
EMPAGUA
 
PRIVATIZATION:
 
TRIP REPORT OF
 

TECHNICAL SPECIALIST
 
FINAL REPORT 

Bureaufor Private Enterprise 
U.S. Agency for International Development 

Preparedfir: USAID/Guatemala 

Preparedby: Carmen Guarino, consultant to Coopers & Lybrand 

Sponsoredby: PrivateEnterpriseDevelopment Support ProjectII 
ProjectNumber 940-2028.03 
ContractNumber PDC-2028-Z-00-7186-00 
Prime Contractor: Coopers & Lybrand 

October 1993
 



TABLE OF CONTENTS
 

PAGE
 

FOREWORD AND COMMENTARY 1
 

1.0 INTRODUCTION 2
 

2.0 WATER RESOURCES 3
 
2.1 Well Water 4
 

3.0 WATER DISTRIBUTION SYSTEM 5
 

4.0 WATER TREATMENT PLANT REVIEW 6
 

5.0 WASTEWATER TREATMENT AND COLLECTION 8
 

6.0 WAY FORWARD - PRIVATIZATION 9
 
F.1 Water Treatment and Distribution 9
 
6.2 Wastewater Treatment and Collection 11
 

APPENDICES 

Water Production Costs 

Philadelphia, Pennsylvania, USA, Water and Sewer Rate Charges 
(for comparison and background) 

Inspection Trip Photographs 

Personnel contacted during visit 

Water Quality Reports 



FOREWORD AND COMMENTARY 

As I compare my assignment in Guatemala City, Guatemala with others in Central and 
South America, I 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 .erving 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 I 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. 

I 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. s 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 respcjNsibilities. 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. 
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2.0 WATER RESOURCES 

Guatemala City is unrque. 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 Km2 , 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. 
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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 I 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. 
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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. I 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. 
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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, I visited the five water treatment 
facilities. The following is a brief review, summary and evaluation of the two major 
facilities. I will not repeat the statistics of the remaining small facilities. They are 
included in the draft report. 

Lo do Coy 

The largest, and in my opinion, most important plant in terms of its condition and 
potential is the Lo do 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, )urce 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 aqueduct 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. stand-irds, 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 knowledgeable. 

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. I saw evidence of sanitary waste in the 
preliminary treatment tanks. However, the plant effluent was clear and the analyses 
I was shown in the laboratory were satisfactory. The laboratory reports stated a 1.8 
mg/It chlorine 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. 
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Oio de Aqua 

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 aecond, 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, I 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. It is 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. 

Other Treatment Plants 

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 equipment in 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. 
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5.0 WASTEWATER TREATMENT AND COLLECTION 

This is the first large city (over 1,000,000 people) in which I 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. 
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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 I 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 from 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. 
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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. I believe system-wise personnel costs can be reduced by 
at least one-third. I 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, I 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 fuitable 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 0 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 I 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. 
I 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. 

I do not believe that EMPAGUA administration is over staffed; however, I feel sure 
that the use of modern equipment, instrumentation and automation 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 tha 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 arid 
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 duplicated. 

11
 



WATER PRODUCTION COSTS* 
(Q Million) 

Lo de Coy Santa Luisa Atlantico Ojo de City 
& & & Agua Wells 

La Brigada El Cambray Illusiones 

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 103 316 909 536 547 
cubic meters 

Cost Factor 1 3.06 8.83 5.20 5.31 

Production 
cu m/sec1 1.20 0.41 0.23 0.71 030 

* 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 Z 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 V 102.00 990.00 1,092.00 

10 E 139.00 1,425.00 1,564.00 

12 T 163.00 2,637.00 2,800.00 

Ouantity Charves 

Water Service Wastewater Service 

Monthly Monthly 
Water UsagQ - Charae Per Mcf Water Usaoe Charae 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 Surcharae 

Mcf = 1,000 cubic feet BOD = $0.228 per pound of BOD 
mg/I = milligrams per liter in excess of 250 mg/I 

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

* reflects extensive E.P.A. requirements 

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


INSPECTION TRIP PHOTOGRAPHS
 

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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CONTACTS DURING VISIT 

Mr. Roberto Gonzales, Subgerente, EMPAGUA 

Mr. Julio Rozales, EMPAGUA 

Mr. Mario Rojas, EMPAGUA 

Mr. O.E. Becker, General Manger, CAEM 

Mr. Jorge Garcia Chu, Consultant 

Mr. Julio Mario Lafarguc, Hydraulic Engineer, Xaya-Pixcaya Aqueduct 

Mr. Julio Santolino, Consultant 
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L DE 2.9 K 25.06.4 1.7 ,67I 
.j,22 .8K 31.0 .6 1.8 .44 

LLr ,.72.8 1, .3 

21r:0.7 c c 1.0 7.3 0.9 .2
 
72 0.8 K:0 1.0 7.0 1.5 .46 

12 u1 = --- tO:~i~p22 0.5 KI IT: 1.0 7.2 1.1 0.24
del Nx'e z'- 8:.. GPP 23 0.3 PC I 1.0 7.4 0.9 .25:10 GP1 21 28P PC 75.06.6 2.8 33' 
17 r - 11 :25 GJ 18 2.2 PC -PC 1.06.6 1.4 .447 7:403 0.7 AC AC 2.0 6.9 1.0. 2 

-32 0.3 PC PC 1.0 7.1 0.0]0.33
1-2 Fl ­__._X G_ 21 0.5 Ir. PC 1.0 7.210.0]0.24 

--1-

AR H-_D ' JA~A. , B. NO2MA C A1O 4TE 'C" A -- , 9: 5 4 A A.. F - OPGC 0 6 5 0 

K99TDDTS D
12.-- .. --------- A CN 10 74 OI 

SISTEMA INrERNACIONAL DG UP0ADES (SI), GUAATEMALA7fR ,..1,4,5,17,18, ]0 n&nGP2,31m: e KJ t.0.7. .1trest z e, j01&u,1, o,1 1 

56 Y 57 MW1cae, 1,4,5,18, Alto, FILReM Ta Was~ SeaHmNxumo NWxi2=1
 

A.T do A/C.G.IE. 
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- >j~ LABORATORIO DE QUNICA Y MICROBIOLOGIA SANITARIA


<'JWI< ENTRO DE INVESTIGACIONES DE INGEPIERIA 
 ' < 

CXJDAD WIVERSITARIA ZONA 12S~ 

''5 #CUTA ,I4g_EHERIAi,.USAC. MUIIALD DE-tiUATEMALA..-
INFO7RME: DIARIO' ME1NALSIS FtSro OUIMOOTL PARCI AL.': 

t-7 777L:.~ :. 6 ~OLOR-, 
7- " 

_!2 -Z sI3 

U0 E, ~ 
_ V?*;. RDIERECOLECCION- c' 0
 

.~DE LAMUEftRA~, UfE5w
 

awk, 

40~~~~, Wi .p 40 

Pit 

BIG" 

hix o.~-'i5 " 

V_ 3A'APC -1.0 P, 

atjW -i,'c 

V", 7i CP, !01 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE iNVESTIGACIONES DE INGENIERIA 

CIUDAD UNIVERSITARIA ZONA 12 

INFORME DIARIO EMPA GUAFACULTAD DE ANALISIS FISICO QUIMICODE INGENIERIA. USAC. PARCIALMUNICIPALIDAD DE GUATEMALA. 

FECHA 29/i No 1 al. 11o47 

(3 5OLOR 
-1 0o z -J 

x XO 

w J9, . 1. 0 

LUGAR DE RECOLECCION.. c.X w 0 ~ o E 
DE LA WESTRA 2~ w ­i 9:03 GP 1 70 AC X.0 6.9 1.0 0
=
26 IInstNXmB1Zar1336 ~~~4 0'-,9:15 TJ W"222 . : e . x-., Ix2.1It 
 00 
27I~.~j~~10 

-9:3D GJ 
 21 1.2 AC AC 6.0 7.1 1.0 0A 
28 ~9:45 GL 21 7.5 AC AC k.0 5A40.5 0.AZ
41 '=,.b 0.2 I 

_ 

1 1.,1 Ir U.0 7.0 10.90029 0 I-G L 21 1.) AC AC 7.06.5 1.0 .g 
GP __25 

m140 1.0 PC SO2Q4 
_______ :45 GP 19 3.3 E EC L.0 7.0 1.2 0 

41~C.
amiZIG 
__d 21 1.8 AC IC o!~.

42 *=bQ2U& 7mam1 9:Z GCL 62 22 3.0 IC.IC 14.0 7.2 1.0 0 

43~ 
 :0G-1 
 1 . AC IC U. 7.0 1.0 047 H rmvi, Ia Rebmta 8:40 , 22 3.1 M 15.0 7.2 1.2 0. 

2______5 PUL32 0.8 KC PC 1.018.0 1.2 0. 

SIIMNTERNACIONAL DE UMDADES (SI), GUATEMALA. 

