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PREFACE

Under the 1992 Freedom Support Act, the United States Congress initiated a program to provide various forms of
assistance to new independent states (NIS) of the former Soviet Union. Cooperative Agreements were signed between
representatives of the U.S. government and each country in which assistance was to be undertaken. The U.S. Agency for
International Development (USAID) was given the responsibility to coordinate all U.S. government assistance to the NIS
under the Act.

Through competitive bidding, USAID awarded a multi-year contract to a team managed by CH2M HILL International
Services, Inc. (CH2M HILL) to support implementation of an environmental assistance program to republics of the former
Soviet Union. Under this contract, termed the Environmental Policy & Technology (EPT) Project, CH2M HILL is to as-
sist USAID's missions in Moscow, Kyiv, and Almaty undertake a program to promote environmental improvements in the
NIS. The USAID mission in Kyiv supports environmental, and other, assistance programs to Ukraine, Belarus, and
Moldova. CH2M HILL established an office in Kyiv from which to perform services in these countries under the EPT
Project.

This report was prepared as a contractually required deliverable under a contract between USAID and CH2M HILL.
Although work on this report was conducted in cooperation with the assisted governments and USAID, the findings and
recommendations are those of the CH2M HILL team. They do not necessarily represent official positions of the
governments of the assisted countries nor of the United States of America.

The CH2ZM HILL team includes the following organizations: ?

Center for International Environmental Law

Clark Atlanta University/ HBRCUMI Environmental Consortium
Consortium for International Development

Ecojuris

Environmental Compliance, Inc.

Harvard Institute for International Development
Hughes Technical Services Company

International Programs Consortium

International Resources Group, Ltd.

Interfax Newsagency

K&M Engineering

Ogden Environmental and Energy Services Company
Price Waterhouse

World Wildlife Fund (US).

For additional information regarding the EPT Project, contact the following:
United States of America:

Environmental Policy & Technology Project

Head Office

1819 H Street, NW, Suite 700
Washington, DC 20006 USA

Telephone: (202) 835-1450
Facsimile: (202) 835-1463
Contact: Dr. James Westfield
Ukraine:

Environmental Policy & Technology Project
Ukraine, Belarus & Moldova Regional Office
20 Esplanadna Street, 10th Floor

252023 Kyiv, Ukraine

Telephone: +380 (44) 220-1367, 220-1469

Facsimile: +380 (44) 220-0242

Contact: Mr. Ties van Kempen
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BACKGROUND

As part of a United States government bilateral assistance program, the U.S. Agency for
International Development (USAID) is supporting environmental management in Ukraine.
Under direction from USAID, a consortium led by CH2M HILL International Services,
Inc. (CH2M HILL), is implementing part of USAID's Environmental Policy & Technology
(EPT) Project by undertaking various tasks that have been agreed to by representatives of
the governments of both countries.

USAID authorized CH2M HILL to perform a series of tasks in Ukraine under Delivery
Order No. 5. Activity Implementation Plan #11 required that CH2M HILL prepare an
evaluation of analytical chemical capabilities in Ukraine.

In October 1994, CH2M HILL retained a subcontractor, Dr. Steven M. Fry to undertake
the evaluation. A copy of Dr. Fry’s report follows. This report was initially submitted as
a draft to USAID in December 1994, for review and comment. No comments have been
received by CH2M HILL from USAID concerning the document. It is hereby re-submitted
as a final report.
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Executive Summary

As a part of USAID's assistance program, the Environmenta! Policy and Technology Project (EPT) has
focused on helping Ukraine evaluate its environmental problems. Part of the evaluation has included
work that has relied on existing environmental testing results. The quality of environmental policy
decisions is directly related to the quality of the analytical test results. Ukrainian analytical testing
capabilities were developed under the former Soviet Union (FSU). Since the break-up of the FSU,
there has been diminishing governmental support for Ukrainian analytical laboratories. In light of this
situation, questions have been raised about the reliability of Ukrainian food and environmental testing

laboratory results.

In 1893 a team of experts from the World Bank evaluated the status of Ukrainian environmental
protection and resource management, and reported observations of problems with Ukrainian analytical
testing capabilities. In light of the World Banks expert findings questioning Ukrainian testing
capabilities, EPT chose to not only evaluate analytical testing results, but to also evaluate how the data
is produced. The goal was to develop an assistance program to help the Ukrainians produce good
analytical results, in order to make good environmental policy decisions. As such, USAID agreed to

fund a program to study analytical testing capabilities in Ukraine.

