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FOREWORD AND COMMENTARY

As | compare my assignment in Guatemala City, Guatemala with others in Central and
South America, | find similarities and differences. The economics are such that
Guatemala City, like other major cities such as Sao Paulo, Brazil or Caracas,
Venezuela, does not have all the infrastructure that is needed. In comparison to the
United States or Europe, the available funds are limited. Similar to the United States
in previous years, the quality of the environment has come second to basic needs of
life, that is, food on the table and a roof over one’s head. The poverty level is high
in Gua‘~mala. However, Guatemala City does have a working water supply system
that is serving the basic needs of the city and producing minimally acceptable water.
It is poor by U.S. or European standards, and improvements are needed to better the
water quality, ensure its safety, and increase its quantity.

This is also the first major city in which | have consulted that did not have a
wastewater treatment plant or adequate sewage collection system. The wastewater
leaves the immediate area of the city and is deposited 15 km away in Lake Amatition.
This, of course, is at the expense of the lake.

Privatization offers an opportunity to circumvent the practical problems of finance,
bureaucracy and politics that will delay the necessary improvements. Affermage
offers a solution for the water system and concession would be better for the
necessary needed improvements for wastewater treatment.

| am impressed with EMPAGUA personnel as well as its consultants. They are
knowledgeable and in my opinion, capable. They are anxious to improve what they
have.

There have been many studies and master plans completed. It is now time for action.
Implementation is now needed.



1.0 INTRODUCTION

The U.S. Agency for International Development through Coopers & Lybrand is
conducting a study to determine the feasibility of privatizing all or parts of EMPAGUA,
the main operating agency in Guatemala City, Guatemala, responsible for water
supply, water treatment, water distribution, wastewater collection, treatment, rain
water runoff, water meter reading, finance and administration.

Mr. Jean-Pierre Schwartz, an employee of the Washington Trade and Investment
Group, working for Coopers & Lybrand has prepared a draft report titled,
"PRIVATIZATION OF EMPAGUA; Diagnostic and Concepts". This report reviews
EMPAGUA’s facilities, operations, responsibilities and mak.is recommendations
towards privatizing segments of its operation.

I was contracted to assist Mr. Jean-Pierre Schwartz to review the technical aspects
of the use of privatization in executing EMPAGUA's resscisibilities. This review is
based on reading Mr. Jean-Pierre Schwartz's draft report "PRIVATIZATION OF
EMPAGUA; Diagnostic and Concepts", visiting pertinent treatment facilities (my visit
July 5-8, 1993), interviewing key EMPAGUA personnel, EMPAGUA consultants and
a continual dialogue with Mr. Jean-Pierre Schwartz including an initial discussion of
the draft report.



2.0 WATER RESQURCES

Guatemala City is unique. One-half of the city drains into the Pacific Ocean and the
other half into the Atlantic. Since Guatemala City is at a high elevation and at the
beginning of the drainage slopes there are no large rivers. Instead, the rivers are
extremely small by our standards. The rivers in dry weather measure perhaps two
meters in width and are very shallow. There is one lake, the Amatition, approximately
15 km south of Guatemala City that is presently grossly polluted. The lake measures
15.675 Km?, and the volume is 286 million cubic meters. It has not been used as a
source of water because of its low elevation and high energy pumpage cost to supply
Guatemala City.

Deep wells presently supply over 35% of Guatemala City’s water. Fourteen local
rivers supply approximately 25% and the remainder comes from the Xaya-Pixcaya
River via a 57 km aqueduct. If we use the estimated annual production of 90 million
cubic meters in 1992, the average would be 2.854 cubic meters a second. This
calculates to be 1 cubic meter a second from well water, 0.72 cubic meter a second
from the fourteen (14) local rivers and the remaining 1.14 cubic meters a second from
the aqueduct. These numbers are approximate. It is interesting to note that the
average obtained from each river is 0.051 cubic meter per second. This gives one a
perception of the scarcity of surface water in the Guatemala City area.

