese to donate 3 water tanker

trucks.

Departed Addis Ababa on morning flight to London. Made contact
with Mr. Dick Copeland of OXFAM, U.K., by several telephone calls
between 5:00 and 6:30 p.m. He informed us of the OXFAM plans to
provide water supply equipment, materials and staff. .

In London working on report revisions and additions.

- E. Rumph departed London to Washington. Working on repoft. R.

Preble remained in London - will try to call Jim Howard, 0DXFAM,

. Monday morning for additional information.

E. Rumph reported to WASH in morning. Attended debriefing session
with OFDA at 1:00 p.m. Returned to Denver in evening.
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;fzgiﬁbY{5i954 - Southe.i. Shewa Area
W thrtﬁéi’Denissie Alemu (RRC)
. sisay Abebe (EWWCA)
Eguale Gebretsadik (EWWCA)Y

| Eugene Rumph (WASH) | : o ‘

Transportation: EWWCA Toyota Land Cruiser

Notes. .

1. Visited typical watering point at TeJiu (between
Koka and Meki). Water supply”is from a;129mh
-deep well with 6 inch casing and screen, A}
‘submersible rump set at 110m delivers 3 liters per
second. Thirty percent of the well is screened.
FPower is provided by Mitsui diesel engine driving
a German generator. The well was installed by

,:EWWCA four years ago. The well serves a large e
}population about 2000 families and 1ivestock whofi
come from 5 to 6 km distance. A storage tenkﬁqnqﬁng*

e 6 taps are provided.

{éé' In discussion with EWWCA:pefsdhﬁé1‘iEﬁéi”ﬁoiéaS-':"
B that well production routinely decreases with time.
Wells require rehabilitation to Yecover. original
\production. In the area, a drilling rig is used
for bailing and surging and setting pumps. The
Tejiu well does not'need rehabilitation yet.

Previcus Page Blonk



At Baro (betweeh Koka and Meki) we visited a large

windmill pump and surface water storage tank that was
installed as a joint venture with the Government

of Australia. The windmill and tank have been

very badly damaged by wind, and parts required

for repair are not available. It has not worked
for 2 years but worked for 5 years before it was
damaged. The well reportedly produced 4 liters per
second, and is still serviceable. The well is 125m.

deep with 18m. of well screen. The casing and

screen is 6 inches in diameter.

At Gragona (near Meki) we visited a hand-dug well with

an Austrian windinill and elevated water stbrage
tanks. The mill drives the pump with a cable;

this system is troublesome. The unit produces

1.5 liters per second.

Just south of Meki we observed a hand dug well with
a Mono pump being operated to watef cattle with a
portable trough made from an old tire casing.

A few miles south of Meki we ngerved a piston-type
handpump (Indian Mark 2 ?) béing operated for
domestic water supply. ”

Between Meki and Ziway we visited an experimental
site where a 10 m. diameter, 5 bladed windmill

manufactured in Addis Ababa was mounted over a drilled
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well., A”ﬁéﬁovbump was installed in the well with
a:combination'straight-through/right-angle gear
drive. Aﬁ auxiliary diesel engine was installed.
The windmill is intended to drive the pump through
a rotating shaft, but it is not operational yet.

A 6 tap watering point and storage tank at the site
is supplied through the well and the diesel drive.
The station is not open to public use yet.

A drilling site was visited at Awara (between
Shashemene and Kulito). A Walker-Neer Spudder,

31 years old, was drilling in hard volcanic rock.
Six meters of hole tooﬁ514uworking'days. Volcanic
ash was the surface formation. The drilling rig
was in good condition the crew appeared well trained
and competent and the site was neat and orderly.

A large new electric welding unit was at the site.
The water supply is intended for the nearby town
The current supply is untreated water from a |
distant river.

I was informed that there are 2 wells in the vicinity
of Awara producing hot water; one 140 m. deep with |
70 degrees C water from a 100 m. static waterlevel,
and the other 108m. deep with water hotter than

70 degrees C. Mono pumps will not operate in water

of this temperature according to the manufacturer.
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‘A submersible pump was tried in a hot water well by
EWWCA but it failed after a short time of operation.’

‘General observations - The farming country near

Addis Ababa looks to be in good condition but farther

;south the land appears drier and drier. In the
¢Rift Valley Lakes National Park area the land is

ivery dry (rains have been minimal for two years)

and the soil is poor - sandy and deiived from volcanic

gh‘h This is cattle country with very. few cultivated
;gfields. The pasture land is all grazed to the: ground
'nothing seems to be left. that cattle can eat and no signs

'tof new growth can be seen. The goats are still finding

a little grazing. The cattle appear thin but not

‘;starving as yet. Rains, if they come, are not expected

ntil August according to Mr. Alemu.y A famine in

, the making?
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26 Nov. 1984 Welayita Sidamo and Kembata and Hadiya

Shewa, area

apérﬁy' DemissieﬁAlemu (RRC)
- S1 ay ’bebe (EWWCA) T
Eguale Gebretsadik (WEECA)LJQ}
| Eugene Rumph (WASH) s

Transportation EWWCA Toyota Land Crui er

Notes:

1. . Visited drilling sitenat Tef“ {°fﬂj'” ‘the

' _,north of Kulito top-drive rftary‘yf

fdrilling rig with carousel_is used The rig is one
L;year old It is equipped"for air-percussion or_mude

'A nearly new Atlas - Copc

circulationhdrillif

20 pgr;,356;;9’,ai;”§6£§reséor is at site; asfai’

;water tanks and mud pits. The site was located*with .

‘ the aid of electrical resistivity surveys, but mainlyw

vbecause it is near the center of a water-short area.tl

Expected total ~depth is 24iim,npilot hole was drilled
to 150 m, drill pipe was stuck at 108m. while reaming
hole, crew is attempting to free drill pipe and reaming
: bit by washing with mud The crew appears to be _
competent the camp and rig appear clean well maintainedf
}Jand orderly. The crew drills with air-percussion in

‘hard formations and with nnuiin soft formationsf
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Visited dr{iiigg»srfe at Tikare, far off the highway
~southJoerﬁ11t8. A Bl-year old Walker-Neer Spudder
(EWWCA has 4‘suéh rigs) is driiiing in soft material,
Amainly clay. The cﬁrféntvdepth is 30 m. after 5
working days of drilling with a 12 inch bit. The
anticipated total depth is 240m. Harder rock is
expected at depth. The rig appears to be in very
good working condition and the crew seems competent.
We visited a food distribution center run by Save
the Children / RRC at Esheno, north of Boditi.

The center provides intensive feeding for resident
children until*they are healthy and no longer
maanUrishé&; §nd provides rations for other drought
victims. ‘Their records indicate 36,186 persons fed
1n'Ju1yfi§84,'3o,064 persons fed in Sept. 1984, and
6n1& 2593 to date in November 1984. The decrease is
bechuéé”a harvest provided food locally. However,
fobd reserves are again very low since the harvest
VW§S not gobd, and the numbers of people fed is
expécted to increase dramatically very soon. A EWWCA
well and water tank and 6 t;ps are near the center,
but the pump has been inoperable for a long time
Because of generator failure. Thgvpgcple used to get
their water, untreated, from rain fed ponds but the

ponds have driéd up. The water source now is from a



aljph’kh55distant'stream The water is not clean’ and

‘Effis used without treatment RV

;tVisited RRC Headquarters in Sodo Welayita, Sidamo,
=,and talked to Mr. Gashaw District Representativei'
;of RRC He states that there are 1,500,000 persons

in the awraja of which 500,000 are starving. RRC
currently is assisting 300,000 with food grainspd
supplementary food and medical treatment. The drought
has become very serious with the last rain in August ,
and no expectation of rain before June or July. This.
condition is superimposed on a pre-existing problem
area with severe overpopulation. Mr. Gashaw said

the local population density is 300 persons per

square km, a population difficult to support on‘a~h

wheat and maize agricultural base under the best of

;climatic conditions. Fourteen PVO's have joined
*RRC in providing emergency relief. They jointly are
\operating 25 feeding centers providing food and
ﬂﬁedical'care, and 4 shelters (2 in Danot and 2 in
;5ﬁBolas) -with 800 to 1000 residents. Water is being |
: provided by tankers and medical supplies are insufficent..

i fGeneral Note: The area around Sodo does not look_

as bad as some farther north at first glance because

‘of the intensive cultivation. However, upon closer

«5%-



iqgﬁgétion al@be;allffieldéihaVe been hardested”""
pwiEﬁaniy dr§;5f§ik5arehgihing, The pastures are
,gﬁa;ed to the érbund%and n9 new growth‘can be seeh.
‘The 6nLy gregnffiéygé v;siblg*are a very few fiélds‘of‘
maize that have not been hirvested yet. An indication
‘of the dense population is that fields have been
cleared on slopes really too steep to;farm high on the

adjacent mountainside. \
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‘FIELD TRIP REPORT

Pargiéipanté; Ralph ‘Preble, WASH Consultant and Ephrem Guade,
... . . Head-Water Supply/RRC = v R
Pléééé*Visitéd: Water Resources Commission District Headquarters
A .-at Kolmbolcha and drought refugee camp at Bati
40 km northeast of Kolmbolcha '

Date and duration: Arrived Addis airport 7 am and returned to
: ‘ Addis airport at 4:00 p.m. the same day -
29 November 1984,

Persons contacted: Mr,Tadesse Bamenew - Regional Manager NWRC
: S District office for Wello Region and the
head doctor at the Bati drought refugee camp
administered by the Ethiopian Red Cross.

Interview data: Discussion with Regional Manager NWRC first
S 4 centered on his organization and how it operated
in improving water supplies at camps. The
organization that he is the head of comprises
6 administrative and operational branches
(Hydrology, Hydrogeology, Engineering, Construc-
tion, Finance and Administration).

The workshop and maintenance crews theoretically
report to administration but, at present, while
he has a nice building (empty) for maintenance
shop he has no tools, equipment or mechanics.

Water supply work falls under Construction. This
is divided into: :

Drilling Brigades: 3 rigs and 3 éreWé (one rig,
a 1976 Failing was idle for lack of spare parts).

Hand Dug Well Brigades: 2 crews (also attend
to spring supply development).

Water Supply Brigades: 3 crews which includes

one for well pump removal/replacement and 2

crews for basic piping work. The number of men
might be utilized as 5 crews, if he had more

tools to work with, (pipe cutters, wrenches, etc.).

The balance of the interview was devoted to setting
down on prepared forms details of water supplies
that currently service the drought refugee camps.
It became apparent that at most camps the water
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Field Trip Report (29 November 1984 - cont'd)

supply for the adjacent town was also used as

the camps supply; or, when a separate camp
supply system was operated for the camp, it

was generally a well originally put in for the
town but directed to camp use. In all instances .
supply capacity was inadequate to properly serve
both the towns and the camps and the condition

of pumps and power sources for pumps in every
place was not good.

Removing and replacing pumps was a problem as

he only had a few old hand tools to do this

with a tripod and chain falls. The chain falls
were old and broke about 3 months ago dropping

a pump into the well. It is still there as he
has no equipment to retrieve it. The chain falls
are repaired but are still in bad shape.