.Tdo A/C.G.E.. A.dl 
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LBRTR0DE QUIMICAYYMICROBIOLOGIA 'SANITARIA<' 
CENTRO777 DE~INVESTIGACIONES DE INGENIERIAI 

7.77 CIUDAD ZONA I2 	 MP 4 
1:7~ UNIVERSITA'RIA 


FACU LTAD DE INGENIERA USAC,'''' 
 " '~774....47.MUhNICIPALIDAO, E77GUATEMALA'' 74 

77'OI 4OL7 ~EXAMEN. BACTERIOLOGICO 	 A 114728OT. No 	 7INF'N0 
'ERSAO-Igei~ciil 7 	 o-OOY,--- - - 'PROyECT:-CCftrol-.-Caidad -del-Agua-&.-

M&E STRA RECOLECTADA PRI ctor Gudiel DEPENDENCIA: M777UA 

YMUESTRA RECOLECTADA EN: -~OPi.FCAYOADERCLCIN&..93. 10..1 
__ _ __ ___ _ _ _ _ _ _ _ _ _Y__ _ _ _ _D__ _ _ _ _ _ _ _ _ _N 26- 6 - 3

~iU1II:Guatemala FECKA Y HORA DE LLEGADA A L:AS' 2-9;11 35,
DEPARTAMEN&' Guatmal 

77GuTOal CONDICIONES DE Tp5PTen refziger-cm 

7 NQ rechazable SUSTAI4CIAS EN SUSPENSION: Lig.. Cantidad
 

7 7 ClaB.CLORO U. 0 mg/.
., 47ASPECTO: 	 RESIDUAL: 

44}v7L7;7R7 < Inodora 

'4 NUMERACION. TOTAL DE GERMENES7
 
0u)ScIERA EN AGAR NUTRnVO, INCUBACION A' 350 c,
 

SEMBRDA 1 cans0.1 3
cm3 0.01 cm	 , 4LNIJWERO DE-COLONIAS 	 II 1JUESARROLLADAS73 	 63 3797 16777 

b)IMR NAGAR NUTRITivO,.ICBCO 

A 20 C7.,>
 

~7 	 7 7
4 CANT1DAD SEMBRADA "3 1. COIS 	 701 

,'.0<jM 

NUP4ERO DE COLONIAS 50~77* 

RESULTADO ,Q ' IUMERO DE BACTERIAS'POR .f 6007 

INVESTIGACION DECOLIFORMES (GRUPO COLI-AEROGENES)7.3'447' 

PRLPEBAS NORMALES' PRUJEBA !RESUNTVA rPUD OFRAIA 

ftESULTADO'~~FO E E NUERO M OMAGABB DESRE OU S MA IO 


. TE NCA T A D D METOD S DE LA A A AW WGAt
I W50C N R A C G tO 1 0 0 0 SI T A 
INTE~~t4ACTOTAL GCTMAUFICAAE A 35E 44.50 


7 
 0.0-37 

.0C L I OM 3n B a t r o o i 2 a n t l a a I 0 e o t l . x a L W ( ± 9 
7747. 74 7 7 

77.40 	 v 74 3 7 77 777 
7~7777773347.7 c o.b 


I.rn7 7 .
 

INERAIOA 7S7 DE, UNIDADS GUATEMALA29 e u i do1 93 

.77.777~ 
=17777743 

47.44.7.7.4.47. 37.7.443477734.7.IE~~~~~~ 7.7 ,1CE0474477..'77..74/7>~ ~ CI11 K 

http:3477734.7.IE
http:47.44.7.7.4.47
http:774....47
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40 LAOT N 4 4 O~TRO" EXAQUMEN BAYCTEMICLO'GIOO. 4A4TR
 
0'I VEST'G NQI
tAI11027DEW RSD:r~neir IA CEtRO70 ZON I GE IE-A-A: (jiuo---UNIVERSITARIA--7I
 

FACUTRADRCLCADM ~tGde
SAC~"lA DEPENENERA ' LJNICA U DDEGUATEA~. A 

:MMTERESAO: Guatemala, 
26-6-93; 11:1A 

FECH Y4A HO A DEA.GD ALS 

CTADAD HTt o G di l 4A I.E S T RA RE COI,.E I ION E DER _ _ S___ _ _ _ _ _ _ _ _ _ _ _ _ 

'4'RECMOLE SC TTADAAR EN: P z o- Pi a E SIDUHOA DE0RE OLgIO 26 6- 3 1 

TTA D CONDICIOGRMNESERASRE: rfieacn
 
0SAB ORAIAEN ~AGRATIIO 
 M:JA NA3 

SeohazabANoNTDA SUS.0IA EN3 3UPNO:Li.Cn 

0.0 cmWL 

DE NUMER CION 0.10.1 CM ''AUIA 

ID~sE A AA 48UACOENL R NRTIO A0 10C 

NUMEROCOLUNIA'5 DE cm "'"i A5 

PA'LPSEM8ASNO ARUTITV6 INCUC 'CRATA PRSN0 V' REB 


CANTIDAD SEM RADA t.OAIO 
 DmE m-GASm3ILU 
10.0A'COA S A +8 30+ 

A < 

REUT0.1 c:mNU EOD3ATEIS PR m 

RES"",,O NVEMMS PRAC LEDE COLIFONESCOGFRUP OI EOEES) 
TEC PRUEBSASNDARALEH-S- DA 'PUEA PRESUNTIVAC.. NRM PRUEA COFR VA 

IN.TERN4ACIONA DE UNIDAIDESA (I), GUATEMALA.1G 10'ITM 
4CONCLUstoIN: Ba-c tEZi01ioi c .yente e1 a0;a Oes otle. Seil no~--cr 4 r.iO 

U 29 de jui'AML~ eIM. 
.5AtlltL 'A.: At /C.GA ..E. AEA 

.. A 
' ' A ''11 

Y' ,3s L V S A I A A ~. ~ 

1 
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LABOR ATOR1O DE1 QuimicA Y MICROBIOLOGIA SANITARIACENTRO ,DE INVESTIGACIONES DE INGENIERIA1I 1 
CIUDAD UNIVERSITARIA ZONA 12 ; PA G-A 

JAFACuLTAO DE. INGENtERIA- USAC, SMNICIPALIDAD DE GUATEMALA 

I,T.;NOP 14V1-- .......... 4F N! A-114655 ,::
 

*MNTRESADO: Iigeiero'Ottd Osoy PIROYECTO: Control Calidad del- Agua
 
TNo44EXMNBACTERIOLOGICO 

AESTRA RECOLECTADA POR DEPE .u:b.........
 
INercado, Avenida Eena Z (E45)CAC 

MESTRA RECOLECTADA EN: Grifo Lavamanos FECHA Y HORA DE RECOLECCO2-6- 39: 0
 

MUNICIPIO:'_ Guatemal a FECHA Y HORA DE LLEGADA A LAW 2-6-93s 11 10
 

DEPARTAMENTO: Guatemala CONDICIONES DE TRANSPORTE: enl refrigeraci 61
 

Rn7,~h SUSTANCIAS EN SUSPENSION: i. atia 

SASPECTO:_ Clara CLORO RESIDUAL: 0.0 ing/L. 

OLOR: Inodora 

NUMERACION T ALDE GERMENES
 
a)SjEWRA EN AGAR NUTRITIVO, INCUBACION A 35 0C
 

3 3
CANTIDAID SEMBRADA L.0 CM3 0.1 cm 0.0! CM


NUWRDECL A
 
IDESARROLLADAS 100 20
 

tSIEMBRA EN AGAR NUTRITIV6, INCUBACION A 200 C
 

CANTIDAD, SEMBRADA 1.0 cmn3 0.1 cnw 0.0 cm3
 

NUMERODE,COLONNAS70 E7 16
7 71DESARROLLADAS 

RESULTADO: NUMERO D E BACTERIAS POR fn377
 

INVESTIGACION DE COLIFORNES (GRUPO COLI-AEROGENES) 

PRUEBAS NORMALES PRUEBA PRES IUNTVA PRUEBA CONFIRMATIVA
 
.. ... .AO' MAS P E
NUER 

es+'al.&~~f0.sCOCUIO.tr~1~~a~ft els+~ + ~ 1 
TECNICASTANDARD METHODSDE LA APRH.A. A.W.W.A.- W.RCF. NORMA COGUANOR CGO 4 CL SSTEMA4INTERNACONALDE UNIDA DE . . 

0. 3SCBILASAMTIJ1 

.. ... . .AT..AL .{S); G AT A A.
 
ULTADONUMERO GEACUULO COIOMEK 43 IAPROBABL DE 1 43 

c m3 

;eA,/C.G.E ......... ............. ,.....................,. ... W I 
........ ,j: .. A~ A ,,A
 

Ne/CG. DI *5~?TCI~:,'' 

y (M',)H0 '7. SIiIAM 

II 



LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES .DE INGENIERIA EM PA GUA 

CUIDAD UNIVERSITARIA ZONA 12 
FACULTAD DE INGENIERIA-. MUMCPAUOAD DE GUATEMALA-


INFORME DIARIO DE EXAMENES BACTERIOLOGICOS FECIHA 1/Julio/93 No A-114729 al A-114743 
- .J CARACTERES NUMERACVON TOTAL DE GERMENES EN INVESTIGACION DE.COLIFORMES
Q GEERALE S AGAR NUTRITIVO 

Si 0 4
0 4K 

: No DE COLONIAS DESARROLLADAS R PRUEBAS HORMALES 
' ! JP R E n r %̂ e P t - ' - -
, 'N T IV . F ' , '
 m~~ ~~~h 2 l U-- INC:UBACION 350c INCU i3AION 20o€ W A CONFI;ihlF: ,'AAMm ) 

WE Q.E'~-I 
,.GARO. EC0LECCI. -O, 402c --,0: O o __ JW._,._ (V.Un C ZCANIDAIEMRA.CANTI4 i.290 DA1 

=,,c - r L m o < I1 LO 0.1 0.01 10 1.0 0.1 0.0;? I D 1.0 0.1jIO 

Colonia Ela Lim6n, - - - - - ' - _- - - ­22Av.15-Z6 Z.18 .P . .. C _ cm"11 IEN, 2.I 
Col. Jesus de la " -SBuenaEsperanza Z F 0 . - -

Estaci o- U 0 - -eo L0 a_ E 
1 ,.4 -.
 