A team of three experienced analytical laboratory specialists, including two Ukrainians, evaluated twelve
Ukrainian analytical testing laboratories to determine the nature and scope of the problems. They found
that the lack of confidence was justified in the case of testing of environmental media: water, soil,
hazardous waste, and air. The evaluation team found food testing capabilities were much better
developed and organized. The food laboratories are much better equipped, including instruments that

are equivalent to or better than those generally used in the United States.

QOverall, the evaluation team found laboratory personnel qualifications and training were quite good,
except for a lack of experience in use of modern instruments. Currently, most environmental
laboratories are working with out-dated equipment. The lack of modern equipment limits what they can
test for, and also limits their ability to test at levels low enough to meet current world standards. This
situation has been further aggravated by the laboratories' lack of: uniform test methodologies, Quality

Assurance programs, and Quality Control measurements.

The Ukrainian government has standards (equivalent to Maximum Contamination Limits or Maximum
Allowed Concentrations in US terminclogy) on the books for at least 1240 contaminants. Presently,
they routinely monitor only 30 - 50 parameters in environmental media, mostly metals and inorganics
species. The evaluation team determined that current routine testing capabilities for metals and

inorganics are mainly up to world standards. There are serious deficiencies in the ability to test for

Note: Analytical chemistry terms listed in the Glossary are identified using bold italicized type when they are used the first few
times in the report. ES 1
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organic contaminants, due to a lack of modern equipment. Based on past and current Ukrainian
activities in agriculture and industry, they should be routinely testing for same types of organic
contaminants that have been observed in the United States and Western Europe. These organic
poliutants include: pesticides, herbicides, chlorinated hydrocarbons, aromatic hydrocarbons, polynuciear

aromatic hydrocarbons, petroleum products, and industrial solvents.

The lack of adequate organics testing capabilities is two-fold. First, they currently perform routine
testing for only a small number of organic contaminants: a few pesticides, total petroleum
hydrocarbons, and several chiorinated solvents. Second, they are often unable to test for these organic

contaminants at low enough levels to meet current world standards.

The evaluation team further noted deficiencies in non-routine analyses of environmental media, and
also the routine analyses of air. Non-routine tests include the analysis of: (1) rush samples in
emergency situations; (2) exotic matrices like industrial sludges, or river sediments that contain high
levels of living creatures; (3) unusual project specific analytes (contaminants of interest) that are not
routinely tested for as national standards; or (4) highly contaminated samples that require special
handling and expertise. As such, the situation is complex enough that there is no simple solution to

all of the problems.

For these reasons, several solutions are proposed to fit different aspects of the problems:
+ Creating a new private or non-governmental central laboratory that could handle most routine and
non-routine air, water, soil, and waste samples from the entire country. This option would cost at
. least $7 - $8 million doliars and take several years to complete. But due to the absence of
overnight delivery services, this lab would also not be able to serve remote areas; perform rapid
turn around time (TAT) analyses (sample delivery and analysis time in less than 1 - 3 days), or
perform tests on samples that have short sample holding times (similar to limited shelf life). The
typical long start-up times of 2 - 3 years for new labs in the USA may also be extended to 3 - 4
years in Ukraine, due to supply issues. There were no qualified parties found that could underiake

this {ype of venture.

»  Constructing portable (mobile) laboratories to do sophisticated testing at any site in Ukraine, as long
as a laboratory could be towed to there. A mobile laboratory could be ouffitted to do almost any
combination of tests required. Mobile laboratories provide rapid TATs on sample results, (30 min. -

| 2 hr.). They eliminate sample transportation issues, since as self-contained labs, they can be
towed to the site of interest. Mobile labs are more cost effective on field projects than fixed base
central labs, because the rapid sample result TATs allow field crews to make fast decisions and
real-time process adjustments, rather than waiting for several days to weeks for sample shipping

and analysis by a less flexible fixed base central laboratory. Depending on equipment, mobile labs
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can be outfitted for approximately $600,000 to $800,000 in the United States. Unfortunately, the
number of samples that a single mobile lab can handle is limited. Hence, a single mobile
{aboratory would not have the capacity to handle samples from the entire country. Nation-wide
analytical service would require at least 4 - 8 mobile laboratories, strategically placed in a variety

of regions. Construction in the US would take & months to a year for the first iaboratory

Upgrading an existing laboratory that currently has limited capabilities and significant deficiencies,
like the Ministry of Environmental Protection's (MEP) central laboratory, (the Department of Rapid
Analysis of Environmental Instrumental and Metrology), to do all environmental matrices. A lab like
the MEP's would require significant improvements in: equipment, staffing levels, personnel
qualifications, facilities, and management to be upgraded to handle routine and non-routine air,
water, soil, and waste samples from the entire country. This would cost between $5 - $6 million
dollars, and it would have the same problems described in the first scenario. This type of project

would also take approximately 3 years to complete in Ukraine.