The District Manager was asked why he did not
devote his 2 remaining operative drilling rigs
to adding water supply capacity for the camps.
His exnlanation was that established villages
with poor supplies, or no supply which had pre-
viously relied on a stream now dry, had priority
as long as the camps had some means of getting
water. Taking care of existing populations
would keep them in their own villages. If this
was not done these villages would also move to
the camps. '

The District Manager said that latrine end
sanitary conditions were not good at new camps
but, that work-for-food plans provided labor
for digging trenches and that latrines of good
design with right soil disposal in off-site
trenches were practical at most established
camps, with sanitary guards enforcing use of
latrines. :

The interview with the camp doctor was brief.
His knowledge of English was limited, but under-
standable. Primarily it consisted of pointing
out camp statistics that were kept up to date on
a black board as to how many people were being
taken care of and the level of fooding provided
according to 4 different levels of need. Also,
the number of Ethiopian Red Cross workers who
were involved with the camp's operation (the Red
Cross was administering and operating the camp)
and the daily death rate. The death rate had

-62-



Field Trip Report (29 November 1984 - cont'd)

shot up in the last few days climbing from 30
~to-a maximum of 80 per day the previous week
"to 98 yesterday (28 November), 112 (29 Novem-
~ber - at noon). All other figures, including
‘total population, shown on the camps black-
board record were for the 27th of November.

The doctor did not seem concerned about the
300 to 400 people waiting for water. He agreed
that it would be better if they had more water
but thought the waiting was beneficial to the
people as it gave them a goal, something to
do, in the very act of waiting they thought
they were working for their water. He did
not take into account his assessment of a
bigger camp. However, he thought the govern-
ment would increase resettlement or the
District Water Manager would provide and it
was out of his hands. He had food shortages
in the past but not critical and was building
new storage building as he expected possibly
demand might double in months ahead. He did
not have time to get for me, and did not have
readily available, figures on people removed
from the camp for resettlement. Noted that
sometimes 2,500 people/week were bused out
(other weeks - more) but more the last couple
of weeks and with 600 to 700 people entering
everyday. The overall camp's size (numbers)
generally averaged around 15,000.
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APPENDIX D

U.N. Summary of Water and Sanitation Piahnfﬁgf(igééjl .
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Ethiopia

Population: 32.2 million
Currency: Birr2=$1.00
GNP percapita: $110
Annual ODA inflow: $241M

Infant mortality rate (O-1 year): 150
Childdeathrate (1-4 years): 32
Adult literacyrate(M/F):11/56

UNDP resident representative: PO Box 5530, A&dis Ababa

DESCRIPTION REPEATED AS NO NEW REPORT RECEIVED SINCE 1981

urban population, or just over

2.5 million was provided with
adequtedrinking water, compared
with 80%, or just over 2 millionin
1975.Inruratareasin19803.91%, or
11 miflion people had reasonable
access towater compared with 2.08%,
or5.1 millionin 1975.

Over the past five years rural water
supply has claimed from 3.1% 10 4.6%
of the national cevelopment budget
— increasing in cash terms from
$7.1Mto $11.1M. A constant sum of
some $200,000 a year has been
devoted to rural supply maintenance.

B y 1980, 82% of the estimated

Sanitation

By 1979, only 1.1% of the ruratl
population or 236,00 people had
adequate excreta disposal.

National plans
A nationa plan for the period

1981/2-1990/91 is in preparation,

and water supply and sanitation
developments willbeincorporatedinto
this plan. A regrouping of existing
agencies in the water supply and
sanitation sector is under way with
the objective of creating an efficient
organisation. This is expected to
facilitate planning and
implementation of programmes for
the Decade. The government is
considering the establishment of an
inter-ministerial national action
committee. Constraints include:

@ shortage of professional and skilled
manpower;

® domestic financial resources;

® poor utilisation of indigenous
material resources and relevant
technology;

@ relatively lovv awareness of the
need for improvemants in water
supply and sanitation in the rural
areas; and :

objectives n.re for both safe water and

sewagc disposal for all urban and

Water and sanitation ngencies:

Ministry of Min.s, Energy & Water Resources, Addis Ababa

Ministry of Houth, Addis Ababa

Provicus Page Bl
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@ rough inaccessible terrain and a
scattered settlement pattern.

Water Decade planning

The objectives for 1990 are 100% of
urban populations and 50% of rural
populations to receive safe water
supply. No 1990 sanitation figures
were available but long term social
rural populations. By minimising the
incidence of water-borne and related
diseases the Government hopes to
improve the productivity of the rural
populations. These concerns will be
reflected in increasing budgetary
appropriations for these sectors.

Government will generally bear the
construction cost of rural water
supply schemes, though
contributions in labour and materials
will be expected from local
populations. Recurrent costs in
operation and maintenance are
expected to be borne by the sciiemss’
beneficiaries. In urban areas, thoug::
government will provide significant
subsidies, consumers are expected to
pay full economic costs.

In the sanitation sphere two million
pitlatrines are planned in rural areas.
For urban fringe areas the
introduction of water seal pit latrine
pans is being considered. Refuse pits
and simple type incineration systems
will be builtin rural and urban fringe
areas.

No specific plans for a general
public information programme have
yet been devised, but studies in this
direction are nder way. For the
schools, the Ministry of Education is
prepatring to introduce sanitation and
water supply as subjects for the
curricula of all primary and secondary
schools. Basic hygiene education will
be provided to a wider public through
the mass organisations.

Project proposals are identified and
prepared by the Planning and
Programming Office of the Ethiopian

telex21387.

Water Resources Authority, which
then submits them to the Central
Planning Supreme Council! {CPSC)
which appraises them to ensure
consistency with the objectives of
government development policy.
Priority is attached to the welfare of
the masses.

Statistics indicating the
mobilisation of resources needed
frombothinternal and external
sources show a total investment of
$1,135Mtomeetits Decade
objectives.

A Decade sector planisin
preparation and when specific
projects are prepared, it will provide a
far more realistic estimate of
requirements.

Atraining programme for
engineers and technicians
{professional and sub-professional)
has been initiated by the Ethiopian
Water Resources Authority. A
technician training centre is to be
established in the country shortly and
engineers are already being trained in
India. This course will be continued
until the national university is
equipped to satisfy the skiiled
manpower needs of the nation.

Community liaison officers will be
deployed in the regiona! offices of the
Ethiopian Water Resources Authority.

External assistance

Only avery rough idea is available of
the extent of foreign financial input
that will be sought for implementation
of the Decarle’s objectives. In addition
an estimated total of $21.5M s
1eeded for management assistance,
project preparation and training in the
rural water supply area; $26.9M for
the same reasons for urban water
supply; and $6M for sanitation.

In 1979 the input for rurai water
supply was just $2M, while for urban
water supply the figure was
estimated at $400,000.

Water Supply & Sewerage Authority, PO Box 5744, Addis Ababa;

Ministry of Agriculture: Addis Ababa
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Early Wa rning System Report
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EARLY WARNING SYSTEM REPORT
1984 MEHER (MAIN) SEASON PRODUCTION PROSPECT

- SUPPLEMENT

October, 1564 : EARLY WARNING AND PLANNING SERVICES
RELIEF AND REHABILITATION COMMISSION

Addis Abeba
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1. BASIC FINGIHGS

= This short report, which is a suoplzeont to the September
report, is intended to provide thz datails of the la test

+ figure on the number of peopla which will be affected by

food shortages Jue to the failure of %hie year's Weher
crops, as «:!) as the woredas which %137 be affested.

- It is estimavc that about 7,325,370, paeede will face food -
shorteqey as 2 rasylt of this year's crat Failurg, out of

T widen 3,568,512 neople will requirc impacrate agcistoncs,
The rest. which total 757,460 , €0u1d aroduce enough for a

" few months, and they will requ? 'e assistence later, particular-
1y during the rainy scason.

As was clearly stated in the Septemtar rzport Hello, Tigrdf
»Eritrea and forthern Shawa are the fenicns hardest hit by thls

- year's crop tailure. The total numder of people affected in
-these arcas is aoout.&,ZAS‘ﬁﬁﬂ_(71 cf the total).

- In the affected areas of Gonder, Bala, Karerghe,Sidamo, Gamo-
Gofa, and the remaining areas of Shewa, about 2,Q§§,6° people
are expacted to face food shortages,

= In the Regicns where favourable crop situation was indicated in
the previous razmcrt ie~in Arssi, Ketfa, I1lubabor, Yellega,
Gojam and part of Shewa, due to late ni? .ting of the crops the
‘nead for the extension of the rainy ¢ .son at Jeast until the
end of Sentembor was indicated. In s-».ral of these areas,
particularly in Shewa,ths rain has stcpped as of the middle of
September. As a result,a fear of cror failure is row widesprosd
in these arcas 2s well,
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IT. ‘The Following table summarizes the Woredas which .will be facirg food

Shortages due to the failure of this vear*s Mehar Crops,

a.ndA the nmumber of»pgpple‘ S

waich will be affected
R i #umber of people In cach fyrajay , .
¢ which will be affected by food S SR - IR
imgion | Awraja | : shm:l*ayzel Woredas. Affected: - - - t Total number-|"
: 'E; e E : Numl;cr i Nm:‘ger 85 rgs:gpi:g” ‘_
[ ! ! neadin needin -
E E Total E sramod; ntg E Laterg the Awraja
g ! : assistrmcci assistance ]
— 1 ; : _
1. Wellg Rayana Koho | 230,570} 230,570 - Alamata Kobo 2
1 Yeju i 280,930 3 280,230 Gubalafto Habru -2
! Wagp ! 290,780 % 290,780 - - Wofla, Sckota, Dchana 1.3
i Ambasscl 7 363,730 } 362,730 - Ambassel, Teluldare, “rebabo 13
. i Pcssie Zurip! 232,000 { 232,000 - Dessie Zuria, Kutaler o . -2
S | Borena i 47,060 § 47,060 - Debres® ina S 3
i { Kalu E 395,800 E 395,800 - Kalu, Albulo, Eseyn Gula, Artuma, Dewirahmedo,  6 -
{ vadla belantal 198,000 | 198,000 - Wadla Dawnt, Delanta 12
1 Werchcmeno | 170,000 | 170,000 - Legambo, Tenta, Mekdela 3
i Were iu i 113,130 1 113,130 - ! Jama 3
! lasta i_203,530 1 203,530 - ! Gidan, Mcket, Du-ira 3
Total | oL '5':.","532’;TZ@?T,SS‘.”,?:ZU T T !‘""'f o e '
1- - - ——l. O
2. Tirrai; Enderta ' 162,_600": 162,600 - 1 “nderta, Seharti,lintalo, Selewa, Shiket, 9
T ! H [ Dids : 3
. i i 1 wajrat, Gerealta Didibz Dergaajen, Weirab v
i "ilte Awlacloi 198,450 i 198,45 i Teaida Emba, Ats>i, Tscra, Berahle 14
i RayanaAzebo "1 138,910 1 135,910 | - i Enda Mchoni, ‘usca Alage, Mehoni, Chercher 4
Agane ! 280,890 ¢ 280,490 - i Gulo Mekeda, Genta Afeshum, Kilte Belessa, 31
! ! _ i Subeha Saisi, Dalol : 5
Adwa ' 291,700 ¢ 291,700 - i Adwa, Adi Arbaite, Ahisha, Enticho, Hahaile,
' ! i EEndnba Schma/Fmba Seniti, Enda Sclassie, Fowala ¢
' ! . _ 1 Abeto, Bizet Adi ‘ -1l
1 Tembien 1 160,000 ! 160,000 :Tse Tsera, Ambera Meteka, Tankwa Millash, Abergelle} S
Axum "1 205,840 |} 205,840 - tMai Rai, Lai Maichew,Tach Maichew, Zana Adet, .
g i 1 Chila, Naeder- . : 9
Total t 1,379,350, 1 1,420,390 | i —