It is believed that Mixco, a rapidly growing area immediately outside of Guatemala
City that presently is entirely dependent on well water, will very shortly (within five
years) exhaust its available well water. Mixco’s well water elevations are dropping
3 meters.a year. At the same time, well water elevations in the Guatemala City area
are dropping between 0.7 and 1.0 meter a year. There are at least 1,000 private
wells owned by home owners, various businesses and industry. No permits are
required so the exact number, size and capacity are not known. This makes it difficult
to draw complete conclusions concerning water needs and quantity used. If we
assume a population of 2 million dependent on the Guatemala City water system and
90 million cubic meters used per year (1992) this equates to a per capita usage of
124 liters per day (32 U.S. gallons). This is less than half of the per capita use in the
United States. Industry in a U.S. community raises that quantity to at least 372 ‘iters
per capita per day (100 U.S. gallons).

Unless Guatemala City can obtain water from a more abundant and dependable
source, it is obvious that the city will be limited in the foreseeable future.



2.1 Well Water

Since there is relatively little surface water available in Guatemala City, ground water
has been fully exploited. There are wells operated by EMPAGUA that feed directly
into the water distribution system simply with chlorination, public wells, wells dug and
owned by residential property owners, and large wells owned and operated by
Industry.

EMPAGUA’s records report that approximately one cubic meter a second of their daily
supply is derived from wells. What is not known is how much additional water is
pumped from the wells by privately owned and operated wells. There is no permit
procedure to monitor well construction or use. Nor is there knowledge as to whether
the wells are treated or even chlorinated.

As | traveled through the city visiting treatment plants and other EMPAGUA facilities,
well drilling rigs could be seen in use in many areas.

According to EMPAGUA's consultants, the ground water elevation is dropping 0.7 to
1.0 meter a year. The ground water is dropping faster than it can be replaced with
rainfall. It is inevitable that existing wells will be extended and eventually the
available well water will diminish - all of this at a continuing expense to the citizens
of Guatemala City.



3.0 WATER DISTRIBUTION SYSTEM

The City’s water system is divided into four districts (zones). Each generally is served
by a water plant and a storage tank. There is some overlap in that water from one
area can go into other areas. Very few areas of the city have 24 hour a day water
service. Most of the city has intermittent service, receiving water three times daily
for perhaps a total of six to eight hours a day. Those who can afford the cost install
storage tanks in their homes to store water fo; the periods of the day the water is cut
off. There are public wells for those inhabitants who do not have water service in
their homes.

The water piping which is metallic is reportedly in poor condition. The Jean-Pierre
Schwartz draft report indicates a 35% loss through leakage. This is typical for old
U.S. cities like Philadelphia that have ongoing leakage control programs. | would
challenge that figure and assume that there is even greater loss in Guatemala City
because of the absence of an effective leakage control program. Based on a sample
of the water piping, the interior of the pipe appeared to be in good condition, but the
exterior was badly corroded. The corrosion appeared to be from galvanic action due
to adverse soil conditions.

The intermittent distribution of water, the use of home storage tanks, the reduction
or absence of chlorine in parts of the water system and in storage containers and/or
tanks is contrary to good water distribution practice. There is a great possibility of
back siphonage of contaminated water into the distribution system when the pressure
is low or cut off.

A review of typical bacteriological and analytical results of water samples taken from
the water distribution system in June and July of 1993 (shown in Appendix) generally
show low coliform content, but also water samples that were bacteriologically poor
due to the presence of unacceptable number of coliforms, low chlorine content or in
some samples the absence of chlorine.



4.0 WATER TREATMENT PLANT REVIEW

Most of the details of Guatemala City’s water treatment plants are included in Mr.
Jean-Pierre Schwartz’s draft report. Escorted by consultant engineer, Jorge Antonio
Garcia Chu, and a EMPAGUA driver a second day, | visited the five water treatment
facilities. The following is a brief review, summary and evaluation of the two major
facilities. | will not repeat the statistics of the remaining small facilities. They are
included in the draft report.

Lo de Coy

The largest, and in my opinion, most important plant in terms of its condition and
potential is the Lo de Coy treatment plant, which went into service in 1978. What
I would classify as a conventional plant, Lo de Coy : located at the highest elevation
in the city and boasts the lowest energy cost. The . nurce of water for the plant is a
57 km aqueduct from the Xaya-Pixcaya River. Th.s aqueduct is operated by an
agency of the federal government. The aqueduc: has a capacity of 3.0 cubic meters
a second, but records show an average of 1.0 cubic ineters a second.

Lo de Coy is a modern plant by U.S. standards, with room for expansion. In fact,
they have already excavated for an additional sedimentation tank. The equipment
appeared to be in good operating condition. Although the plant is equipped with a
modern laboratory, lab work was minimal; in fact, all bacteriological work was done
at a local university. Three operators are used each shift 24 hours a day. Personnel
were knowiedgeable.