Upgrading an existing central laboratory that currently has relatively significant capabilities, with
significant deficiencies, (for example, the State Committee for Geology's central laboratory), to do
all environmental matrices. A lab like this, {with many capabilities, but very out of date equipment),
would cost $3.5 - $4.5 million to upgrade to world standards. Upgrading a laboratory like this to
only do sophisticated soil and water testing, without upgrading or adding air testing could result in
a savings of $2 million. The net cost would be $2 - $3 million, and could be done in 6 months to

a year. Further, this agency would be expected to cooperate fully with the MEP's regulatory

_ functions, acting as their analytical partner. As such, the upgraded laboratory would function as

the expert laboratory supporting the MEP's actions.

Finally, upgrading a single existing centrai laboratory that currently has significant capabilities in
water and waste water analyses, with very few deficiencies, for example, the Ukrainian Academy
of Sciences Institute for Colloid and Water Chemistry central laboratory. The Institute of Colloid and
Water Chemistry could be upgraded to do a full suite of world standard water and waste water
analyses for approximately $600,000 - $800,000. Their existing capabilities are quite good,
including: a wide range of testing capabilities, mostly modern equipment, highly qualified staff,
good sample capacity, reasonable facilities, and an excellent reputation. Their water testing
capabilities could be completed by adding a few key pieces of missing equipment, and providing
training on that equipment. This upgrade could be accomplished in 3 - 6 months. Adding soils
capabiﬁtiés to a highly qualified water laboratory would only require additional sample storage and
preparation equipment at a cost of approximately $200,000. Further, this agency would be
expected to cooperate fully with the MEP's regulatory functions, acting as their analytical partner.

As such, the upgraded laboratory would function as the expert laboratory supporting the MEP's actions.
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The consuitant also noted that food analysis capabilities would reqguire additional sample preparation
equipment and dedicated instrumentation to avoid contamination from some soils and exotic matrices
like industrial sludges and oily wastes. As such, food capabilities could be added to a good central

laboratory for approximately another $1 - $1.5 million.

Based on historical evidence, the consultant determined that improving water and waste water testing
capabilities would yield greater benefits and have a higher probability of success than improving air and
soil testing. Some Ukrainian government agencies have estimated that 70% of the environmental
problems are related to water quality. Air and soil testing could also be done, but at much higher costs
with less public benefit.

There is an additional problem that this study could not find feasible ways to address on a nation-wide
basis. There is a serious lack of quality reagents and calibration standards at all laboratories. This
deficiency is caused by: a lack of access to old sources of supply, (due to the break-up of the former
Soviet Union); and a lack of hard currency to purchase supplies from outside Ukraine. This program
could however provide adequate supplies at reasonable costs to a single central lab. Within three

years, the laboratory should become self sufficient and not need further international support.

Lastly, the Directors and Heads of all of the central laboratories complained about the lack of uniformity
between test results from different labs. The on-going production of inconsistent results raises
questions about the reliability of most Ukrainian environmental test resuits. This observation has also
been made by Canadian and American experts. The evaluation team found a consistent lack of
awareness of the importance of Quality Assurance (QA) programs and Quality Control (QC)

measurements.

As such, most laboratories had inadequate QA/QC programs, that consisted of sporadic monthly
evaluations of data quality, rather than the daily performance measurements required by world
standards. The QA/QC deficiency is a nation-wide problem that affects the quality and reliability of
most Ukrainian environmental testing data. As such, there was broad consensus among laboratory
Directors and Heads that the country needs a national quality program to improve the consistency and

refiability of environmental test results. They were all eager to start and operate such a program.

The national quality program would potentially consist of: (1) selecting and writing uniform test
methodologies; (2) developing laboratory level Quality Assurance programs that include daily Quality
Control measurerrklents; (3) providing QA/QC training to laboratory personnel from all of Ukraine; and
(4) implementing a national program that certifies laboratories and regularly monitors laboratory
performance. A critical portion of the program would be public reporting of individual laboratory

performance on world class Performance Evaluation standards, (like the United States EPA's WP and
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WS standards). This would spur healthy competition between labs to demonstrate to the public and

their peers which labs have the best capabilities.