Number of people in each Ai-afa;é,
which will be affected by food

Shortage BT o R St
. Number Number ! Woredas Affected Tgtal nu::lger
necting | nessone o B of crovoing
Total | immediate Later the Awraja
assistance | assistance
3.Shewa  [Yifatma Tmuga 283,800 | 247,000 35,800 |Kewet, Mafud, Gemza, Efretsna jile, Pursi 5
Menzna Gishe 136,470 83,220 38,240 |Gera Midir, Mama Midir, Ansokiya, LT ’

- Keya Gebriel, Mezezo 7

Kembatana-Hadya 122,180 - 122,180 |Sike -8

. Merehabete 31,600 16,CCO 15,600 |Tachbet, YWorem Vajitu .6
N Haikochna - 50,000 - 50,000 |Zewai Zuria 13
J hutajira . U
‘1otal 613,050 351,230 201,820 RO
4.Sidamo  |Woiaita 656,000 256,600 | 360,000 |Damot Weyde, Hunbo, K01sha Sodo Z'una 0fu
N ' Damot Gale, Boloso - E 7

Arero 31,500 31,5C0 - . |Hagere Mariam, Burji - -2

Jemjem 30,600 30,000 - Wades va, Ado Snzkis - 6
Total 717,500 | 357,500 | 360,000 e
5.Gamo-Gofa| Gemo - 60,000 44,000 16,000 |Mirab Abaya, Boreda, Kucha; Daramalo - 7

Gardula 108,000 30,360 | 77,640 |Konso, Kemba | B 5

Gelebna Hamer- 25,000 5,000 20,000 |Baco Gazer 1

Baco : o <

Total 193,000 79,360 | 113,640




Nunber oZ People 1n each Awraja,

SN which will ke affccted by food L S
tegion| .awrajc shortage | = Voredas:Affected - otal no.
: e N | Tuober Worior ; : BT e CN f eropping
& nceding | nceling oredas in
Total |(immodiate Leter the Awraja
_ ' assistance Asaistance
“| 6 Bale ifandiyo 50,000 | 43,000 ,000 Ag-nrfa{ora 6
Sen:le 7,230 7,260 - Ad“bg’kaniho R : 4
] Wabe 113,170 {113,170 - finnir, Golclcha, Raitu,‘ ‘_4
o Loial 170,435 [163,430 2,000
~J
7. Gonder | zayint 255,000 |255,C00 - Tach Gayini, Lay f'a:lnt, uemadn 3
. Lito . 33,000 32,C00 - Ebnat, Kenken Zzroza . B 3
. Somien: - 59,000 | 20,000 Dehark, Junqnﬁ*&,Beyﬂda Dib Bahir.- 3
Vogera . . 6,620 | €,000 - Setit S ‘ 3
‘Wotal ; 373,0C2 {373,000 g
8. Marerghe| karcr-zZurin 133,000 (153,000 - Fadis, Jarsc, Kcnoolcha = Alemaya 6
Gursun’ 35,000 | 15,000 iy Gurgum it 4
Jijiga 151,302 161,000 e Jijiza, Kebribeyah TeteriABe 3
Dire Dawa 2,060 48,060 - Gurgura, Erer a ’ ‘ 2
Zuria . S ;
Garamuleta 44, 3e0 44,360 - Kurfachol, Grawa, Bedeno. 1_,,,¢,, et el l-6
Chercher 33,200 | 33,200 - Messela, fullo, Doba, Chiro, Meisso , Atden T il 6
, Totel 69,620 449,620 20,000 ‘ T N st LR I
9. Eritrea £11 fwrajes 827,009 {137,000 All Cropping Voredas (thq:dqtg;;?nptggvg;lgglq);:




" Data Sheets for Individual Refugee Camps



Basic Water Supply* Data - Lsheno (" non@-‘#ébrovince We/ﬂ 27 7a_
Srelamo

* notes on sanitation included - where available

Population:- Estimated Total 3,000 feo m Jv/y /704[‘."

- Extensive Care: . Added Camp. Pop. - Aided Exterﬁal o

%

Camp Death Rate per day during

fal

‘Water Sources:

Supply Type Cap;city' Pamp Type * Remarks .
1. Well a7 s//< 2.5Lps Svébmersibe N o/tr:vh'r) Fer,
°. . lonng Tikpe ‘oeweref
. L4 72 IV 4 L 4
pe7 v ork /”J

2.
3.

Water Transmission - Source to:-

Town-

Camp-

External-

Water Distribution at Refugee Camp:-

elera hOI
Reservoir Size 7a#£ Number of Taps &
FLLLE. teaps__ 2

Remarks (including arny treatment & sanitary conditions at taps):

Ao 7’609"/~f97",77000/ 7)"/"'0/ U?’;'ﬂ) /"Orlvr/bﬁﬂv‘/t',

no _correpl s pply
[

General Remarks including est. of water available/person

and notes on sanitation):- .

A er Farlore o7 welf "'7'//7/ vnTreqledf weler Hososy
rarnfoef poads was weles secoce These porsdy Aasre
orred op aref 74e cverep7” J-v//o/7 /75 onZrealeof
waler Ffrow & S/ rCem S Ao Aay, Aavwd carviey Jo

Phe canp:

Ca79-



>4.’-V.‘¥,‘f»:'ﬁa’.sic«Water Supply* Data - Se7; Province A% /¢

* notes on sanitation included - where available
Population:- Estimated Total AS; o 90:.(2) Abe. /’}y

Extensive Care /79 # Added Camp. Pop.7?#€ Aided External$?

Camp Death Rate_Z¢ per dey during 25 A% /94 £ ‘
. Comp Ol Nale /IR v beSfore nuey o RO e 154 X

Waa{/er Soﬁrcéslzl 3o7sd0 « " 7‘49‘*-:??(:::”.(,” RF tov. ¢, /o7 “K
Supply Type ' éap;acitx Pump Type Remarks

1. Wlett C 7‘0««9 farse copecly Jvém errdle wilh UK 9 esery7om X
ok < 90 ,9\,,.,” Mowo ~ olpec s ofmree -~ /2 //-.r/./,)

<3

3.4/l " dé""“'/ ;

: . ; oy ‘e e 7rs Py~ Iy
£ pros s el o Pt RS L

Water Transmission - Source to:- /7% "7“ 7ews.

Town-
Camp-

External-

¥ater Distribution at Refugee Camp:-
Reservoir Size/€"vzeNgmber of Taps R4 (Fpomls w4 & fyors "f"_é

R_emarks (including‘t_my treatment & sanitary conditions at taps.

General Remarks including est. of water available/person

and notes on sanitation):-

‘ ressofenlls
]7;< H2 well 10 AwverZeo Fo 7% Aelley 4,7“6.4':/,‘”‘/‘ complisn
J'V//// /5 mnn’ez cefe.
The absrtoned wef 13 /ST FF Foon T4e wetf voeof - J%e
éuf f/céfv.r Ao.r éee¢ ?"{vﬂ/’t"{ /n/s /7" égcqwe ,f,‘.r 4.," ‘4/?

X /eojw/ro?}oo// mq/qrﬂ{/ r//.rﬂfé*/ cmo(/a'/ewmmm o727%ef oy
My cavses oft ofea?y,
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4.-.~ Basic Water Supply* Data - £%+6o _ Brovinle Mersa

* notes on sanitation included - where aVailable

Population:- Estimated Total /&, e00 +
Extensive Care ° - Added (u:gmp’.' Pop. Aided External’
Camp Death Rate | per day -during__. |

Water Sources:

Supply ngé Cagac‘."i\tzf Pumpsﬂ‘ype Rem"érks
1. wWet fl"ﬂ 2=2.5. &c. /‘70:; —orect Jee }Gnrv/

re revorks
o * ' Tep

2.v

3.

Water Transmission - Source to:-
“Town
a Camp-~

teynal-

Water Distribution at Refugee Camp: -

Reservoir Size Number of Taps

Remarks (including any treatment & sanitary conditions at taps):
4 4ejer /Wv/-'; Cacll wi7¥ & Teps 1o Jowy '4-/7 - ©4cd Person
fronm Camp colec/i weloy o/ Jons 73,4:‘,

General Remarks including est. of water available/person

and notes on sanitation):-

v"f::,'aec/' borreved ApotV ros 7o P77 1% el tn wet 2-3 wks.
| [,r/;/,'.) el 1510 vacesrolinty ey wv/erre) gmal w-el »(ew),,
T or ComsTiecTiey (oreve/ pack) 1S foer —~ toel) comiZua 7‘/)
/r.;/uce.r SO 9of - ﬂ" re Qf/“lo/p"ﬂt’ ¢Ull¢"~ q’ ‘q;. //“fev
,4/0 aprecmen] o,74 CrFAY for copolfies éu? CXFAY »es
i ‘.‘-; A,re b"'/"“'{/ye-' oo(/aaa/poJ on 7'4://‘ Sy, /f "74-
,'Q"?f{‘"'""”ﬁ vl >enereior 7 «7 1y aves b éle “rey 4,1‘9
/.‘ be I‘l\rn/,el/l'l ﬂe hew WP//Mloq 7 4 PC/-;-'J/.,/ Jo 4/"9/
" ﬁrro/ﬁv we/er Sersice, 7o 7‘4( 72~¢.
77&rc are ﬁo‘yl‘au'/;r 9"'ﬂdgﬁ;c'mﬁ/“"ﬁVf.f?ﬁ?;;f,

o B




. 4.-.~ Basic Water 'B‘upp'ly*} Dat'a - /f//e L Provincejné&'.re/

* notes on san:ltat:lon included - where ava:llable

Population:-  Estimated Total Pooo -
Extensive Care Added C‘nmp.'Pop. Aided External
B ) ’ . 0 c J‘, N
Camp Death Rate___ per day during
3 ,’ ’\\o, -

Water Sources:

u‘ §upply Type . _-L_lca acit Pump Type Remarks
1. Well ol Gap 2 B M,cw,
2. y//cr r vy M// 2-2 - &;4_ u “w, «u

3: Lot Jown bos, onfis ,.,,, corler consTiucFiuy
boT" ponp ¢ ""’//" oloes worKe USe waler (rom reve.