3 Nunicv1ale, Z.5 9: G. 1 0 1 .8 .C '.C 1 20 
. 

0 0 - 0 0 0 0 
Col. ouresd l. "o - 3 ­
vstacn.a.Ca."" bmermosa8-01 - m. a;' .6 .J.C 5.T 23 169 .C
ZS... .. Ii.. 2 - -2..1LC. -2111 4-3 

1 iaeCa. Z15 9. 5G1]C .i8'.C'.C L.T 0 0 0 0 0 2Th T - - 0 092a.Ca.lB -01. I: G.. 9D 6.A C, ... 21 161,g n 

Colonia El Maest 0.5 aN 0 01'­112a.Ca.16-34 o. :15G., 0­
_15-34, .7 '.C'.C IC 0 0 - 0 0 0 0 

Tanque Edblico . .. --C oD .9 A.2Ca.C C C5 8 2 1 6 0 61 215Av.yldCa., Z.10 __ 1: . -
- ­

_ __ _ _ 4.. .. - --- - - ­-
Solo a Ca ta2 e -P 0 o
.jo __ 8niaC t 2
3a.a. 2- IG. L.c.c * C - 0 0 0 0 0 

Escuela de Enfer- - @ 
16 meras, Zona 11 3: C5.' .0 .C.C C 71 2 0 - 4 1 0 7. 2. 

Colonia Miraflo- 0 - - - - -------- 0 1 0
17 res,17Av.1l-71, l[ 2: G.- 1- .4 .C.C cC o 0 - 00 00 - - 2. 
TECNICA 'STANDARD ETHODS" DE LA A.R'.A,-A.W.W.A.- W.RC.F NORMA COjIJNOft NGO 4 010 SISTEMA INTERNACIONAL DE UNIDADES (SI),GUATEMALA. 

Bacteriologicamente el agpua de los puntos arriba indicados
 
ES potable. Segin norma C(0GUjNCR NGO 2Sc001.- ej
 

A.T.deA/cGE.,, A3*EU 
Jffmrq JA5A 3041E AMUhL~ 

(1 1"Ai S04MC SAWITA3I 
- -- I U K.IIW allI1 K UU S IK-li 

http:92a.Ca.lB


LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA
 
CENTRO DE INVESTIGACIONES .DE INGENIERIA 
 EIPA GUA 

CUJDAD UNIVERSITARIA ZONA 12FACULTAD DE INGENIERIA- ISAC. 
MLR4CPAUDAD DE GUArFMALA.
 

INFORME DIARIO DE EXAMENES BACTERIOLOGICOS FECHA I/Julid/93 
 - NoA-14 7 29 al A-1147 3 
- -- U- .J CARACTERES NUMERACON'TOTAL DE GERMENES- - EN VESTIGACION DL.COUFORMESWI& GENERALE S AGAR NUTRITWO 

-j w x No DE COLONaAS DESARROLLADAS PRUE1AS NORMALES 0 
w, zjN *, 42PUB-NRAE cc INCJBACION 35oc iNQUBACION 200. - PRE.UNTIVA CONFIRMAT. ­wi p-CATIA 04 

II UPlni itka 
 eA .. o C,4NTIDAD CANTIDADf5 N.AD BRA CANTIIAD M§EBRA - - _iRix CE E3 U A ©1 DA ENm w SEMBRADA SEMRADA 
_o 
 ON DELA MUESThA. .u = OOIOO OIOOI , I. _ 

. ' <m
LGAR DON DE ER 
__ 
ECOSL ECCI 

_ 
- 0 0LA_ MU _R .x@-x1 z .1 at V 0 0 K4 10 ILO10.1 0.01 10 1.0 0.1 10.0 I 1 to0- .0 0.1 1011.0 Uolona TiM II t-Sp 0.1 Ze 

LF
oooia La Florid,
18 8a.Ca. 33-24, Z.7i. J. f. .g - - C.cS -... -- 0 04- 1". - 1 A 
191a.Ca.yllAv.,Z.19 ;,_4G.F 0 0 0 Ion 2,2 

X C-7 .0 00 0 0 0 
 2.
20Tanque . bli°°' "00-00
20 -,,I)G. 3 2:1 G. 
i 

-Ca 1.6. . 0 0 0 Q"*O0 C 2 

21E Torre Caf61 Sano No. 3p Z.4. c ?t1,P.I ,
% 1.8 r.C C 0 0 O - 00 O0 - -2,
 

.-- 1-2L
3oaSgia Kennedy o.
6 eZ.18 3:10G.1 4; CC. r -00.c0 0 .0 0 0 0, C. 

JJ
 
L 

a )Er M- LAK7*1 DE Q.,a
Bacteriologicamente el agua de ios puntos arriba indicados 
 lt_'
 
ES potable. Segdn norma COGUANOR NG0 290010 a, I
 

" ' a-
 KOmFmu - K m - aP.1A-T dsAi/G.E. 6 L% 

http:191a.Ca.yllAv.,Z.19


GCENTRO DE INVESTIGACIONES DE INGENIERIA MAU 

INFORMdE DIROD XMNSBACTERIOLOGICOS FECHA- l/Julio/93 N-~LLLL-11 .. CARACTERES NUKERACA2On30 wj SEERLE AG~A UITTOT-AL PE GERMENES EN VST dt20 DE CLFR SPRiNES1TAl7 DFICRM 

ONEAUETA II! 
- 0 

.DE:CLZAS 1_ EARROLLDAS .PRUEBAS NORMALES 
0i0 

CA -5 MB A C Nai0 oNI AD MB TDA 

TENC TNADTOSDE LA U.A.- I A.RH.A.. W.W..x. F NO) M 
-c - 0.0 10 AD.00.110 T.0 0. 

(7 14ONIO rd~ YO O 

CI 

-cy I -a 

5 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDAD LIDERSITARIA ZONA I2 

V, 

EMPA GUAPAClJLTAD DE VNEP4IERIA. USAC. MJNICtPALIoAD DE GUATEMALA.INFORME DIARIO DE ANALISIS FISICO QUIMICO PARCIAL 

FECHA_ 1 i/J/*4,V3 No 1,9q .1 ii 

w OLOR­

it 0 
-- ,' I1 1 € 
 1-n
 

NO GAR DE RECOLECCIN-, L;O 1
 
ELAMUESTRA 
 _ 

31 ,BL~ m 18 8 P1: 20 10.7 A CA- 2 .0 1.P.' . 

7 
8 

p -- AA A D204 7- - M- LQ A 

_9 172 £Jg. 6.3 A f -&U
15 19 7.5 1C RC 41.0 6.9 2.1, X2 

-2_ 2.7 1CKP 1A.0 -,8 2.7 0
1 e 10 z (p! 2D 4.9 JAC -A 22.0 7.0 0901 

. z 3"2M G : .x21 0.7 C IC 1.0 7.4 1.4 0 
6d ....." LI m C,Ir M -5 c 15.0 - - . 017 W&%, 1 ,, 2 'J. K; 17.0 7.3 1.4 0OT 

19 _cj 119 4.9 P PC M0 7.2 2.0 0 
-2 19 1.7 1 - A 

,M 3 19 1.3 PC PC .0 7. I&t Gpoo 2 0.5 Fc pe .s1x J 
,8:10 5.0 P21 23.016.51.5 0.1 

TECNICA "STANDARD METHODS" DE LA A.P.H.A,- AW.WA..W.RCF NORMA COGUANOR NGO 4 010SISTEMA INTERNACIONAL DE UNIDADES (SI), GUATEMALA.0(J1ERi 7 ,8 ,9,1o,U,3,16,17t18,192 23, y 101ZMD 8,9,10, I L(udtw lnz Ibrdsi
b~,Ab.89, AddwE,CUJD ]Jlimm 8,~i0,U,1l8,19,2~,2 
 -- _Wnm PTad
Wa el .r,-u 2 Sqsm Nza QOjmw WD)2M01 ,xm


A.Tdo A/C.O.E. 

JErri M LAB2r.A?O01JO :)%QULMICA 
Y 03IOOLOA SANITArM 

m IIWImaln - W~iT KmlU~l 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CkIUAD UIMVERSITARIA ZONA 12 

FACULTAD DE INGENIERIA. USAC. DA PA GUAMUNICIPALIDAD DE GUATEMALA.INFORME DIARIO DE ANALISIS FISICO 0UIMICO PARCIAL
 
FECNA /No I= al3 • 


-
 - a t a3OLOR- -j
-

= 
!2E 

w -1 0 

LUGAR DE RECOLECCION. 4: 1~ 0
No DE LA MUESTRA 0 w 

__ __ 
2 3,37 = ao 0~ 0 

P PC 2& 
__0be*G T 22 0.5' 

40 ____________L 
I 1 12 6.~ __,43 Hwbd a hnv~2ua 16* - -71 2 PC 

2E . . 