The plant’s design capacity is 1.5 cubic meters per second. It was surprising to me
that with the apparent demand for water the plant was only being operated at 0.9
cubic meter a second. The reason given was that they did not have sufficient
aluminum sulfate to treat more. The chemical was commercially available but was
tied up in a procurement dispute. Aluminum sulfate is used to flocculate prior to
sedimentation and sand filtration. The effluent is chlorinated prior to discharge.

The raw water source must contain sewage. | saw evidence of sanitary waste in the
preliminary treatment tanks. However, the plant effluent was clear and the analyses
| was shown in the laboratory were satisfactory. The laboratory reports stated a 1.8
mg/It chiorine residual in the finished product.

This plant has potential in helping solve Guatemala City’s water problems. It has area
for expansion and additional rain water.



Qjo de Agua

The second significant facility is Ojo de Agua, which initiated operations in 1961 and
has been expanded twice since then. The water source is deep wells. It has a
present capacity of 0.7 cubic meter per 3econd, and it is an impressive looking
facility. Equipment at this station is in good operating condition but of an old,
inefficient design, which contributes to the fact that this facility uses the greatest
amount of energy. Accordingly, | believe changes could be made to reduce
maintenance, chemical and energy costs.

Ojo de Agua is not a true treatment plant. Four wells pump water into a very large
storage tank. From here it is pumped directly to the distribution system or a storage
tank for distribution. Itis chlorinated and it is a good quality water. No water quality
testing is done at the plant.

Many laborer-type employees can be seen at this plant. They were involved in
landscape work. The plant was located in a large park like area.

Tr n

Having a combined capacity of 0.72 cubic meter per second, the remaining four
treatment plants are small. The plants flocculate the raw water with aluminum
sulfate, filter through sand pressure filters and chlorinate. The lead people at these
plants do well considering the age and condition of the equipmentin use. The quality
of the finished water varied from plant to plant. Some were clearer than others. Their
testing was limited to color and turbidity. The laboratory test equipment was not
operable in some of the plants.



5.0 EWATER TREATMENT AND COLLECTION

This is the first large city (over 1,000,000 people) in which | consulted that did not
have some type of wastewater treatment plant or at least a start. Sewage and other
liquid waste, unless it is allowed to seep into the ground, enter sewers that eventually
flow to the small rivers that run through Guatemala City. It is my understanding that
most of the sewage eventually enters the Amatition Lake about 15 km south of
Guatemala City. A visit to the lake showed advanced eutrophication. This is a direct
result of sewage as well as agricultural and chemical waste entering the lake over a
long period of time.

From a distance it appears to be a beautiful lake; however, unchecked eutrophication
is its death knell. It could be a tremendous asset as a recreational outlet for the
Guatemala City area.

Uncollected, uncontrolled and untreated wastewater presents a potential threat to a
community’s health and well being. This is particularly true of a community that uses
considerable well water. There is always the risk of well contamination by domestic
and/or chemical waste. Contaminated weils are extremely difficult to reclaim.

Adequate sewage, industrial waste collection and treatment must be addressed as
soon as possible.



6.0 WAY FORWARD - PRIVATIZATION

There is nothing that contributes more to a community than a good, adequate and
wholesome water supply. It is one of the main requisites for a healthy environment
and the promotion of industry. According to EMPAGUA’s consultants, waterborne
disease is prevalent, and infant mortality is high. While | do not presently have
medical statistics to confirm this information, it is not surprising in light of inadequate
water and wastewater system. The people who can afford bottled water drink
nothing but bottled water. There is no confidence in the quality of Guatemala’s water
supply. To ensure a sufficient water supply, industry must drill its own wells. The
sanitary and domestic waste rrom over 2,000,000 people and industry flows into
small rivers or onto the ground. Every day 400,000 pounds of organic solids and
200,000 pounds of biochemical oxygen demand goes somewhere into the Guatemala
City area environment. With a dwindling water supply, poor water quality and the
absence of any wastewater treatment, Guatemala City should take immediate steps
to solve this problem. Privatization offers a method of upgrading the water facilities
and providing wastewater treatment in an economically realistic time frame.