Water Transmission - Source to:-

‘qun-,
Camp- * ° "‘I 9

External-

Water Distribution at Refugee Cam amp:-

Reservoir Size Number of Taps o’ lll/z 97' cany

Remarks (including any treatment & sanitary conditions at taps

/‘/; reser veoyr 74;'- can P

" General Remarks including est. of water available/person

and notes on sanitation) -

Tow Jowas alesl 2hm apark wild M./fu émm, do7
@/e//z;- Some 5_/6? 7“/"4‘ merey /'oq,/("/wf 47 soofe al"nay)
ﬂ-,é/egy ¢V q.reaogf Md&o)cqoéf/z /rcreopf'/c//
Vwo; peloTeo river noeler,
| M,,{ A Toane/ swell ansd d'o/‘/; q.r/are;"/‘/lm/ Y
4“5/"/'/ 72 /fe)/ﬁ'/ﬁl(//fc ﬁqbf = b /7‘/0&7\4 peverser”
added CpacTy anet for wel/ s 47*4.7*1. .- 4//.,/ Zasnr

2 /'70.37— -82-




4,- Basic Water Supply* Data - lf’./-«v Province 4/«7
f* notes on sanitation included - where available

'Population - Estimated Total j//‘ . S o

'Extensive Care S Added Camp Pop | Aided __”External ;
'}Camp Death Rate L per day during |

~ ¥ater Sources: T A )
'”:Suppnly Type _Capacity ump Type Remarks -
1. wed . 2-.2 shme. /‘/M_ clwec7 oloiva,
* . . /6 hr s /ag =
3. é/e// ¢ /5“‘_') o /., ‘-R'-“"’”‘/Q - Z;:::’- 4;'2 ,.:u-:’;?.'f. Fdrs
Sebmwassiéte Cack gl pep oly 'y - P s, /aq
3 M//{”“’ J‘l") U/ ove )"'M’
4. Sprap. m/(e (Ofﬁ-v .rv,ij 19 abol [ monly- ‘V‘/’"V7'/;5:,:":/’
Vater Transmission - Source to:~ -
.. TOWD— | ‘ v.. .‘ . . ° P s
: S e T ' .
,E,x,t,?rnal- ° S S

Water Distribution at Refugee Camg

a7 mary c-ﬂ'l

‘Reservoir Sizesvwo £ Number of Taps
RX /S0 R eack YK recertoirs of sebeal po garvicachilolren Feectins 57a 7y

Remarks (including any treatment & sanitary conditions at taps):
3 welir pro v YR e/875 s eoo/ ]a-/4f/,) @7 mew shelpes

& Tapps a7 ov® weler /-ﬂr/ Ao po ool ov/iiole ahiiloArons Camo, ayef
R pocals 143 co/'® oF & fa,ar ench pfow Ao Tehey 7ap 97 sna i d“e Ter oo
ool R Srofes OF Jée Mormn Mo,

General Remarks including est. of water available/person

D]

and notes on sanitation):- :
fow SRelTir N off Foiy dos tiiery S — cheloln oo Heein, .r/‘bfmr 9 Crenr
af»fef‘
/&W ng/cﬂ‘g) '/uorcl'///fc.l‘ Jour wi?é ’<, s R """h/"
Z oo ,' opelylrow Spoovw Jo (6-20 ovo —//mo.r 75 .u//’ea,..,;*/a...,
Sopply From 3.8 _Lue Sosrus, |
Chpiots en f‘re/o Can/er £os reare’e el Sugtly Fron imerm ¢
¢ openes 07 For S iauy 4.://4)' ehey cy/r& luo//‘ PZ:'/"/':(“/;/?‘&
/uln/ qn( O prevgercerrs 4,(44’/ .
/f,,,, //roé/ur 75 Mo ¢f4~/9 Kor sresm caov/ - 7‘.«,. Coy/o{ 4¢og

L B Sl ek G s oyl
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. . o : (
'4,-.- 'Basic Water Supply* Data - Sfobo _Province fayem fobo

* notes on sanitation included - where a",‘ﬂ""le

_Population:- . Estimated Total & @P® 7 (m

Extensive Care _ Added Camp. Pﬁp*._ _o__Aided External
H ’ ¢ 0 1 " 2
Camp Death Rate - pern'day during___

I a ° n
o

" Water Sources: - o , i

Supply Type Cépacity Pump Type Remarks T
1. el G Fovs)  Oreo e/ J;//; - wol"vscel~ fump Folew i wel

~ 9, MI&QQbﬂqed‘* 976" Epg, J'uéav""'ft"/eu Y /o &y Germens

we?d G gocrthr

.WelGor rr0e)  2Pee ”

Water Transmission - Source to:-
¢ ) . i ’
ﬂ/‘ /lle f"'ﬂ' Viala erells 7 Ve D% Jys e”~

Town-
Camp-ﬂ/e,/cqg' ﬁ-.q 75"7 lyu/;” 7: caly

y ) J‘v’?O{’ olbcyr Thay ?vﬁﬁ’ " ‘,"r‘-’ o Jewey

Eztternal- for d5ve" grve /eo,o/e Condrofered édh/ﬂ ’ayfgﬂofe /ﬂev//ei

Water Distribution at Refugee Camp:-
Reservoir Size © Number of Taps 4 SLor foww-LowD Campy /eo/é

Remarks (including any treatment & sanitary conditions at taps)':

70-04' /v.r 4:7 reservonr G"ZQ WN"'“M) 44'( ccgo cnve:/,'o-, 73,(3_:

off /;‘wr .rty/ér Jo c.y e.r.reqﬁ.//y vses 75‘-7 reIC; oY

General Remarks including est. of water available/person

and notes on sanitation):-
J.ZF Aﬂf& c/./'/ru, feerﬁq d‘ﬁ’;oq.. A.yg, m;l(e L L4 4‘,’4"401
74 e 4 75 connec] Jo The Toww sepply — 7%e qveg
[;:l /éq}d{ odrlll/e 07‘ A/fo/cr J'v///;. ﬂcr{ /7 q;ro‘/enf
w74 /‘7'.""/‘ To Jowy For J‘v//ér avd Jowny 15 flre./f-v/,-.

. Jo co7-off J‘V//’ﬁ. . |
__“‘7;-ao.r/7'/¢o/p/¢ served é; d";‘./a_r 19 Coafer of Jowy q
,723)-;. are #o’/O/‘Q’QJ‘ ‘/rolﬂl/l 4///1”“'0/1*0//““'4"47“’
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. notes on sanitation included - where available

‘;Populat'ion:- Estimated Total errebre 2-3 o /o/o

: Basic Water Supply* Data -_ /7. erra, __Province /‘/f’-ﬂ{

Extensive Care Added Camp. Pop. Aided External

Camp Death Rate per day‘: duzjing

Water Sources: o : e

[

Supply Type CaEacltz PumpType - " Remarks

1 wéﬂ 2 -S",e/.s o JC"""J"‘/Q ;eoc‘-'}",. '
2. . . - o . )  ' ' “w s

o < DAl . ' s
3. . ) R

e, .

Water Transmission - Source tb::-'

Town~
Camp- -
5 L - 9‘90". .
External< BTk BT

k3

Water Distribution at Refugee Camg
Reservoir Size/s ""'»QNumber of Taps . & ;

R

l‘ .

TP L
Remarks (including any treatment & sanitary c’ondi"tions at

taps):

LT

¢ .

General Remarks including .est. of water:available/person

ﬂm

and notes on sanitation):-

A7~ a Jive co:«/ ﬁo.( oﬁ:f",‘t«/}w /wqﬁ 00/
/47,/.._ Cotre Yoo c‘l; o' 2 oevr 74’..»- 7‘300/ 4«6/
7‘4247’ /‘e;‘ﬂfq 4"':2.
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4.-.- ‘Basic Water Supply* Data -_#boesa Province
o pbtes on sapitatiqp'ipqluﬂed'- where available »

Population:- ~ Estimated Tptal"gree seneri/ hole
’ | 4

Extensive Care ‘hddéd Camp. Pop. . Aided External

Camp Death Rate per day during e

Water Sources: / 0
éupply Type Capacity Pumﬁ Type Rémarks ’ .

1. wel | | noT" vsedof, VSA dAribey
2. well - | e el used S

¢ I wf

Water Transmission - Source to:-

Town- -
t '?,_ .
n o o ,.‘f:“ .

. Camp-

External-

‘Water Distribution at Refugee Camp:-

Reservoir Size Number of Taps

. . |
Remarks (including any treatment & sanitary conditions at taps):

ey
i w @

General Remarks including est. of Wgter aG@iléble/petSon

and notes on sanitation):-

6/"4/7 ﬂ%.rf;/‘#//-w/ oe/ 4/'?‘/,, /;‘96’
No waler /ral/eo;.__ 00// camp or /o-v;;
f407_ I/oe.} ﬂar /40"& 'Vof://roé/ew
ﬂdvm/zy T WRE Aesrens/ Flos
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'Basic Water Supply* Data - f/eme7s Province fayaradsbo
* notes on sanitation included - where available

1

Population:- Estimated Total 2#~2& coo |

t I

&
°
————

Extensive Care ‘ Added Camp. Pop. Aided External
Camp Death Rate per day during |

Water Sources:

Supply. Type Cébacity - Pump Type Remarks
1., Capped borchote To be voed for shelfer wo fumw or Dewere i,

. - . é bl W, reVIOUS/s o7 0/“‘7750
20 We//}. ' 2"’%‘ Jo ::’:rcf‘:h/ ';1/: Aroq,ﬂ w oo 7
we? for f'ﬂu¢ 2"‘*‘%"— ”M—-o&»ecfl/ﬂ& Qfe'()e of [own
2. well Fr Towr 2-2.5Aye  Mono ee Qtnco/r)u/‘;cﬁ;-
* Y - Serres ar/ o ']
A ~Vf:£‘:¢"(rf;o:9 ‘l:‘:;?’ 7/‘::7“'1:0:‘;‘?.’. Waejer ;:Nfﬁtdfzavq
. Water Transmission - Source to:- " "Jﬁ-f""") Jere. g
:::f »Tgﬁn-
V;Camp-
: Eitei‘pél;_‘;

'Water Distribution at Refugee Camp:-

Reservoir Size/2 evofNumber of Taps €

Remarks (including any treatment & sanitary }copq;l‘t:l‘c‘jx‘{lié‘},g;ft:‘ taps):

ﬁ'o.l'.rl/-rr 74’- zwy 00/71 Mo fcr‘ CQQ/

[ 4

General Remarks including es’t.i“ of water availaﬁlé/person

and notes on sanitation):-
6‘9’2//:’;— one /f C oﬂcr Mr/’/ V/lla'r 3 b T re u,,?"/-vf'
Tuv ‘:}é;,/,:ti/o/’rfqp:f feled 78:”- ovﬁ :«fe/.' I omy
The Town ¢74//7 7;/-1' ﬂo{’Fﬂfz /roaw.rca{/yg aeef
fq‘/.l' fdr J‘?/I//o th/ é‘(l.l’;'/‘vf‘”, g/,,;".‘; ;Q,. owe_
CompP— oflcr- ”ee'/.: ﬂc co//e'f évrtlo/e. c/ec(eo/
and prompt wslaleof anof o/einr) 99 7emw uiry Tyas .