- 16 G L ZD 2.!2 AC I C 6.9 0.9 , O , 
.. .. GL , , 22 1.0..F52 xodbF~exkraco 

U GL 
.0 7-3 1.22 _ 
0 ,9_-SD~ 

_ 

=- LmPL 

-22 
Ij2 6. 107.0P 

52_T_ InI, 
_ GUATEMA A. 

-j - E2. 6. 
Mora 181. G L 21,
 

a~P 2D&4.D.5 PC,5,351.0. 7.6 02 

A.t: oA/C.G.E.. 
JLFE PW. LAEN"A?7OIPIO 

Q1.ICSPAEE 
...) 

Y )MMEODIOLONA SANITAMa l l "1 K[ISM l1~fl061K •U ltI A i Kt I I I I i 



__ ___ __ ___ __ ___ __ ___ __ ___ __ 

de la ciudad d (;uLiemflkt 

U IIL - c I A 

Ho, ftn,'-4-LORATORIO DE QLIMICA Y MICROBIOLOGIA SANITARIA 
EM PA GUACENTRO DE INVESTIGACIONES..DE INGENIERIA 

MIJ41CPAt DAD Dr GUI.'r ..
CUDAD UNIVERSITARIA ZONA 12 

FACULTAD DE INGENIERIA- ISACA 
NoA-II474 al A-I14751

FEClIA , /julio/93'
DIARIO DE EXAMENES BACTERIOLOICOSINFORME 

DE GERMENIUS EN INVESTIGACION DE; COUFO.;MES 
- _j CARACTERES NLNERAC.ON TOTAI. 

3 0INCUBACION c NCUBACION 20°V F PP tVGA-
AO A&-AR 


PREAD HORAt.IDE 
ri 0 'lDECLKADERRLAA D-I hI - :CANTIDAD EMBRA CANTIDAD MBRoA .JC3 CNTI 

COC)0 Q 
DA E_ __ EMBRADA SEMF3RA 

- CL 0iDZ IL Eg0 & z DiN A C: 

N.G DE P.COECC - 0 0 0 m w C3----, - go LO 0.1 0.01 1011.0 0.1 0. to_ . 0.
N ON DE LA MUEST A. 

- 0 0 01 I".<2.Mercado Santa Fe, .2 F.C C - 0 0 0 ­
7 13 " aG.F
Zona 


4 - 19 1 ­
C'1. 0.3 A.j Ji.(: -- 184 ta, 'ZonaL5 11: 1G..: --

-. 4
4 14 -1912 3 1C 2.2 

-Mercado Palmi-


-ercadoqLa arTo-
1 J .d F. H.(C 

1 i- 14 1 9 1220 0 -_ - I 
51.1A ACj

Mi04 ­
_ G.. LA 1; . A. .__43 quia, Zona 0 1 CO o00 -000o o 424 

_. 101 .; F.F'.€ 

_ lnaonMefcao La.Term_
e1.,-Zona1
Aver _ " - - - - - - - -­

0 0 0 -0 0 0 -2.:
i)5a .eori- ­- --- <F -"
145,Zona . G ' 0 - 0. 0 0 ._ 
- - --

_ "<2Merca do La Flori- "o . _ 0 .00.3 -* - F.H.( C.1."
E1 ena, lo 


0°
 Mercado E1l Guarda " -.0 0 0 .. 2.
QZonaI 3:;G. * - 1. F. F.( c 0 00 

Instituto - - ; ---

0 C e--2.2 
-0 -on 
 F.F.o C
11 - -­

" Federi- 8--

1C
52 co Nora, Zona 5:7 . . o 1 0 

Planta La Brigada T 2 . 0 0 2.0 C- 0 -2
2.2 F. F. C - 0 0 

91 T.
53 Zona 7 
i 930
Hosp. Juan Pablo 1 1
 

_A -CC 9.3 -4
514 12Ca.1 46,Z.3-14IX 0 : p.J .4A6 

OU O 4 010 SISTEMA INTERNCIONAL DE UNIDADES (SI),GUATEMALA. 
A.A- A.W.W.A WRC-F- NORMA -C-- NGO 

TECNICA "STANDARD THOOS-- DE LA 
Bacteriologicamente el agua de los puntos 

arriba indicados
 

Segdin norma COGUANOR NGO 29001.-
ES potable. 


___ __ ___ ___ MM- VW LAUU"RAT021O DE Qtl:,4.ZA 
AT*dsA/CG.E. 

__ __ ___ 

T IOLOA SANITARIA 

5 lIIBU0 lCIIm- E)iKti iK f," 

http:Qtl:,4.ZA
http:NLNERAC.ON
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LABORATORID DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENT 'O DE INVESTIGACIONES DE INGENERIA 

CIUDAD UNIvERSITARIA ZONA 12 

i (. 

EMPA GUADEW 

PAclJLTAD DING / 


IrCLA A 
MUNICIPALIDAD DE GUATEMALA.INFORME -DIARIO ! SIS FISICO OUIMICO PARCIAL 

FiCHA._,/._________
 
N,., ! OLOR
 

laI a: a c a .1 . 

0 	 4No .UGAR DE RECOLECCI0N. 
IDELA MUESTRA__ ____ 

_I24 	 9_. G J 211L2 W, I X 6.0,7.11.00 

_Z132 I__ 	 9' TJ I 10.711124907.1 oJ 
IzC.,ibt.-2DGJ 	 1.17 	 21 PC 5.0 7.2.1. 

29L 	 21.o K K 6.0. 
_u________ U5GL._ 21 13 AC AC 9.0 6.6 0.9 

3D :.6 Zae 251 h GP 22 3 9 6.8 1.27.C 8.0 
31 G______ 23 1.0 C KC 6.0 7.0 1.2 01*_GP 

33_____o barl 150 1Zp 21 1.1 AC AC U.06.9 0.4 0 
34 _________qch 3C5G 21 4.2 Ac Ac .0o6.80Q.20 

35ho.B"_ $4 IGP 21 1A AC -C 8,0 .6.7.5 
.6__m___._____dIGP 18 1.6 K K 9.0G6.9 1.210 

_mdoOm4 _ 2W GL. 22 2.0 AC AC I 7 0.9 0 
42 ?kmdb0a& 1 i. L 22 3A AC AC 17.C7 0.8 
43 51iabI&Bza 19 1.2 PC K1 6.0 7.a 1.5 01:3 	GL 
47 	 YmwdoI* f 8:)IGL 21 14 C K 9.0 7.0 1.5 0 

93PMI&,.V&14 TD 18 1.9 P KC W 7.1 24A 0_ 
14: PJ 21 0.8 AC AC U 7.350.4 

55 2..-do ft I.: V, wta- PL" 22. 0.7 ! 2.0 7.7 2.4 iO 

TECNICA "STANDARD METHODS" DE LA A.P.H.A.- A.W.W.A.-W.P.CF. NORMA COGUANOR NGO 4 010 
SIkT~fWf#! Etilp)43 y DO 8,E Ifi imo FbranB 
b2~n, jB*m. 2, Addio, CM~ IMWik. 26f~,~~jc,,5Ara

1&m Cqr 101MDu3334% 

A.T 	 A/C... ARA TBkEU 

Y 	 OmBIOLA SA roARjA 

carig KWKWM-FK' a 

http:A.W.W.A.-W.P.CF
http:6.0,7.11.00


LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA EMPAGUA

CUIDAD UNIVERSITARIA ZONr 12
FACULTAD DE INGENIERIA- SAC; MUNICPAUDAD DE GUATEMALA. 

INFORME DIARIO DE EXAMENES BACTERIOLOGICOS FECK% 21J1 mnn./93 - NoA-114582 al A-1111 98 
-, CARACTERES NUMERACION TOTAL DE GERMENES EN INVESTIGACION DE; COLIFORMES 

W 
) 

aIiW0 
-- o 

-1 -1 GENERALES 
z 
< 

AGAR MJTRITIVO 
No DE COLONIAS DESARROLLADAS 

W INCUBACION 35 0 c INCUBACION 20°c 

S c 
PRUEBAS NORMALES 

RUB$OR LS 

PRESUNTIVA C0NFIRMnVA­
- ____-- _ FORM, DE GAS FORMDE GAS 

w ~ -402S? O U z-c cc 0 z z CANTIDAD !EMBRAEN __ 
CANTIDADDAEN SEMBRA a: ATDD

'SEMBRADA CNIA
SEMBRADA 

LUGAR DE RECOLECCI - o0 0 10 1.0 0 . 1 

ij 
*1rcado Centmu.19-1,F
ona1 :iG.L A I 1 A.C C 0 0 0- 0 0 00 

L
IN r 

. 
. 

2
2. 

42 
ereado Coldn, 
ona 1 .11G.L I W 071A.CA.C C1 .79 3 -15 6 1197 

-

- 2. 