6.1 Water Treatment and Distribution

Guatemala City should be primarily interested in a good and ample water supply. It
should not be looking for profit from the operation of the water system. Its profit will
be the benefits that are derived from a good and safe water supply. If we can use
this as a base for planning, we can assume that any profit derived from the
privatization of the system would be earned by a more efficient operation of the
Guatemala City water system by the successful (competitively bid) privatizing
organization without an unreasonable cost to the citizens of Guatemala City.

Mr. Jean-Pierre Schwartz's draft report clearly lists the advantages, disadvantages and
different forms of privatization. If governmental considerations make it difficult to
transfer assets, then privatization by affermage is a good choice.

The criteria for selecting the best zone for privatization in Guatemala City should be
as follows:

1. A modern water treatment plant that has the ability to produce a good quality
water.

2. A water plant that has sufficient capacity to supply water 24 hours a day.

3. A plant that has the potential of expanding to serve additional areas.



4, A plant that has good laboratory facilities that can monitor the water quality 24
hours a day.

5. A good distribution system.

6. A zone that is reasonably separated from other zones to demonstrate the
feasibility and merits of privatization.

7. A water treatment plant that is producing water at a relatively low cost.

8. A system that by proper management could appreciably reduce personnel and
maintenance cost. | believe system-wise personnel costs can be reduced by
at least one-third. | also believe much of the necessary work can be done more
efficiently and economically with skilled contractors bidding competitively for
the work.

Having inspected the water treatment system, familiarizing myself with the
distribution system, and assuming we must limit ourselves to one district, | would
recommend privatizing the area serviced by the Lo de Coy treatment plant. It has a
relatively new distribution system, produces water more economically by far than any
of the plants in Guatemala City (see WATER PRODUCTION COSTS table in the
Appendices), and has the potential for obtaining more surface water by the addition
of wells along the 57 mile aqueduct. This can be used to expand the service area.
If possible, the plants most expensive to run should be closed or replaced with
modern, efficient plants.

The privatization contract should cover all the needs of Guatemala City’s water supply
requirements. The contract period can be longer if necessary for the contractor to
earn a suitable profit. It should not matter how long the contract is if the citizens
receive what they need at an affordable cost. Moreover, if desired, the system be
returned to the city government at a proper time.

The present charge for water services in Guatemala City is appreciably lower than
charges in the United States. A typical water bill for a family in the United States
using 22.65 cubic meters a month would be 2.86 Qs per cubic meter. This compares
with 1 Q per cubic meter at the present time in Guatemala City. In U.S. cost, this
would be equivalent to $.52 versus $.17. The cost will vary according to quantities
used.

I asked everyone | spoke to in Guatemala City whether the average citizen would be
wiling to pay 40% more for a 24 hour a day water supply of a good quality water.
The answer was always a definite yes.
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Once an efficient system is installed and the people and industry gain confidence in
the water system, the well drilling will stop as well as the purchase of bottled water.
| am sure that the drilling of wells, the purchase of bottled water, the installation of
water storage tanks is more expensive than the charge of good service from an
efficient municipal water system.

| do not believe that EMPAGUA administration is over staffed; however, | feel sure
that the use of modern equipment, instrumentation and auiomation will reduce the
number of employees by at least a third.

6.2 Wastewater Treatment and Collection

The sewage collection system is not complete. Those sewers that serve homes or
other facilities empty into the closest river. Most of these rivers flow into the
Amatition Lake which is grossly polluted and is eutrophying. Guatemala City does not
have a wastewater treatment plant.

The absence of a working wastewater system implies a different privatization option
than affermage, recommended for the water system. Affermage is applicable where
there is an existing system to operate. Concession privatization, as described in Mr.
Jean-Pierre Schwartz’ draft report would be recommendable since it would provide for
competitive bidding to finance, construct a system, and operate for an adequate time
period. Since there need not be any profit in the privatization agreement for
Guatemala City, this should provide interested bidders worldwide.

The profit to the City will be derived from health benefits and a stronger economy.
At present, anyone interested in establishing a business in Guatemala City must
consider the absence of an adequate and good source of water and proper disposal
of its waste. The drilling of wells that most industries do on their own adds to the
cost of operating a business. In addition, there is always the possibility of the well
being contaminated by improperly disposed wastewater and industrial waste.
Philadelphia, Pennsylvania at one time was dependent on well water. They were
abandoned because of contamination. The same can be said of Camden, New Jersey.
They presently have well water problems because of industrial contamination and
eventually will go to a surface water source.