//}f;}f‘fr/‘/'” /5 Jervece /Ze c.uv,/ ~ 7: /q/v :ztt 3’/( =/, /;-oq.rﬂn.umr
Vae BTV hry (mapbe Y fn) T ST poct) Bow\TerilTass ceme
Oaﬁa/c of Jowy. This wed has J"ﬂ/ sobmernés Vst “r pevere/s

Srze pf reServoir pocer 74'14.
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APPENDIX G

‘Specifications for Well ~Sér.v’1cé,‘Eq}t‘1’1blr.iént-f‘.

Prévioug Page Blank
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6000 lbs. capacﬂy
32 ft mast

4T

6000 |bs. capacity
35 ft. mast -

5T

12 000 Ibs. capacny
36 ft. mast

Previcus Page Blaui,




The 5T and 4T all hydraulic winch with the ariginal engineared
Smeal automatic foil sofe broke has o 120 feet per minute line
speed with o 3000 Ib. single line lifting capacity on the 5T, and o
150 ft. par minute line speed with o 2000 Ib. single line lifting
capacity on the 4T. The hydraulic mator is direct coupled 1o the
heavy duty pinion gear.

 Loe i

W%

The 3T main winin ossembly is a hydroulic worm driven gear
box to drum assem’ly. The worm driven drum requires no brake
because the winch cannot be raised or lowered unless the input
shaft is rototed by the hydroulic motor.

The 3T has a single line pull of 2000 Ibs. ot 45 H1. per minute,
Any averload or misuso is prevented by the by-pass or relief valve
~ Incorporoted in the hydraulic system. The 3T winch is totally a fail
safe winch,

All Smeal Derricks are equipped os standard equipment with the
unique method of reeving o one-two or three part line without the
problem or time consuming delay of lcwering the tower 1o reeve

o« seee ¢t amma_ao

-92

The sandreel attachment has a 1000 ib. bare spool lifting
capacity with a 350 ft. per minute line speed. Power up-power down
plus 0 100% freefall for dosp well work. Another feature »f the
sand-reel is a level wind mounted on the back frama to ollow equal
distribution. of the cable 1o the drum. 350 . per minute line speed
with a spool capacity of 1650 1. of %" cable, 1050 1. of 5/16 cable,
and 740 f1. of 3/8 cable.

The operating controls on 3T-4T-5T derricks are conveniently
positioned at the left rear corner of the rig and eosy accessible from
ground level. The mochine is protected from ony type of overlooding
or misuse by a special hydraulic by-pais valve incorporated into the

| hydroulic system,
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i The main frame ossembly ~n the 3T-4T-5T ollows full use of the
Interframe for matorial hauviing or ony other use the customer may
“require,
The 3T-4T-5T will mount inside o utility type body with e
minimum 48" width and 100" length, The lower frcme gssembly »
modified to accommodate the; wheel w:lls on dual whoel Wpe
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Dual rear hydraulic outriggers ore stondard equipment and are
Independently controlled to afford easy leveling on uneven terrain.

The heavy duty tailgate is designed for exireme strength and
long life.

The Pawer To Rear attachments operates the Cathead, Plastic
Plipe Reel, Walking Beam, or other hydraulic equipment.

A o A
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R N
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The Walking Beam is a new concept in the line of jarring or-93-

cleaning and pumping wells. The unit consists of a mast mounted
beom powered by a 2'%" D.A. Cylinder with capacity in excess of
1000 Ibs., maximum 18" stroke, and up to 60 cycles per minute. An
electric valve automaticallv channae rurlae with miren ewitshae that

e
LA f“'tﬁzgp-

o i ktd?
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The oil cooler is a Hayden heavy duty nyJraulic cooling coil with
0 12 volt D.C. fan which in most oprroting conditions allows for
continuous operation narmally curtailzd by overheated Lydraulic oil.

S s eaimie maaet e e
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The Pipe Racks mount independently on right or lelt side of the
derrick and will carry approximately 700 f1. of 1" pipe on each side.
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The front hydraulic ouirigq-or is designed to eliminate the truck
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The cathead afttachment I -o hydroulic
driven 7" capstan; right rear mounted which
_develops approximately 1000 Ibs, pull,

The E3 attachment which odapts 10 all
Smeal Rigs Is designed for light work in hard
to get places or windmill wark. It allows 10
%, odditional mast height ond 4% .
odditional loy bock. Capacitier on the
different models are 1500 Ibs. on 57 and 800
ibs. on 4T ond 3T.

The Remote Control attachment controls the
main winch or sandreel plus the engine speed
and can be used to the rig's maximum winch
capacity within a 30 #t. range of the machine.
Eliminates the need for two men on most
jobs.

The Plastic Pipe Reel scives ot long last
the problem of pulling and servicing sub-.
mersible pumps hung on plastic pipe. The
Plostic Pipe Reel has a 700 Ib, working load
with @ 100 ft. per minute line speed ond a
spool capacity of 300 f1. of 1%" pipe,

spool lifting
-power down
oture of the
1 ollow equa!
o line speed
f 5/16 cable,

. e ———

!
i :
i
i

conveniently
cessible from
t overloading
ated Into the

-‘-l.o-o'

Il use of the
iftomer may

wdy with a
assembly is
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3T Hydraulic Derrick

[ IR A PR L LR XOP 7 I STV TP, LR A T oL L L X

e TrE RIS H%‘;”q The 3T is the most economical all arund
rig on the market today. Low in cast and
$IMDIS T 0T JOWIUECOT TR 2 e of mhe
best small machines available. The 3T has
6000 Ib. copacity. The 3T is designed to fit
on a %" ton truck or larger. The 3T has a
self supporting most which eliminates need
for a guy cable affording fast and easy setup.
The 3T Basic Rig consists of a 32 ft. tele.
scoping mast, 125 ft. of 3/8 NSNR cable, 2
and 3 part line blocks, open spelter socket
with a 3 ton safety hook, hydraulic outrig-
gers, automatic “engine speed control -and
power-fake-off for a 4 speed transmission.
Shipping weight is approximately 1760 Ibs.

NOTE: 5 speed transmissions may require a special double gear P.T.0.

Dual r
independe
The

long life. | 4T Hydraulic Derrick

The Smeal 4T is the newest addition to

- the complete line Smeal pump hoists. The 4T is

designed for the pump man who requires

speed in his operation. The 4T is designed

with a self-supporting mast which eliminates

the need for guy cables. The load is supported

hy two 3%" x 48" double acting cylinders.

Maximum layback on the 4T is 10 ft. back of

the truck to allow easy access to hard to get

pumps or 1-mp houses. The 4T Basic Rig con-

sists of ¢ )5 f1. telescoping mast, 6000 Ib. : .

capacity, 150’ of 3/8” NSNR cable with a swaged ﬂ&-éeﬁwfi» R e T

socket, 3 ton swivel scfety hook, blocks for @ Jiteaztimses ST

2 or 3 part line reeving, hydraulic outriggers, Ex&.‘.?.’ mﬁ&&ﬁ’i‘&”&i‘;ﬁ@m&%

Automatic engine speed control, and a single gear P.T.0. for 4 speed transmission. The 4T will
The Pc adapt to %" ton truck or larger. Shipping weight is approximately 2300 Ibs.
Pipe Reel, NOTE: 5 speed transmissions may require a special double gear P.T.0.

5T Hydraulic Derrick

g The 5T is the most popular all around
R pump hoist on the market today. lts extreme
versatility ranges from small submersible
pumps all the way to line shaft turbines. The
ST is designed with a self-supporting mast
which eliminates the need for guy cables. The
load is supported by two 3% x 48" double
acting cylinders. Maximum layback on the
ST is 11 ft. back of the truck o allow
easy access to hard to get pumps or pump
houses. The 5T Basic Rig consists of a 36 ft.
telescoping mast, 12,000 Ib. capacity, 220 fi.
of 7/16" NSNS cable with an open spelt-

cl.o:l':‘.gv: ered socket, 4% ton swivel safety hook,
beam pow: blocks for 2-3 or 4 part line reeving, hydraulic outriggers, automatic engine speed control, and a

1000 Ibs., single gear P.T.0. for 4 speed tronsmission Tha 5T will adapt to a 1 ton truck or larger.
electric vel Apnroximat. .hinnina wainht ie 2400 the :
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MANUFACTURING‘,CQMPANY-SNYDER NEBRASKA GIGM-PHONE 402-568-2221

January 25, 1984 ' ,. /_‘2.7.;‘.' {" 7256 /f&‘l/

' Mr, ka.f;rmer' Camﬂnmzd ﬂc"
American Ground Water Consultants
2300 Candelairia Road NE 7o, Gustehon sn Hel page
Albuquerque, N.M. - 87107 was - .774//%0 /aqar_f.—

" e ubr Fruek

ATTN.: Mr. Bill Turner | dc/l:'tf % /2o:£ 5. A,L,.;,,(‘f y
Dear Sir: awq/a,/[e ée - "7

/5 meoe € xpeast 7‘14,« one 7.‘./:»4 ‘a

Thank you for your inquiry regarding two Smeal units fop Yémwery —

export to Bolivia. Also enclosed please find a 5T brochure. Sfc‘"“/'

Some of the features of the 5T are: /‘)“7!~
36' telescopic mast
Free standing mast no guy cables required
11' layback
4 part mainline reeving
12000# maximum mainwinch capacity
Independently controlled rear outriggers
Automatic engine speed
Automatic failsafe brake on winch
Main winch has ring gear attached to one side. and
is driven by a pinion gear
120 FPM mainline single line speed

All of the above is standard equipment on a- 5T basic unit.
Please see the brochure for specifications on the optional
equipment. . . :

5T hydraulic derrick................$7490 00 .
Sandreel 1ess Cable€ceeccscessocsonoss 1500.00
Remote control---o................{. 655 00
2--Pipe Packs................;...;.. 220,00
Tailgate....ll....l.l......'........ 90.00

'011 COOIeroo-ooccoooooooooooooooo-oo 750.00
Mountingu.......................-..- 600 00
TOTALIO....l.........l........'............I...l.$1l 305 00
Standard utility bodyeeeecosecsocssees$2200.00
Aux. tank modificationeecececsceceeces 150, 00
TOT-AL.'...l.l.l.l............l.....'...l.ll......$2350 00

1 ton Chevrolet 4x4 chassis 60" cab to axle
H.D. rear springs 5000# 42 StubilZery front and roar
750x16 8 ply rear dual all mud and snow’tires
Spare tire and wheel
350 V-8 engine
4 speed
o rear axle ratio

West coast mirrors 9%


http:21350.00
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Page Two,.;”f°7ff;;
January 25, 1984
Bill Turner

- vflf Cond' /un.c/

. HsD. Battery

“H.D. Cooling
..Gauges

""H.D. stabilizer

~ Power steering
Power brakes
Auxilliary gas
Hydraulic jack - dﬁ;'}t‘*~
TOTAL OF TRUCK........."“

Ramsey 200 front winch with 150' 5/16 cable , RN T
' 6000# pull installed with bumper kit.....ﬁf 4

'Delivery to port at Houston, Texas (per unit).... 1 000 00

°Price per unit F 0 B. Houston, Texas............ﬁé#%?#+700‘
‘Price per 2 units F.0.B. Houston, Texas.........4557#8270&\

The dimensions and weight of the unit are:
_ffprproximately 8' wide
B 103' high
20' long
~ co ' : 9200 1lbs.
bé7¢ ) The length could possibly: be under 20' depending on the
: \ front winch dimensions. o L ‘

ﬁIrathe able 1is desired for the sandreel you need 5/16 6x19
which is per foot. If you need. the .cable please state ol
‘ the length up to 1200' and -add the amount to the quoted price.,

Below is listed the suggested spare parts list for the 5T unit.