43 ieroado La Parro­
uia, Zona 2 1:&G.L 0.91 A.(A.C C1 6 2 0 -1 0 0 5 
orcado La7_a_ La 

efor-12 r 
C2i lag A.(A.C C -2 

- -o
1 0 0 2 

53 Zona7 " 1d 2T. I 2.5 P (7. C - 0 0 0 - 0 0 0 0 2, 
Rosp. Juan Pablo : :I 2
-5 12Ca.1-462Z.3-MIX( ltQ0<P.j 0.5 A.AC C -16 9 3 - 12 6 100 " 2. 
o p. de Salud_ 1 L755 Mental, Zona 19 11.T 0. A.(A.C C -24 1 4 - 1 1 70 2. 

0 

TECNICA "STANDARD METHODS' DE LA A.PH.A., A.W.W.A.- W.RC.F. NORMA COGUANOR NGO 4 010 SISTEMA INTERNACIONAL DE UNIDADES (SI),GUATEMALA. 

Bacteriologicament. el agua do low punto. arriba indicado. 1-1 
ES potable. Segdn norma COGUANOR NGO 29001.- DR.A. ALBA 

A. ,A/tG.E. rVELLbM'Alf Id' A 

1.~ 



- -- 

__ 

LABORATORIO DE QUIMICA Y MICROBIOLOGIA*"' , "..,..CENTRO DE SANITARIAINVESTIGACIONES .DE INGENIERIA 
: D DE INGENIERIA- 6CUIDAD UNIVERSITARIA ZONA 12 EMPAGU,F'ACULTA.._..__ 

FACIITA DE NGE IERI.. ~ A' INFORME DIARIO DE EXAMENES INJ4CPAU ADQE GUATFMALA .BACTERIOLOGICOs FEC2./Juni/93 
,AATEE "UEACO 

I: -i .j 
TOT E GEERERCANRATEES N1NE A 1N T TL DE EMENES EN IVESTIGACION DE; CO UIFORMES'

* j. .>I AGAR M JTRn "o 

Pala 
- w- No DE COLONIAS DESARROLLADAS R.O, 

w I X. K w0Z NU BAIN INCBACIN 20oc P- u PRESUNTIVA CONFIRM~TV 
a: -- fpmDir a.0ud 0 I. Z ANTIAD,, MBRA CANTIDAD SEMBRA. GA FORMD A 

N DE - u 0ADEcr3 40SEM'BRADA -c CANTIDAD CANTIDAD 0W1UNGARRC ECoi or DE RE 
| 0 0- SEMBRPAA " 

T 
c)
2 

-­

t0 Fp o0 
w~ 

0a_-'C " '110 0 0 1.0 0.1 10 1.0 0.1 
; 8 5 F' W Z W

V ~ 'r L 

N DE LA MUESTRA. ; 

a uO nn2 I3.p.OCacionalgi..9Z,13 

' 

. .. _ ._a - 0- i'M- ­
_£.. " ._.2 

26 egL~ 1.Totol27 tn Z n l g1C .aue de ome- 0 -M. 71
" 2-
 E

Tnsttuo 
Nomal2­28 ona 13 - LALAtln.AZona210 - "0 .1 c Vc 
.9~~ --Diap. ? pal. No, 23 

V. 

90li 0 .= 
12 n "t=tut o e" a"u l tb -%r .- ' ._ - 3 02 2 _ . 7 6_ 10 :J af-I-

c 28 Non~p~ial.z~9 Z 5M D-. 2 --L3 1.E1Zf..6 U 8 2.:h-.ESc ot a e2 Serm CY00G.10 _. In.k 290to
Bel4rx,3 A C~tana1-Z.7 G. _a_ -
Instituto 0.CCc V1. 6 02 " *2 

33_ CO CetralZ,,lrj 7 

A.T~deA/P.GJE. DRt\.ALBA -T ARI J E ',kFU 

FiUET Comer W1.c 
I1IIdSoIl 1 ii iu2utI 

http:CY00G.10
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDAD UIVERSITARIA ZONA 12 

EMPA GUA 
FACULTAD DE INGENIERIA- USAC. MUNICIPALIDAD DE GUATEMALA. 
INFORME DIARIO DE ANALISIS FISICO QUIMICO PARCIAL 

FECHA 24/Jmio/93 No 1149514 .l 114969ix z OLOR 
w w 0 

Santa3'eJ,, p U 

erea2 w. 0i,.2o La iE 
I.ori a 

38 on I _0_.;& 9 .L~ 2121 1.01.Z21.Io1.1.PCt 0 , ,.eroadooG.L MoL& 1W1€tF-. 1, _ _ F. 

aua13 1:1G*L L. 7 Q__ _22 

__on& _ 1 22 10 6 . 5 2,5 0.11 G.L O) .C6.C39l uLaon& , ~ 2t A,,. 21 1.0 7.a.c. 7.0 678 *2 .,
 

Dal -, z z! -L 2 1.5 A.A .C 9l.0 4.10.870
eroafo L Parro- "
 
oroado C1 (MeU-j,
 

. a a Llsl L Lk . 7.1Zo I 1 2205 .0 h 

.42 ',ona-I few%, ) .L 0 .011OhAC 9-d .O ..0*ercado Las4dsaajo L&OT1rniallO 

45 laon a..leu i m G.L 214 0.6 1.., z..-

Mercado La Galri 

.0Zona11 20 . . 2U -1. 

Hosp, Jua Lablo44 A 1 ..- 2 18PA. C . O.2- 7..7 

TECMCA "STANDARD METHODS" DE LA A.P.H.. A.W.W.A.-W.RP.C. NORMA COGUANOR NGO 4 010 
SISTEMA INTERNACIONAL DE UNIDADES (SI), -- D. _ I NO.., A1A~0,fu~" -M a fl 11,19 GUATEMALA. Color de4Clo-Y i -n 7L@ O43,
 
146, ena Lfmites ?1dxin~s Perndisbleu, pH del No. 140 Acido, Cloro residual de
do lo Nos. 8, 18, 5 Alto, 5 Nuo, Fluoruros do los No3. araiba indLcado oo,Clan alo d3to. 

AC0GIR G 29001.- IVQ AW! 

NETE !I.. LAr'?"tAT. b ;.- , 



_ _ _ _ 

LABORATOIO DE QUIM)ICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES ME INGENIERIA EM PAGUI

ACLJLTAD DE INGE NERIA.. CUIDAD UNIVERSITARIA ZONA 12USAC. 
M N C A n D D U T M LINFORIME DIARIO DE EXAEW-VS BACTERIOLOGICOS FECHA--24ZMili93 Noi 114599 &1iA-114614 

-5 CARACTERES NL'MERACtON 
W 

TOTAL DE GERMElES EN VESTIGACION DEF COUIFORMESGENERALES -AGAR tJTHITyVO 

a i ~o DEU WX N COLOWIAS DESPARROLLADAS PRUEBAS NORMALES 0 

Izis o0 INEUBACION 350c ICuclow 20*%j- PRESUNIVA FfR -&Trad E3 a a 1- 7, - ANTIDAD EMBRA CANTIDAD §EMBRA. CANTIDAD CANTWDADNo D~REOLCC..'-0 ~ Z4 ~ 0~ DA EN c DAW SEMBRADA SEMIBRADAON DELA MUESMA. 
0~8%LzIO010fia 1frafloron - _ 2.--- 10 L10 100.1 0.01110 1.0 OLI 0l 10 1.0 0.1 10, . . 

0lonia La Floridai .Cijq ilA y..Z..1 9 I 
1 0 0 

arquP2baio. Z. 
10 


-- -c 2 

a] 01-o
0 
 -e 22 
_ _ _ _ V 

S j a2 -. -­ -~ - 14 . al -o - -20- 0 0 
2 


TECN:CA *STANDARD METHODS DE LA A.hI A.. AWW.A.- W.PC.F NORMA COGUANORBaoterioloqicament* el agus do Ics punton aiba 
NGO .4 010 SISTEMA ITERNACIONAL DE UNIDAS (SI),GIITEMALA.indloadonES p9table. Segidn no=&a COGUANOR N100 2900.- t1jL.L


R.AB 5Rf4D 5.E
 
JA~d.A/CGX. 

K WWI~t~uuu.91(lM K Wnaitilo 
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ELABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES .DE INGENIERIA EMPAGUAFACULTAD DE INGENIERIA-,A, CUIDAD UNIVERSITARIA ZON 12U. 

INFORME DIARIO DE EXAMENES BACTERIOLOGICOS FEC, - 2/,juno/93 - No &,-11 1 :.,.1L 
", CARACTERES NUMERACION TOTAL DE GERMENES EN INVESTIGACION DE; COLIFORMES 

a j GENERALES __AGAR NUTRiTIVO 

-J- hi ~ ~ ~ z N DE COLOIAS DESARROLLADAS PUBSNRAE 
Ix Ix e~u- lu < oINCUBACION0.. 356c INCUBACION 200c o- B PRESUNTivA CONFIRMATA ­

-

N- ,, ,-.. zZ ,. EMBRA.CN DA .E EGA
,", ,,,O u -_wZ,, P"O CANTIOAD S FR FR'E L E 0 __ 4EMBRA. m 0 CANTIDAD CANTI DAD a-

UAR DR Cj_ z4 o .,, 
 a '-.SEMBRADA SEMBRADA
N ON DE LA MUESTRA. u. U x I:) I.- o .0WGAR DE RECOLECCI U 8~~ 0_ 0~01~ 0.0 :2Z4z 4S to 0 CL 10 0. 0.00 0~01 ~ 1an~ '. 0.1 2.y~ 1:41 
nrt. .utoerico o, o<o,0, 10. 0,.0o


52 ora, zonva r45LL_ .2 FGC. C -0 0 0 - 0 0. 0(i -Nt:. 
 . 