An EMPAGUA official questioned whether it would be better to have an agency other
than EMPAGUA to operate its wastewater operations. There are advantages and
disadvantages in either mode. Throughout the United States and the world it is
handled both ways. However, with one agency many functions such as
administration, procurement, maintenance facilities, etc., need not be duplicatea.

11



WATER PRODUCTION COSTS *

(Q Million)
_— e ——— —
Lo de Coy | Santa Luisa | Atlantico Ojo de City
& & & Agua Waells
La Brigada | ElI Cambray lllusiones
Revenues 24.48 8.36 4.69 14.38 6.09
Electricity 1.37 3.49 5.24 11.57 4.83
Chemicals 1.64 0.55 0.31 0 0
Dir. Personnel 0.92 1.09 1.00 0.4 0.36
% Production 42.2 14.4 8.01 24.8 10.54 "
Cost (Qs) per 1000 103 316 209 536 547
cubic meters
Cost Factor 1 3.06 8.83 5.20 5.31
Production
cu m/sec’ 1.20 0.41 0.23 0.71 0.30
o e e e

* 92 Water Production 90,000,000 cubic meters
1 Excludes maintenance cost
Q = Quetzal - basic money unit - July 1993 approximately

5.6 Qs to 1 U.S. Dollar



Philadelphia Water Department
General Service Water and Sewer Rates
Proposed to Become Effective July 1, 1993

Monthly Service Charges

Meter Monthly® Monthly* Combined
Size Meter Water Sewer Monthly
{inches) Code Charge Charge Charge
{$) ($) ($)
5/8 R 2.54 15.23 17.77
3/4 Zz 3.17 21.33 24.50
1 Q 4.15 33.33 37.48
1-1/4 Y 5.45 49.00 54.45
1-1/2 P 6.62 63.67 70.29
2 X 9.49 100.33 109.82
3 0 21.00 186.00 207.00
4 w 35.00 312.00 347.00
6 N 68.00 621.00 689.00
8 \' 102.00 990.00 1,092.00
10 E 139.00 1,425.00 1,664.00
12 T 163.00 2,637.00 2,800.00
Quantity Charges
Water Service Wastewater Service
Monthly Monthly
Water Usage ___Charge Per Mcf Water Usage Charge Per Mcf
First 2 Mcf $11.53
Next 98 Mcf $ 8.91 All Billable - $11.84
Next 1900 Mcf $7.75 Water Usage
Over 2000 Mcf $5.98
Wastewater Surcharge
Mcf = 1,000 cubic feet BOD = $0.228 per pound of BOD
mg/l = milligrams per liter in excess of 250 mg/l

* reflects extensive E.P.A. requirements

SS = $0.258 per pound of SS in
excess of 350 mg/l


http:2,800.00
http:2,637.00
http:1,564.00
http:1,425.00
http:1,092.00

PECTION TRIP TOGRAPH

1) Lo de Coy Water Treatment Plant

2) Sanitary waste in Lo de Coy water treatment tanks

3) Sand Filter Tanks at Lo de Coy water treatment plant

4) Scum and debris in Lo de Coy treatment units

5) Raw water from aqueduct into Lo de Coy treatment plant
6) Plant control room at Lo de Coy treatment plant

7) Water transport near Ojo de Agua facility

8) Ojo de Agua administration and pumping station

9) Ojo de Agua pumps

10) Ojo de Agua receiving and storage basin

11} One of the deep well pumps at Ojo de Agua

12} Finished water at the Cambray Water Treatment Plant
13) Treatment tank at Cambray

14) Chemical feed equipment at Cambray

15) Cambray treatment plant laboratory

16) Pressure filters at Cambray

17) Raw water at Santa Luisa Water Treatment Plant

18) Santa Luisa treatment units

19) Scum on treatment units at Santa Luisa

20) Raw water at Santa Luisa

21) Santa Luisa administration and treatment control building
22) Public water well

23) Finished water entering water distribution system at El Guarda storage facility
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Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

NTACTS DURING VISIT

Roberto Gonzales, Subgerente, EMPAGUA

Julio Rozales, EMPAGUA

Mario Rojas, EMPAGUA

O.E. Becker, General Manger, CAEM

Jorge Garcia Chu, Consultant

Julio Mario Lafarguc, Hydraulic Engineer, Xaya-Pixcaya Aqueduct

Julio Santolino, Consultant
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