TCc pump seal kit.....................$ 44,22 ”"'i
- 2=-=F410 mast cylinder seal kits 2970 5546 .3/£Dea,.
- 2--F406 out, cylinder seal kits 21.80 43.60 .

" 2--R1440 brake cyl. seal kits #+=50- 23+66 /ysza,
1--b!‘ake CYlindeP.-.....-...-........ 70 80 .
1-=7/16x220' mainline cable.ceeesess. 259.80 - S

: 1--C0018P fan motor.........-..-...... *8?99' LJ: N
2--f11ter elements.....-.......ﬁ 750- 13 50
1--AM mainwinch or sandline hyd.motor 227.00

~4--safety latches for mainline hook P
i .&‘f:3¢5ﬂ7-.... JATeﬂ‘
1--12 v°lt solenOid..........-....... ,55.50
1--4X203 Switch.......-.........-.... 5.00
1--2X464 S"itCh-o-coooocoocooccoccoc. 4 00
TOTAL OF SPARE PARTS.................$G&6—?2"

| Hoping the enclosed is sufficient and please contact me .
for any further information. '

WOMPANY

Gerald Kassmeier -97-
Sales Representative

GK/mh
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. "APPENDIX H

, .~ Government Request D
Repair Parts for George E. Failing Dr111 Rig

(Covers two of three rigs currently assigned to the Nel]o Region){ek .

(Provided to OFDA to illustrate condition of existing r1gs)

Previous Paoe Blemnk
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SPARb °ARTS D{ILLIW ACCBSSOHIES 208 EQ;LLING

CF-ll

JOLLO ADMINISPJA”IV" HBGIUI

U

~51H95’ '

‘Description

fums

Previcus Puge Blonk

| Flush joint arill pives 43" x 20ft. long;

with 3", API F.H. welded tool joints and
break out flats; thread protectors fitted.

Flush joint drill pipes 3" 0.D.x20ft.long

with 2".API 1,P.tool joint thread and break-

out flats, 300 wall thickness.

Slips ror 4%" 0,D, ¥lush joint drill pipe to

fitted taper in rotary table 74" on Failing
CF=15 drilling rig. '

Slips rfor 3%" O.D. Flush Joint drill pipe
with breakout Llats(loo P 815)

Drill-collars*S}" 0.De X 20ft.,long with
uoper tool joint 33" API F.H. box and
lower tool joint 33" API PIN with milled
flats for table slip (drill pipe will con-
nect directly together also these 53" drill
collars will connect directly tn the 74
drill collar)

Drill collars 4" x 20ft. with 2§" API 1,.F
box to pin and ilats for 100 F 266 breskout
fork,

Hoisting plug with 23" I.F pin for 3i"
fush joint drill pipe (H-175)

Sub for Kelly to 33" fiush jo:nt drill
p;pe 5=626=C

Sub 2§" API IF box %o yELN API regular box
- -101- . v

pse.

L]
¥

60

30
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Desdription

Quantity
20| Sub 23" API IF box to 33" API regular
11| Breakout fori Ior 43" arill collar with
| breakout flats " "
12| Wission series 3-53-15 wega drill 55"
with 33" API F.H.oox connection " 3
13] Uission button bit 6" for B=53=15
uission liegadrill " 10
14| Wission Button 3i% &" for B-53-15
uission Hegadrill " 5
15| Special wrenches and tools ifor dismant-
ling mission iiezadrill B-53-15-5%" Set 3
16| degadrill mission series 150 4" with
check valve and top by-pass sub with 2"
API rezular nox connection Pse 1
17| ¥ission button bit 5" for semal 150
megadrill " 6
18| Breskout tong georonch friction grip size “
two rezuired (for 4%" llegadrill) Set 1
19| Breakout plate ror mission button bit 5" Pse 1l
20| Breakout plate for mission button bit 6" " 3
21 Breakout plate for mission bution bit gn " 2
22| 9%" 3-cone roller bit with 45" API regular
- | PIN type WTR or similor " 12
23] . Sub with breakout flats and check valve 33"
W?Wf*fayx P.H.box to 4%" API recular box(to con-
nect 6&" diem. bits to 53"drill collars,
also to connect to some diam.bits to 43"0.D,
flush joint drill pipe -102- }" 2



No |

Description

Unit

24

25

26

27

28

29

30

Sub with breakout flats and check valve.
3% API F.H. box to 65" API reg box

(to comnect large size bits to 53" drill
collars, also To connect the same diam,

bits to 44" 0.D flush joint drill pipe.

Table slip to 5;" drill collars

Sub to connect xtelly to 4" flush joint
drill pipe (lower end 33" API F.H.PIN

73" Rotary wable Assemoly on drilling
Rig Pailing CP-15 Shop 170,906146/47

Svare Parts for .lotory iablc 7

FINJO0N ilos 10010

Gear Ring Ho. 10003

Seal Grase x GP 531'1-3606

Cone dearing x TI-544091

" " x PI=4559

X 1T=458=5

Cup bearing x 1I-544118

" " x TI-Lli=742710
x
x

TI-4536
" " PIe453~A
Cone bearing x TI-L/9 742745

rdeavy auty water swivel zikm 2" water course

with pulldown trunions with sub to xelly
type 15-XV swivel

High Pressure 24" two wire braid swivel
nose complete with 2" boss wmmle Litings

£12=-X17=-A
-103-
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“No“f:

Description

Unit

Quanti;

32

33
34
35

5$ﬁare parts for dlotary table 8" on
drilline rig faillins UF-15; shop 0.906785

Two set ring gear and pinion 14 F771
Seal XCr-28700
Seal ACR-88710
Seal 154 F 491
Seal 154 F 492
Cup XTI-72487
Cone 4£1I-72187
Cone XTI-65200
Cup XTI-65500
Cup ZTI-8520
Cone #ifI-8573
Cone aTI-8573

dotary table transfer cylinder assye.
part Ho.1l55F 456

78" table drive U-Joint assembly 10.102F666
uechanical clutch asseably ifo.160F469

U=Jdoint lepair kits
Repair kit X3 5-170=L
"M fS5e5-115-%
" " ASli=5=116=X
" W XSl CFP=45l]
3lock villow AF3-LAif-2

‘|Bearing Seal ASX-0214

deering,ball ASK-0214-2
iain Jurill head clutch(BORG 8 BECK 12.4)

vaier injection pwip assembly 1o.X2ilY-i08-4

- 104-
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Descripti o‘ﬁ»

Quanti ty

42
43

44
45

46
47

. 48

49

‘bpare rarts ror water injection pump
No.X2Y-A08-4 on drilling rig failling
CF-15 Shop No.906785 ‘

0-Ring X2lY=-5876=-A-53

O0-Ring X2iIY-5376-4-52

O0-Ring X2WY-5376-A-68

Plunger assy. X2liY-15422-B-2
Nut,HBx X2KY-19109-A=48
Liners,Upper Cyl.X2lY-15427=C=24
Liners,lower cyl.X2UY=15427~C=34A
Retainer,Suction valve X2WY=~15429~A
Spring,Cuction valve X2NY-11432-2
Cap lower X2MY-if-2168-A-2

Valve suction X2HY-17714-A-1
Plug,Pipe X2WY~-5022-A=15
Ring,tetainer X2MY-10848-A—8

Pressure regulating relief valve assembly

‘Ho. X2WY-11550-8

Orbit motor models CSA.B.CBB”

Air line conditioner unit assy.No.154F185
Pressure regulator model X¥B-P55135-1

8" mast raising cylinder assembly No.10700<D

Breakout tong assembly No.l56F288

type LF tong,for 43" flush joint drill pipe
Breakout teng assembly No.156 F-288 type
LF"tong(for 34"flush joint 4rill pipe)

Spare parts for 65" front hydroullc Jack
.assembly No,106% 726

‘0 = Ring XNC NS-437

Plate,Piston 102F=-560

Set packing 140 ¥ 917

0 - Ring XWC-NS-223  _;o._
Rut,Top ‘Plate .BC=N

" Pse

;
L E
4 T

- | L )
. RO e

" N

"
3

set |
- Pse
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| unit

- ~Quantit

50

52

154

{55
%
|57

Bolt top plate Bbla-B

'Washer,Locx d—ud

Nur,Lock XSK=H-12
Washer, Lock iS{=i/=12
SCR EW,Clanp cap 6C1L2-C
Set packing 142375
Ring packing 1002537

Snare parts ior water swivel tyne: 15-PXV

. Packing 15xV=~5

Wear bushing 15%V-6

Housing seal 15iV~T7

Shield seal 15XV-9

Bearing snield 15XV=10
" retbiner wire 15%V=1l
" XSK-7214-3YG¢ -

Spare parts ior air compressor
Leroi liodel 10052(vart Ho.425x408)

Suction valve Assy.
vischarge valves assy.
Hepair kit

=123" 3-Lone rotary rock birs for soft and
nedium Iormatlon

v;Tool J01nt dope brush D-1933.33
,oﬁlpe wrench ridgid 18"

‘il‘t_” N "o 0 24
" " " 36"
" " ] 48u

Spare narts for air compressor IOOSDS

,011 filter element XLR-43-361

Wm0 IR-43-39T
-105-;
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No Descript Unit | Quanti
99| Spare parts ior 7A" ZB" PY-F{X Gardner.
BAFFLE,Piston Rod 250-1-riX~840 Pse 4
0il Stop Head 250-71{-495 " 2
Gasket,vischarge flange 250-25-(=603 4
Gasket,cylinder head " 8
Packing,stuiiing box 250-60-BG=13 " 24
Junk iting,Stuifing box 250-30=-317 " 4
Bushing Gland 250-1-i'D-152 " 4
Rod Piston with nuts 250-7{X-183-% n 4
Tut,vrosshead 250=50-1=1137 " 4
Liner,Cylinder 74" 250-F{-456=75 " 4
Packing,liner set screws 250-60=C=5 each 48
Liuser sleeve 250-3-5Gi~519 " "8
Iigton 74" API=3-250=45=D=262 " 4
Rubber,piston R7=-;" 3 " 8
Valve assy.250=4=i0=452=3 L 8
Sear,valve 250-r0=451 " 16
Spring valve 250-76-4~139 L 16
Gasket,velve cover 250-25-G, 32 " 16
60| _Filters for truck encine
fuel Tilter primery XGii " 10
" " secondary XGil=1TP9lb " 10
0il rilter XGH~PF=-911 " 10
-107-
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 DRILLLNG MAT“?IALS