-7 0 0 0 - 0 0 to 
cap JuanPaolo I ,.4 14.;. - 0t' 0- ~ -54 -3Z. tXC 9 P. _ .7 A.C.C C 13 7 2 
- 136 1 80 
 _ 2.
 

5_ _________,"U _6a 4- L5Fc 0 0 0 - 0 0 0 of ,. 

__ __ _ _ _ 1 0 J 
- -

1__ET P.A A-.. WA J.CA .#.1r,.,.AN0R 

AT de/tx r, U 

TECNICA STANDARD t~TOSDE LA A.R.. kWW.A.- W.RC.F NORMA COGUAO NGO 4 010 SISTEMA INTERNACIONAL DE UNIDADES (S 1). GATEMALA.Bcte1o1094-CA7nte &I &6.ado Ian puntoe azriba indicaog--- IaV wEk RA, 1-- .ABJAP.\ ,IO. 7TI 
, U A E M L A
ES potable~. Segdn no=&a COGU-.,NOR C GU NO N 4 OI A IO AL DE UNDA0STE0TRIES (SI}DE LAe R13toA''W ,4_bEW' <I, oINRM 


A d A "E 

]''e erf~]-o~l C.R~t...IOI,ne NGOteTCNCA 2900100,-0"SAN ARDI rHA~] DSelC"F..LI 

A LB A A,.m~WI CA. 
K.,s,"U 5 -,o 11!,or.cUUIo sNI (lill 

http:EMBRA.CN
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUD0AD IMIVERSITARIA ZONA 12 

EMPAGUA 
FACULTAD DE IGENIERIA- USAC. MUNICIPALIDAD DE GUATEMALA. 
INFORME DIARIO DE ANALISIS FISICO QUIMICO PARCIAL 

FECHA 23/1ljdo/93 No 114908 al ,149l23 

S1.) 	 z OLOR 

w w 

4c 0 w oo 
It - 1 0 W 0 -J 0 

No LUGAR DE RECOLECCION' O 	 Wa 0 2 
JOELA MUESTRA le 0 1 R 13 _0_ 	 I_ 1 0 

-4 &dca.,W 	 16:.4 QJ 21 -313 -K RC Z0.0 -§.L3.O 0&7 BMW_ 	 PC0K: 7.02D15 : 

L90AiI-2a.n8 9;1.- 49: GK: 21 	 _qnG P 2a& 1SA-12O56 

9V .o7a e 17 9:0 G J 21 1.7 XC AC 9.0 6.3 06{) 

10 	 15 GJi 21 3.PCFC .6.6 2-28: 	 -0 

11 	 15 ! 8: GJ 1 21 5.81 C ,0 16.72 ) 
f3 . mm,, e _ 5.0 K: 1.6n 10, . 22 E: I.0 6.9 .2 

11,__ " g m 11 10-01o G P 22 0.5 AC AC 1.0 17.7 0.7 

is_0_ q _ Q J J_ 19 1.7 AC AC Q. LL 

17 11_024G 2 N_ 21 4.5 UC D.0 7.4 16 0.42 

--j
 
13 7 101 G 1 30 4.7 AC IC N=-7.4 10 .4 

19 11(k.'y-,L.A ,Zm19 20 2.5 K: PU L8.0 7.1 2.3 0.54 

194 L4X GP 22 0.5 P 12.0 16,9 1-5 k.-07 
20 6F.Zn 94 21 5.3 PU K:3.068 ,__F 

23 _18 	 15:5 G. 21 2.5 F P 1 55 3.0 ). 

TECNICA uSTANDMO IwETHODS"DE LA A.R.H.A.- A.W.WA.-W.'P.CF NORMA COGUANOR NOO 4 010 
SISTEMA INTERNACIONAL DE UNIDADES (SI), GUATEMALA. 

El N. 3 EN5, l du e t o b ej . SIn m C o p r NO 29 01 % &Q)IUNI fW1IVmK IM& 

[A.Tdo A/C.. DEEE.~ ' 

jrrE f-w. 

TI' 
IID 

LAt4 ACPIO )-" CM...I4-A 

O O..' S/.NITARLA 

http:A.W.WA.-W.'P.CF
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGEMERIA 

CIUDAD LUVERSITARIA ZO14A 12 

EM PA GUA
 
FACULTAD DE INOENIERIA- USAC. MUNICIPALIDAD DE GUATEMALA.
 
INORME DIARIO DE ANALISIS FISICO QUIMICO PARCIAL
 

FECHA 23/_urdo/_ No 11492 al 1 o 

| OLOR 

0 
tl I~l ~U) U 

-j w - 0 w 40 w . 4 -Kw 

x :i a 2=: a. p ox z 0 0 EoI 
LUGAR DE RECOLECCION- u w 0 uENODE LA MUESTRA Ld u 9 E 0 

24 19.9- ce"" CL Bii 9: S, 20 2.0 Fc -2& 7.0 1.1 

25_ns,. __ Vo_m. _. Q: P J I V 0.4 I 11" 1& L.60 10. 

26B.= _ Z13 i10. TJ i 22 0.6 11 11 2.0 7.2 0.0.Q 
27 Inst.T ,Aide Z 10 W.10r GJ 22 0.5 AC AC 1.0 7.2 1.0. 

_ 28 _- 10 GL 122 1.0 AC AC 3.05,5_ 06 O 

3D I.N.C.A. Zm 2 11:0 GP_ _ 21 2.9 FC FC L.0 6.2 1.3 0.21 

31- 14.GL 23 1.0 A AC 4.0 7.1 0.7 o.56 
33 Fa-. CamrdDCip 14:1 GLI 3) 1.2a'&lb AQ33 Bc. tral 2D AC 15-07_o 

35 t.B m Zom 1 14:5( GP 120 0.9 AC AC 2.0 7.2 0,6 

35 w 1:! GL 119 3.1 AC AC L5.0 7.1 1.0 .3 
41 mario;rai G L 122 1.2 AC AC 3.0 6.8 1 , .1 
42 brc d.. 15 Z 1 11:31 GL 21 1.1 AC AC 4.0 7.3 0.7 16-

43 M=co I Parr-u:ida 11:j G L 21 1.1 AC AC 4,. 

47 "__le____Ia 9:2! G L 21 2.3 C A !10.07.1 1. 

53 Plante l :2! TD 4 ) 2.7 PC 15.063.oC 

54 PP JXi 22 0.3 AC AC 1.07.0 .5 ,21 
______1__ 6:2 220. AC ACF 2.0 7.4 .6 .06 

-------DA "N MO 

TECMCA S7ADAR IhITHODS' bE LA A.P.H.A.- A.W.W.A.-W.P. C.F NORMA COGUANOR NO 4 010I b"-pap 

i~ . 25,26, l 53, lto, : 1t. l -j[F.6= 

A.T do A/C.G.E. _AlL .D ,..A.4O 1 IA;, OR QjT ".r, 

Y ,JOBIOLOWA SA ,;lA^A 
:WooK I#Rf m • t9RIMl , t-I' K IIAW .) 

http:15.063.oC
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDOAD UT*4VERSITARIA ZONA 12 

0EMPA GUA
 
FACULTAD DE INGENIERIA. USAC. , . . MUNICIPALIDAD DE GUATEMALA.IFORME DIARo DE ANALISIS FISICOQUIMICO PARCIAL 

FECKA 19 i unio/93 No V"ii i"" " 

m o 

C.) U 'Z OLOR 

E 
w 

40 CCJW 4 a9 w 
4 

a: 
) a0 

Io
4 

C3 It0. w -­z 
No 
No 

UGAR DE RECOLECCION-
IDELA MUESTRA 

z W w 
_ 

w 
___ 

1 0 
m1 

2 
L 

i 1 0 

24 No. -_ 9 9:0 GPG P 22 0.4 FC EC 2.0 6.7 1.2 0.08 

25 inst. °ucnicoVmwaial 8:4' T L 21 .6 1f1 TT 3., 1 1.2 030 

26 iost.NTarl Zc 13 .9: G P c 22 1.55 R 11 6.0 7.2 0.0 21 

27 Inst. TezulutlanZ1 9:1 GJ 1 21 0.2 AC AC 1.0 7.1 1.0 0.17 

28 i __1-?1Pna9:4-'LGL 22 1.4 EU EU 5.0 6.7 1.3 1021 
31 0:OC G P 22 1.7 FC FC 70 71 1.2 

33 .CapercioCetarl Zj - 15:4! Q.P 22 3.2 AC AC 12.0 7.3 0.5 021 
35 1 ist. BeJziZia 1 __5:3. GpP b 21 0.4 AC AC 12.017.4 0.6 0.13 
36 ni Ln 71 62 GP __ 20 1.8 EU EU 9,017.2 1.5 026 
41 MercadoCentraZl 0:2 GL _ 201 2.2 AC AC IM.7.4 0,8 .0 