*hk

No-

Desoription

;?l‘

palls

; Baro1d quick roam 1n 55 Sallons drums

Revert/Mud 1n 25 lb bags

;‘209;[joint‘compound‘iprSIgall;

4 x4 pick-up 1 ton

argo fruck 10 tons -

| [#** - not included in recomended budget

-108-

EZ - liud packed 1n 5 gallons plastic '

Quantit

Too

25

50

20




“APPENDIX 1

neyuweaw of Equipment & Construction
Materiais to the Government of the United States
-of America for Droug ected Areas o opia

~(Inc1udes penci1 notations on recommendations for small tools, etc., by WASH

,consuTtants)

‘Section I

sSection I

Section III:
Seﬁtion‘IV:i
~ Section V:

Section VI:

;Toois and Equipment Requested by

Dri11ing Rigs Being Requested by Ethiopia

;Hydro]ogic Survey and Investigation Equipment Requested by
vEthiopia ‘

fEarth Resistivity Unit Requested by Ethiopia ;1 :

;Af

iMiscellaneous Items

VCOnstruction Material Estimates '

-109-



D Hngilqs Bei @Requested by Ethiopia
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Remark -

I Item Description Unit| Qty.
’ I. Drilling Activities
Orilling Rigs
1 |Truck Mounted DTH/Rotary Rigs capable | For SetGthers;Shoa &
to drill to 499 mts. | each] 2 rghp~
2 |Truck Mounted DTH/Rotary Rig capable " 1 Sg:t)p(ﬁeéiop,
to drill upto 250 mts. . | Sidémo
3 |Truck Mounted DTH/Rotary of Medium : Wollo & Tigrai’
size capable to drill to 150 mts. " 2 <EE AFPE NDiIx T
4 |Auger Rigs with accessoriss /Attach- For the abovg/drought
ments/ to drill large diameter wells A agtieted a5
capable to drill upto 60 mts. "1 5 - '
: No 7T ? :
II. Drilling Accessories | I.{" G nau o LIS o
A - DTH/Rotary Rig capable to drill - be mraatdlet andd
{400 mts. C or 'tias rpeldl
~ e b GSSesSoriey Wio
1 |Drill collar "L 3 |de be reviewea,
2 " pipes : * 1 140 |6 mts. length
3 " Bits, Rock Roller bit 15" "l 6
4 1T » " " " " 12n " "8
g n’ ‘n " w " 10n »n a
7 n » » ” » 87/8" » 1'10
B » » ” ” -" 7 7/8" ” B
9 |Reawer bits " " 12" * |6
10 " " 10", " 8

-113-
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Item Description Unit Qty. Remark
" 12 | Rock Roller bit, Tungestion each 4

carbide tips 12"
13 " " " " 10" " 4
14 " " " " 8 7/8" " 4
15 " " " " 8 7/8" " 4
16 | Hanmer Button bits 10" " 4
17 | Rock Roller bit, Tungestion

carbide tips 7 7/8" " 4
18 | Hammer Button bits 9 7/8" " 6
18 " " " g" " 6
20 " " " 77/8" " 6
21 " " " g" " 4
22 | Chain Tongs " 10
23 | Pipe Wrenches 48" " 10

B - DTH/Rotary Rig capable to drill

50 mts.
1 Drill Collar " K|
2 Drill Pipe " 70 |6 mts. length each

C - DTH/Rotary Rig capable to drill

250 mts.
1 Drill Collar " 2
2 Drill Pipe " 50 . b mts. length each
3 (1 of 3-24 ache)

III. Construction /Drilling/
Materials

1 | Casings, Mild Steel API Standard

- 6 5/8" psc 3000

- 8 5/8" " 200 .

- 10 5/8" " 50

- 12 5/8" " 20 .
2 | Casings; PVC riged & double coated ,

6 5/8" blind " 1000

I.I/3




- 3 -
Item | Description Unit | Oty.. | Remark
3 |Casings; PVC riged & double coated
6 5/8" screen ' pcs: 375
4 |Drilling Foam Drums
2001, | 25
5 |Aqua Jell sacs 2000 .
‘6 (Dop /Petrolium Product/ Drums 12

<115~




 SECTION II.

"Tools and Equipment Requested by Ethiopfa
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:*vCONSTRUCTION ACTIVITIES /PIPE LAYING/ -

"I Tobls 8 Equipment

@cdd L g.lru)l'nd
"L wﬂ“ﬂ }asﬁw&@&()

Dascription

',Uty.

Remark

o0 swNa

Pipe Threader 1-2"

.‘J'A “u ,” S ' B 2 . - 4"
Pipe cuttep 1"-4" -
| vice . -
Reinforcement bar cutter upto 20rrm.;,;.,,‘ ik

Pipe Wrench
- 14"
- 18"
- 24"
- 38"
- 48"
Chain Tongs
Hack saw
" " blades
Plumb bob _
Stesl meter tapes
- 50 mts.
- 30 mts,
- 20 mts,
- 3 mts.
- 2 mts,

200

20
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1 |
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2
20
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40 .

10
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Item |

Description

| Unit

ek

12
13
14

15

10
11

a2

Vibratoru
Coupactors |
Mlxers

- iM° capacity

- " , 1
-Hammer Jack with drllling accessorias 1

& compressors
wheel barrow
Welding machines

II. Pipes & Flttlng__

*liGalvanlzad steel pipe.

4"
3
24"
‘Zr,g;
13"
"
1374:~

Punps & GenaratorS' 

' Subnersible punps

Q = 31/sec H= 75 mts,

Q =3 1/sec H = 150 mto.

Q@ = 2.5 1/sec H = 200 mts.

Q = 2.5 1/sec H = 250 mts.
Q= 21/ssc H =300 mts.

QBZSIMW H = 200 mts.

hot water punp able to work at 70°c : $ i'&
| Generating set H.P 9

. LT B

P K
B A D
. SR R

L

(= |
25 |

1 . 15 ‘.
0. |

| 151

" |00
| 2000 .
| 3500
~ | 4000

4500
ikﬂoob '
1000 |

| 2
f o]
15|

10

200 |

‘  10?:
a5 |
0.

. ’,4_,,3’

Bes

.{ulv\d&o‘ PUL .

e

t
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| 1tem

Description Unit Qty. Remark
13 | Mono Vertical Shaft Pump single cylinder pcs 10 Oxg « has
14 " " b * double cylinder " 20 . _;’ *‘:"‘“ .
15 | o "+ " 3 cylinder " 35 d“;f.m"?’“ o
16 | Centrifugal Pumps " 15 20 Mone
17 | Hand Pumps " 500 . wfmr,
18 _ | De-watering Sledge Pumps " 2. | .1
Wikl pfump undts bu
oa IU'.C" *’
- Ay WIZ" Ok fuem
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~ Hydrologic Survey and InvéStigafio'r'imrEdui‘bment Requested by Ethiopia
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~ SURVEY & INVESTIGATION EQUIPMENT

|I. Surveying Equibneht

1 . | Theodalite with tripods " 5°
2 | Leveling Dust. with tripod (Automatic)' ~ .5 |
3 | Range Pole - L 50
4 | Leveling StaH-‘ (stadier) Sectional » 10 '
5 |Setimeter * . » | 10
6 | Pockst scientific calculator » ‘ 5“
7 | Direction compass " 5 .
II. Geological & Hydrogeological appex,
Investigation Equipment ?,ooa {wfuv
1 Pocket lens x 20 . " 10. *
2 | Branton Geological Compass » | 15 Y
3 Altimeter ' » 10 1 X
4 Water level Ladicator " -
a) 100 mts. length - 15
b) 150 mts. * N
) 200 o0
d 300 * * - 5.
7 | Side bags - .
8 | Stop Watch (pumping test) - 15.
9 | Earth Resistor sst 5
10 .| Photo Sounder with enough d-'iltrs . 5 ,
11 | Chemical Analysis kit with enough “ S
chemicals (Hatch kit) " .5"‘ S
| .../s‘* omd 9“(”
B & uT
Nk 'h l’f-
oll.\relar
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CSECTION IV

 Earth Resistivity Unit Requested by Ethiopia -

Provious Page Blamk
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Item

Description .fUnif

Rate
In Birr

g Aﬁnﬁht ?

'Earth Resistivity Unit:-

Water Conductivity Meter:-

Digital read out

A low frequency AC Resistivity system
operating frequency 5Hz’ range 100 UR set

10 KR (8. 10 - V/1)
Receiver: range 100 UV-1V

Transmitter: output voltage 500V
(1000V peat - 10 peak)

- output power max. BOW

- operating: 5H square wave
Power supply: independent chargeabla
battery sets

Charger: charging time about ten hou
for fully discharged batteries rs

Accessories: set of two reels with 1.5
km. (5000 ft.) wire sach four stainless
steel elsctrodes; detachable battery
power supply for the transmitter

‘Wall-logger:-

Digital read out

Automatic temperature conpensation |
(from 0-100°c)

Battery operated
Probe: no field effects

Differentrange sslections: 0-2, 0-20|
0-200, 0-2000, 0-20,000 [ndcronechs/cm.set

Electrical logger

For measuring sub-surface resistance
in water wells to be drilled, in alll
geological formations, upto the :
depth of 300 mts.

Complete with all necessary part and
accessories.

2557 4.
Aﬁ;i

25,000

'?t_: F~ ons
——-’—-
[ /._Dn

,4Qv/'s-

215050

Y, 24 e5;~f

| 3,000

’ ¢~ ‘l}ﬁ'ﬂ

)| 54,000 .

75,000

-

(24 'u—-#

TZ}LL;/'atﬁﬂ:;,

u-ufo7 5‘7.!

(ﬁrl‘ ens

seppCes
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Rate |,

Item| : D‘e"s‘cﬁvpinﬁ - |unit | Qty. | Amount
S SR ! S InBirr |

-4 | PH Mater
= Preferably dlgltal read out

-~ Range 0-14 PH ‘ / i .
- Accuracy £ 0.28 PH e /"/“‘j‘“m 7

= e onpy ¢3
=Smallest scale division 0.2 PH . Gole 14 1edominmacti))
- Repeatability # 0.4 pH | Aack) 7e57 i Cpope 6
'~ Temperature compensation (0°-100°) . | set 6 800 4,800 .
5 | Tels - meter or range finder(FOR measur- A lg .
| -ing horizontal distance upto 500 m.) pcs 6 300.. 1,800 .
6 Voltimeters for checking the direct __(_!/_a__ R
flow of current in electrical wire " 6 350 . | 2,100°
7 | Plastic measuring tape greduated in _&_ﬁ‘ge_g_y.ow »
meters 100 m. long ‘m |12 | 300. | 3,600
8 | Sounding Cable Set Wounu on two : , L EEEET |
separate plastic reels, sach ‘2 re ~\.~Tu£o.ol R R
containing 500 m. of .75 mm® wire ‘sst . 10° | .500. | 5,000
8 | Portable fluoride meter e l; 6 | eoo. 4.800
10 | Walkie - Talkie with rangs of 3 - 5 ° e T
km. : B 15 as0. | 2,250
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© SECTION V

Miscellanebus Items |
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N -

. 111, Dra{-‘tilnstmmanta ";fi ol
: :Laroy Guide Amharic -
Rapidographs

Drafting Drawing tablse

OTHERS (MISCELLANEOUS)

I. Electrician Tools & Inst.
Ammeter
Voltmeter

e
1 |10 '
| pes

/rzco'

| /'zc e

N OO b, W

- b -
N o O

O O N O U H WN

Multitester

Screw Drivers, Insulated handle
Special Insulating Taper
Pliers

Tools Kit (Electrician)

I1. Camping Equipments

1 man tent
2 men tent
4 men tent
10 men tent
Cooking set
Eating set

Field bed

Air mattres
Sleeping bagst
Camping table (-Folded)

"  chair
Tea cups (let]

; ﬁcs
| set

pcs

kit

oo |0 o

200

| /ac?’
Yreced |

MoNE
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SECTION VI

"iifEGhstruction Material Estimates
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) “'ConStruction Material Estimates

—

’ , 1tem Description : Uni.t Quant:l.ty

4" Union
g
okn w
B LA B
AN e T
4" mipples |
3*  n
| PV |
‘ 52"- "
' 1%" "
4" Elbow 90°
#° 3" Elbow 90"
1" Nipples °
25" Blbow

12
24 .
36
.
a‘  ;ﬁ£i§i, |
g s

2" Elbow |
B L : 1 ] 16
CavEbowss® | o | g ]
T LI RY 1 o 16

=

Bt LR TR T T R ST RN O =

R

e e e L

KA

O~

22 | awow g
25 | smeom o | W | g,
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ﬁi¥§§91' _‘ ‘Description i 1ug1§!j*‘Quant1t§";

26 | % 90° Bends - | Mo | - 2
28‘ RE A jf} | 1 ’lﬁ
29 | 4"4s® Bends | " | 16
32 : é{"‘ "

- 33 1%" , "
3% 4”;‘éddké?s
35 | 3* "
36 23" "

’ 37 Lo "
8 |
39 4" Crosses

e
250
500

- 650
800
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| 57 4" .R:e‘gl'ueers No 32
58 3" X25" reducers " 60
1 59 gan - m " 45
1 60 e B " " 30
6 | v m " 40
62 2Nz 4 " " 50
63 13w " " 20
64 1%% %" " " 20

65 1" faucets - " 80
66 5w " 80

67 3" Chéeck valve " 10
68 2%" " " " 10
69 on  w " " 10

| 70 3" Gate valve " 20
71 2%" " " " 20

72 N u " " 20

73 1k » " " 20

1 74 13" Water meter " 10
75 3" Alr release valve | Pés 5
76 2" " " " 5

77 on- n ] ] 5
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' APPENDIX J

- Contacts for New Drilling Equipment and/or Equipment Rebuilding

Sectfon I: ,",Co;it‘a'ckt;"",fdr' New Prilling Rig for Qu'lckDe'l'lvery 5

Sectfon I1: - Principal Gontact List .
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. RATED Hisoon (as7.2mpnowes = -~
CAPACITY fwith 2.7/8" (73.025 mm) drifl pipe

¢8:gned (0 handie Casing loads uP 10 25,000 . wih single sheave bIock. -’ ‘.-.‘-

MAST
Choice of
two lengths

Electrically welded trom col0 drawn steel
tubing R:gid structural sections. Raised and
lowered by one large double-acting hydrautic

cyhinger

(Masts wilh expanded working areas are

Hewght......... 16 (081 myorISh (107 m), or 81 (1 S1 m)
Clearance above Labie for using 20 fi. (6.1 m) o !l pipe.
Total gross capacity....40.000 Ibs (18,144 kg)
Max hook loac capacity ..25,000 122 {10,340 4G} with single st v biock
Crown......2 sheaves lor wire iine. angled over hole and drums. (ol beznng
(I-shiive crown avaliabie wnen dnll s equipped with opianal third drum.

Holg-back feature optional

te
2

available )
Spring tension provided in crown for each pulldown ¢ . |
DRAWWORKS f Two identical druma. Spool gameter ............. {17.78 cm) .
Spiral bevel gear dnve. - | Spool lengtn ... (2222 cm) N
Oil bath lubricstion. Ma.. single line pu +++(6.804 k) :
Fochon clutch on eech drum. Brakes ......... «+.(40.64 cm & 15.24 cm}
' Air clutches optional Ling capacity . ee{12.7 mm x 1524 m}
N Clutches .......cecteee FRPPIN L - T 1 U v (35.56 cm) e
Third drum or sand rest for baling. - e . . ’ *
t {Optional) , Spool dumeter........c.o. T eueanens cereeenes ceeenn(12.78 cm) L
z. Fnchion cluich standard CeY Spooliength ...............24" ..... . ves. (60 96 cm) EE.
pee Auir clulch optional. Max. single e pull ........4000108 ...... <o o(1.014 KQ) .
& Broke .....u.e... PPN veed 167 R &-9/2° ungle +e.{6064Ccmx 1143 cm)
x Cluteh ... 11" 3plate ................. {27 94 cm)
'
v ROTARY [ Reiractavie hydrauhically 14~ 0PenINg ..ooennneeniin BT e (1905 cm)
% CABLE [fSpvat bevei gears or . ..(1334cm)
: Ol bath lubrrcation L (2022 cm)
;_.' Tapered roller bearings throughout
‘.
':-' PULLDOWN JHyodraulic motor dnive Pulldown in low gear ... 4,880 1bs. per 100 psi hydraulic pressure. LA
‘ Two 1-1/2" prtch chains. Puligown in high gear ..... 2.900 Ibs. per 100 ps: hydrauhic pressure. 7
< k Two-speed (ransmession (Actual stait or 80% theorelical.) . W

i MUD Jv-beit ¢crive Choice of models FAILING Modet FM-45, 5 x 6-1/4" (12.7 cm x 1538 cm} duplex reciprocaing type power
. PUMP Frcthion clutch aliows beils to remain idke pump
. A when pump 18 nol running Optional mud pumps include the 5™ x 6. 5° x 8 £ad 5-1/2"x 8~ (12701524 cm,
(Optional) 127 5 20 32 cm and 13 97 x 2032 cm)
CENTRIFUGAL §v-beli drive. S8 .iiiiiinin, e 3R e (TE 2 MM K 10 16 mmy
PUMP Avsiladle only on certain units. - LA , N
. ca X - . N _". . . HY N
{Optional) .
AIR J v-belt dnve Choice of models Model 50-S1 provides operating pressures up 10 45 p3:
COMPRESSORL EqQuipped with salety valve. air cleaners, Model 50-5D5 or 100-SDS provides operaling pressures up 10 125 psi
{Optionat) unloading mechanism and surge tank Mode) 256-S2 provides operating pressures up 10 250 ps
MECHANICAL [ Al heircal gears Single piate 12° (305 mm)  EFour speeds lorwarc, one speed reverss. Rolary speeds from 35 1o 220 rpm with engine _tei
rotary ciuich ahead of transmission a1 1800 rpm Aesmote controlled from dniller's station. An oplional Jspeed aunihary S SN€
ROTARY ©
tr ) le. 1n as 1 10 the 4-speed, when slower rpm, desirable when .\w__"':!
DR'VE using down-the-hole 1ools 13 required ‘ b -
N HYDROSTATIC {Fiuio motor fiange-mounted 10 a 4-speed Aolary speeds .............. Oto 115 rpm
> ROTARY §‘ransmasion Aolary torque .............. 12,000 tb- f1 at stal
H DRIVE
= B {Optionalj
. N
_l“_ SUB J Three-snatt, chain drive Quadruple roller chain, /4™ (19 0 mm) pitch. Unitized as3embly with #11ction Clulches for
h. DRIVE Ball beaning reciprocating pump. centnfugal pump. or small air compressor, if the dnll s equipped
£~ 01l bath wilth one or more ! Ihese oplions
OIL V-bell drive 40-gal (150 iters) per min 81 1000 p31 (70 # “g per $q CmM) Max
PUMP
CONTROLS Rengineered aesign. Conveniently grouped at drilier’'s 31ation. including safety swilch and engine starter button

MOUNTING

Truck of suitable capacity Specifications
depend on dnill components seiecled Weight
vanes with (ruck and ophional equipment

Tiuck engine powers g fhrough power take-off and sub drive arrangement Truck asles,
$PFINgs and tires must mee! lederal regulations pertaining 10 1018l vehicle weights

LARGO., FLORIDA

FOREST PARK, GEORGIA
NEW ORLEANS. LOUISIANA  GRANTS. NEW MEXICO ST MICHAELS. MD

PLAINFIELD, INDIANA
CASPER, WYOMING

GENUINE PARTS FOR ALL FAILING AND/OR WABCO DRILLS ARE AVAILABLE FROM

HOUSTON, TEXAS
ODESSA, TEXAS

IN CANADA
EDMONTON. ALBERTA
CALGARY ALBERTA

GRAND JUNCTION. COLORADO
FRESNO. CALIFORNIA
BURNSVILLE MINNESOTA
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%115 ‘Principal Contact List

" WATER SUPPLY NEEDS
ETHIOPIAN DROUGHT-VICTIM CAMPS

(WASH would be pleased to assist with any or 411 contacts)

Status of Improvement efforts by OXFAM
James Howard - OXFAM/OxTord, gnglana 08-655-6777

or: Dick Copeland

UNICEF - Future Plans

Martin Beyer - UNICEF, Chief Advisor/Water (212) 754-1234
or: Jacques Beaumont - Coordinator/Emergency Unit (212) 415-8370

Drilling Rig - New for immediate delivery - need to add air hammer capability.
(See Appendix J - Section I for contact) ) |
Drilling Rig - Rebuilding and Overhaul

Galen Braifﬁwaife - George E, Failing Co.,

Enid, Oklahoma (405) 234-4141

Contacﬁ for parts and service personnel

Drilling Contract with US Drilling Firms - to {fnclude pump repair and
hydrogeologist services.

William Turner - American Groundwater
Consultants
Albuquerque, New Mexico (505) 884-2768

Robert Vanvaler - Roscoe Moss Co.

- Los Angeles, CA (213) 263-4111
Paul Sutton - HYDRO-GROUP T e
LT Boston, MA office. (617) 648-3200
"be: Hawkins 011 and Gas : ‘ f‘ﬁgf
Tulsa, OK (918) 5K85-3121 ‘
via non-profit offer from Charles Bartlet ’¢(203) 623%9}36

Lontainers for individual transport of water
Tony Russel - Reliance Products Ltd., o
Winnipeg, Canada (207) 921-2980
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Quote: 50,000 “Fold-a-carriers” in stock at $1.85 U.S. ea.
special run - without advertising f :
packaging at $1,70 U.S. ea.

sprices FOB Winnipeg with special run of 2 1/2 gallon size not available untﬁl
6 January 1985 due to Christmas week shut-down of plant).
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