42 _ercado Col6n Zona1 10:3 G L 21 0.8 FC FC 4.0 6.9 1.2 0.08 

43 Mercado laParoquia 10:4E G L 20 1.7 AC AC 8.0 7.2 0.9 0.08 
47 Merado la Reformita 8:20 GL 20 2.0 Fc Z_ 3-0 70O 1.?7n.M 

53 Planta la j 16:2- T D 20 8.4 
 C Fc 35.06.8 1.8 0.00
 
54 
 3 16:w G L22 0.2 AC AC 1.0 7.1 0.5 0.00
 

55 M. 1 eSaludMental - 9: G L 21 1.0 FC FC 2.0 8.1 .2 0.13 

TECICA "STANDARD METHODS" DE LA A.P.H.A.- A.W.W.A.-W.PCF. NORMA COGUANOR NGO 4 010 
SISTEMA INTERNACIONAL DE UMDADES (SI), GUATEMALA. 
(3IXNos. 26,31,33,36,41,43,53, y T1lEMf.53, En 1imites .ximos Pemisibles, CR) FM 
I1IA:Iw._25,26, Na1os, 36, Ligeranmte Alto, 53, Alto, FIUX6:Todos bajos, Seg~n NonmaCoguanor NM029001 /

4 
, as, Los desfs -


LA,I.€oA/C.G.E. c_. I£
 

J OL.0A SANITABIA 

( ,) L'U~K)II uI'~ 

http:T1lEMf.53


LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA
CENTRO DE INVESTIGACIONES DE INGENIERIA 

V lCIUDAD UIVERSITARIA ZONA 12 

PACULTAD DE.IGENIERIA. USAC. 

INFORME PA GUAAL
DIARIO DE ANALISIS FISICO QUIMICO PARCALFEcHA- NI/I99./93 No- 144 al114856 

w w 0 OLOR 

G c 0 W 2. 7 0 

13~~~ 10 6i5 GP% 19 048a: 6. 2 00 021 4N 2~08 ACAQ .z . . .
 
No 
 we,w 

3I-T--MIT NA1ECINA U18 D 0:10 G P 0. 9 FC .,8. 

9, L -
. 

~ 7,,08 13,om17,11, 
. 

7-2-5L10~o TQ,,-20.1,7:15. 10 GJ,9] 2s 4L.11 e 1 t 20e-1,2 , 2 -5.0 1 0.5 68 .2J''a 02900 "C 2-1unm2. 16,,,re*em~0en~ls7 1No2
 
15T .(. IiA/e1 
 :5 GP2 
 . C A . . . . 

16 
 Q
18 7v,- J 

D 1. AC A 10. 7.8 9 0.19.. 
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LABORATORIO DE QUIMCA Y MICROBIOLOGIA SANITARIA 
AD DE GUTMCMUN1CPAUCENTRO DE ZON 12_INVESTIGACIONESCUIDAD UNIVERSITARIA .DE INGENIERIA EMPAGUA 

FACULTAD DE INGEN1ERIA- SA , 

WNFORME DIARIO DE EXAMENES BACTERIOLOGICOS FECHA 19/Junio/93 NoA-114523 &I A-114536
 
"-J f .J 
 C TERES NLERACION TOTAL DE GERMENES EN VESTIGACION DE. COUFORMES 

hi j GEHERALES AGAR NU&TRITIVO 

w 0 Z5 49w, "J --- m 
w -No DE COLOKAS DESARROLLADAS I PRUEBAS NORMALES 

. -I z 0 INCUBACION 350c INUJBACION 20-c PRES NTIVA FRMAnVA ­

a c. 0, , ' ,L,GAS F0RMDE GAS 
No~-c ," 0o z -_CANTIDADONZAUETA 01533 EMBRA CANTIDAD SMBRA. 0 oCANTIDAD CANTIDAD 0_iooi 

. .2.LUGAR RECOLECCI- 0 F.B U) tw 0 a / 0o -o o, ,. o.DE ix cV 0 ,o0. 0~o oo0o 0 
7 _ 6, a. , = -̂ u = . " CCo -_ DA EN 0 0 - DA D- w '-SEMBRADA SEMBRADA a:AMUESp".2k. -1-16 A.z 8 _ 5 1..S812 0 01 1.0 2 088 DE L.0 9 L -10 -=2 

r "21-- .10. 010 
-

Col o E% 
sol 071. 


- 1 
 0 0 


.5A 17s . c ' 4 
. 

o . 8 5a
11o . t 

.2.: 
0 0- 0 0 

- 0 00C - 0 I 0.IV F.C .C 0 0- 0
8 5 0. r- 5 F,.C C 1Z.10 8 I1 .13 an,,5Av.yl0Ca., CliOque .: 2u-' 

0 -i ----------------------------- "'.;-
7 " -m( - 3 0' - --:1 2 - 1 0 

t -.8 unioi~ostaZ-5t
O l. Ca. ta ti 1 1G. 1. putk. c 0niao 
A..rI 'I _ 

V 1 , I4 

" LA.,.c
-1 

c - 4 0--. 
olo a1 - 1 'O'.0 .0G.;. - & .C C - i - 2 0 . - 0 0 I16 e r, ona .o ­01~ Lor rAC tI* ..

o"0 
0 $0 DE UNIDADES (Si ),GUATEMALA.O1SlSTEMA I TERNACIONALF. NORMA COGUANOR NGO 4 

N.THODS" DE LA A.RI't.A.- A.W.W.A.- W.RC.
TECNICA "STANDARD 

A /OR O 29 01.-DKSpotable. Se --dn nor,,a COCUA NOl 
j ;L I.. ARATOR I O 

,,AC/E 

Y ]iOI:CLUJ.UA' <..,. . 

http:iOI:CLUJ.UA
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%W LABORATORIO DEFACULTAD QUtMICA Y MICROBIOLOGIADE INGENIERIA.. SA SANITARIA
CENTRO DE INVESTIGACIONES 1.DE INGENIERIA MIUDIIUNIERSUARAD orICUIDAD UNIVERSITARIA ZONA 2 EM-PA GUA

INFORME DIARIO DE EXAMENES BACTERIOLOGICOS FECHA-19/JunitO/93 No A114523 &I A--114536 
- CARACTEES N.,ERActON TOTAL DE GERMENES EN ,VESTIGACION DE. COUFOMES 

Sw2 0 GEWERALES AGAR NUTRITIVO 
WZ No DE COLOMIAS DESARROLLLLADAAS PRUEBAS NORMALES 0 

crc.-wINCUBACION 
35*c INCUBACION 20 0 c aPRESUNTIVA FIRMT1-

U aI.-0 " Z' taNTIDAJEMRAMR CANTIDAUC isAz~ NEOEC.00 MBRA CANTIDAD CANTIDAD 0­4uDA 
Nw 

le EN cDA EN emwLA MUESTRA - -DE SEMBRADA SEMBRAOD_
X xU to@0 0 9*I o n i a TMk a l Io 0. .110 . ... 0 . 0 I1. 0 o • 0I0 10 01 : 

olonta -aFori 
aC 

~ us 5blico 

1 , L_
 
ae lAv..Z.19i 2. 

P
41 

- I - - ,­

........................
.. . .
 

- - -1
 
TECICA STANDARD NETHODS DE LA A.RSLA, A.W.W.A . W.PC.F NORMA COGUAAOR t4GO 4 010 SISTEMA INTRBaoteriolog.±cacnente O A EUND DSITEMALA..1 agus. do Ion puntog arriba indicadonES potable, Seet~n nota COGU.AcOt HGO 29001,I~ ONL E NUADj(SI).GAEAA 

Ald*A'CG.E. 

JA UE vtDE 1 e0 R T R.O 

all" K -W-'_g," 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDOAD LAVERSITARIA ZONA 12 

FACULTAD DE INGENIERIA. USAC. MUNICIPALIDAD DE GUATEMALA. 
INFORME DIARIO DE ANALISIS FISICO QUIMICO PARCIAL 
FECHA 18/ixio/93 No 114836 al 114845 

w w o OLOR 
0 

LUAEREOE~O.1 G 0 . E- 0 N. 

0 ~ E w 
N uaAR E RECOLECCONLr- Z w"0:Lfl 0 LNDE LA MESTRA _u _ - __0 _9 

41 -M ad-oCental L4.0 G42 M'rcado CoQ6n Z1Z 21 0.91AC AC 3.0 6.6. 14:2C 0.9 0.22G L 23 0.8 AC AC 2.0 7.2 0.9 0.27 

43 ~rcado La Parroquia 13:5C GL __ 21 
 1.9 TC FC 10.07.2 1.2 0.22
 
47 Mercado La Reformita 16:2C G L 22 0.9 FC FC 2.0 7.3 1.,5 0.41 

48 Marcado La Florida 15:3C G L p 20 1.7 FC FC 10.C 7.1 1.4 0.4750 lrcadoECuarda 
 16:0 GL 
 19 2.1 FC FC 4.0 7.2 1.5 0.3

52 Inst. Federico bra _ .4: G L 

_ 

22 2.0 FC 1C 
 3.0 7.0 1,905
 
53 0Pita la Brgda 5:00 T D 
 19 2,2 FC FC 15.0169 12 n61
 

a54 *.3JgcoP OII 5:40 G L 20 0.3 AC AC 1.0 7.2 0.6 0,j
N-acPJ55 e lau 11SaluMen-6:45 -G-L
-o-ae 
 21 0.3 TT 2-.,5 0-00
 

TECI CA "STANDARD METHODS" 
SISTEMA INTErnNACIONAL DE 

0=.D:Nos. 43,48,50,52,53 
50,, Lige.aan~te Altos, 52, 

DE LA A.P.H.A.- A.W.W.A..W.PC- NORMA COGUANOR NGO 4 010 
UIDADES (Sl), GUATEMALA. 
Fn ]_ndtes fixos Pemtsibles, GM]O &SIA:Nos.55 fuio, 47,Alto, FUM : Todos Bajos, Se Norma Cb or NO 28001 

[A.T d A/C.O.E. AS FU 

',y4W%,SCL00A SANITAF,;A 
- - - - - - - - -II-i- t-A-ll 1 1 -w - ,- -1 

,'
/ 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 

CENTRO DE INVESTIGACIONES DE INGENIERIA 
CIUDOAD LUIVERSITARIA ZONA 12 

EMPA GUA 
MUNICIPALIDAD DE GUATEMALA. 

rACULTAD DE INOENIERIA- USAC. 


INFORME DIARIO DE ANALtSIS FISICO QUIMICO PARCIAL
 
114823 .
FECKA 18/itMio/93 No al 114835 

z OLOR 

1 01
20 7.
3 Y
0:ii
6 70
18 .
col.0 _ 


0.13
7. 10.5 
AC
21 03.0 ACC A10 
2.0
0. 0. w.


F~1~~inbILe GB B
7G
p:3 

C AC7056.29 09 0o
0.4 0.1
13 AC AC 8.0 

= 9:15 GB 21-1.4
8 Cl n 
17 9 09:GJ C C 14.0 6.3 1.8 0. 

.l d0 lZ a 3.5
9 ° 8:35 GJ _ 18 


0 iGAR 23.0 6.6 2.5_I 0.1
 
20 4.6 FC 


0 7.51.7 0. 1 
8:45 GE FC 25.


- gm"15 21 4.7 FC 

11 & . 

__ 

8:15 Gj18 . 50. 1Q13 0 .0071 
21 2.0 

h G P2 AC AC 13.0 7.0 0.9 0.O X 

15 3Ca.2-18Zona 21 1.9
G2 J 
_9:15 _16 _-_ _ enes___ 7 16 0.5 .0 6. .


2.0 AD C 1721 0 1.8 0.3:
 
9 :0 G J FC 25.0
1: FC
20 5.1
K17 80:0GJ 


7
.r 4
18 


. 1.7 0.
FC 2 .0 7 
. 9FC 

:50 G P 

21 
. 0 . 1
 

1 9T 3 %2ac? na 1 9 
0. FC FC 5.0 6.9 2Pvy 2 


Tanque l~iblico 15:41 G P2 20 
Z na 1 1 

23 C 1a.2
 iiii.90
 

. 6/...".,
~~0~ ~rA.4il W~U ~ ~ ~..,,~ Mblic.,.c NGO 4 10Tan.quo COGUANOR ....
5v 95 - 2 NORMA -2,aZ.,.2KFC2.0 .1 1?.,.72n~~~~/ LA A.PH.A.- A.W.W.A.-W.P. CF. 

S
A "D i os Peri.si-En l ites18,
D:5 .1" 


(S, GUATEMALA.7 ,8 ,9 ,10 , 1I,13,15 ,16UMDADES,17 ,18 ,19 ,20 ,23 , 
. DE18L :NosINTERNACIOAL 29001SISTEMA 

Segin Nom 0,1,13,

GUR 9,Bjo,3,19, Ligeranente Altos,0,Nilo,Todos bajos
f : FS1IIJAL.1os. 

bles, ii;No. 8,9,10, Acldos, (OI]UO
17,18,20,23 Altos, 
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LABORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIACENTRO DE INVESTIGACIONES DE INGEMERIA 
CIUDAD HIVERSITARIA ZONA 12 

FACULTAD DE INGEN4ERIA. USAC. 
INFORME DIARIO DE ANALISIS FISICO QUIMICO 

EMIPA G UA
MUICPALIAPARCIAL EGUATEAAFECHA- 2 d/'Mio/93 No 114894 al 114907 

w COLOR 

00 

9L a E)c 
0 D 

UGNso RDE RECOLCCIONAMeJ !w w aTra 

DEMCL$ADRMUET HODS DEL00... .... WRC . N R A C G A O G 1 

( R I.45 elos ,, IAvnet 11:S QooLao 21 1o.2i Foao Fc50661501 
N 47 Mec2,ja o mt01:01 

2 . C C 0 7 
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LABORATORIO DE QUIMICA Y MICROS!OLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDAD IMIVERSITARIA ZONA 12 

171 

"AUA EAPA GUAPACU.IAD.-E JIHG'EAI- USAC. MUNICIPALIDAD DE GUATEMALA.Enpr- INFORME'DIARlO':DE ANALISIS FISICO QUIMICO PARCIAL 

FECHA 22/iwiA3 No 114882 al 114893 

iI . OLOR 

W-i 0 

0 _ :4 o ' 0 22 
9 . 8 t1 . U) 

to5 
0 

C A . . 0 01 

C a I 

7R: -545o; 4 70 0 0N1o UORDrECLEon15 :0 GJ W 19
0 22 

3. 2C 006,52701 

SISTEMAg13 i I85GFN8.kI:0GPjj 2 .3F ~.Q~L.QE AAC 0 0 .5(,15 22a 54 a 18 _ 1521 GP _ 22 10.5 AC T. .0)-7.2 1.0 0.2d
WIcJe sde s.
 20 12 2 C C 7 0 .6 0. 

16~ Zonall_17 :40, GJ 
 _ 19 3.7AC AC 18.01. 0.5 0~ 

TorrCasta18 15 8:3012GJGJ - 200 7 .0.1 6.3 1.416 icZonaa 0.5l 
11_ 214GJ19 AC AC 1.0 7530. Q01419 o15 8405 GJ 1 . FC 20.0. A'FC 2L 

10 :os ,,91,1,31,8:3 y GJBI 8,13 20 4.7te FCo ,FC Pe.Oisiles7 
i0~ o NB 8:40, igJBmet Alt19 3.50,11 Alos : TodoB Qa­

21t- t-Q-------------- ----------- 2----------------------------

NM: Cloro - Nn. 1',$ l-

TECNICA "STANDAR~D METHODS" DE LA A.P.H.A.. A.W.W.A..W. PCF. NORMA COGUANOR NGO 4 010 
SISTEMA INTER(NACIONAL DE UMIDADES (SI), GUATEMALA. 
OlflIsRN. 7,8,9,10,11,13,16,18, v IlIRBUM~6: 8,13, En Lilmites 1&ins Permiisihies, pHl: 8,910, Mcidos , GfC[JIM IRt:INs. 8,19, Ligerarmnte Alto, 3,10,11, Altos, FUJlM?: Todos Pa­
j os Segun Normi Coguarior NX) 29001 "'. 

AlO{0 doAN7'JG.A 
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LAORATORIO DE QUIMICA Y MICROBIOLOGIA SANITARIA 
CENTRO DE INVESTIGACIONES DE INGENIERIA 

CIUDAD L*IVERSITARIA ZONA 12 

EMPA GUAFACULTAD DE INGENIERIA. USAC. MUNICIPALIDAD DE GUATEMALA.
INFORME DIARIO DE ANALISIS FISICO OUIMICO PARCIAL 

FECHA 21/jimin/M3 No 114857 al 114865 

" D OLORC C 

d :2 ~ o 
a:40 4 4 

IF 

CL 0 a z o 
NO LUGAR DE RECLECCI0N 9 cc 0DE LA MUESTRA 0 

1 e e ai 9:2 GP S2D 3.7 FC FC 20. 6.8 1.20.391 
ot A,,de24 8:1co 
 GP ' 21 2.9 FC FC 18. 7.0 1.10.2 

6 Jes-lsoV la Axm.6 20 1.2 AC AC 8.0 .7 .IZ 
7 ude o 7:50 Q ­

a 6Z
19 18.0 AC AC 10.0 7 .0 0.17 

12 6 . 3-56 Z12 0:40 G p w 22 1.1 FC FC 3.0 7.71.1 0. " 
17 La-7na11 10:05 GJ 18 4,0 FC FC 1.017I. 1.Tan ue lh r
20 6 & Zona3 9.50G P 19 3.3 FC Fr 9.017.6 1.1 0. 
22 alvC-WlT 11:01 GP 21 0.8 AC AC 2.0 7.9 0.8 0.17 

Col. NiuyuZ 21 
. .. 16-07 _d. "B"'A-207 1:15 Q L 20 0.5 n 1 1.0 7.1 .00 

TECWCA "STANDARD KM£TtODS" DE LA A.P.H.A.. A.W.W.A..W.PC.F NORMA COGtjANOR NGO 4 010 
SISTEMA INTERNACIONAL DE UNDADES ($1), GUATEMALA. 
00:Ns,5,6,7,20, y MIUD..:7, En ILites I'fixinms Permisib] e1 RIIAL: 56 NWlo, 

FUN : Tdaos BaJos Segn Normu Coguaor %C)29001 , (" .­

/ . -,¢IiOLOMIA A;';TARIA 
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