The program wouid be best operated by an organization that is independent of the current
governmental inter-agency struggle over control of the environment. The organization should be highly
respected for technical competence. The organization also needs to be a recognized leader in building
cooperation and consensus, since there are currently ten national government organizations that have
been assigned responsibility for regulating the environment. Such a program could be developed and
implemented fairly quickly, at a reasonable cost, with help from western analytical laboratory QA

experts.

The evaluation team determined that there is one central laboratory that could be easily upgraded to
provide the necessary sophisticated analytical testing for the entire country, the Ukrainian Academy of
Sciences Institute for Colloid and Water Chemistry Central Laboratory. This laboratory already has
significant analytical capabilities, that could be upgraded to world standards by the addition of several
key pieces of organics analysis equipment. With the addition of key organics instruments, they would
have the capabilities to test routinely for almost all types of water pollutants at current world standards.
This laboratory alse is fairly independent of the inter-agency struggle to control the environment.
Finally, it has a sdperb reputation among its peers in the analytical community, and currently receives

samples from or works with almost all water testing organizations.

The evaluation team also determined that the same laboratory and its parent agency, the Ukrainian
Academy of Sciences Institute for Colloid and Water Chemistry, could successfully operate a national
quality program. This organization has the facilities, technical reputation, independence, and
recognized ieadership ability to develop and operate a program that wouid improve the reliability of

analytical data and build public confidence in Ukrainian analytical laboratories.
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1 Introduction
1.1 EPT Project Background

Under the 1992 Freedom Support Act, the United States Congress initiated a program of assistance
to the Newly Independent States (NIS) of the former Soviet Union. The U.S. Agency for International
Development (USAID) was given responsibility to coordinate all U.S. government assistance to the NIS
under the Act.

The U.S. Agency for International Development (USAID) established the Environmental Policy &
Technology (EPT) Project to provide environmental assistance to Newly Independent States (NIS) of
the former Soviet Union. USAID awarded a contract, to a consortium managed by CH2M HILL, to
assist in implementing the environmental assistance program to republics of the former Soviet Union.
Under this contract, CH2M HILL will support USAID's regional mission in Kiev for Ukraine, Belarus, and

Moldova (USAID/WESTNIS) in designing and implementing the environmental program.

Specific concerns were raised regarding the ability of current ability of Ukrainian anaiytical laboratories
to test adequately for food and environmental contamination. USAID/Kiev offered to arrange an initial
review of analytical laboratory capabilities in Ukraine. Assistance from the EPT Project Kiev regional
office was requested from USAID/Kiev. In response, services were arranged by CH2M-Hill (the prime
contractor) in conjunction with Ogden Environmental Energy Services to supply a laboratory specialist

to review the current analytical laboratory capabilities in Ukraine.

1.2 Report Purpose and Organization

1.2.1 Main Purposes of the Report

This report describes the existing analytical taboratory capabilities in Ukraine, focusing primarily on
testing of environmental media, water, soil and air. The ultimate goal of the project is to determine how
Ukrainian analytical laboratories can effectively address the analytical testing needs of the country, and
then to determine what solutions USAID can offer. Specifically, twelve laboratories and one private
venture were evaluated, and their laboratory Directors and Heads were interviewed to determine the
nature and scope of the analytical testing problems in Ukraine. An additional goal was to determine
if a single laboratory could be improved to meet current world testing standards. One very good
laboratory was found that fit the goals and objectives of this project, the Ukrainian Academy of Sciences
Institute fc;r Colloid and Water Chemistry central laboratory. The State Committee for Geology's central

laboratory was identified as an alternate or back-up option. The conclusions about these laboratories
can be found in Section 4 of this report.



122 Purposes of Other Activities not Included in the Original Scope of Work

The evaluation team found that there is a significant nation-wide need for improving the quality and
reliability of current analytical analyses. There is a serious lack of: (1) uniform analysis methodologies,
(2) Quality Assurance programs, and (3) routine Quality Control measurements. The lack of these three
things has resulted in inconsistent data quality and diminished confidence in existing data. Hence, this
report also includes: (1) an evaluation of their current QA/QC practices; (2) an evaluation of the
current national laboratory certification program; (3) suggestions and conclusions on how the quality
of analytical testing could be improved through development and implementation of a world standard
national quality program. Finally, two vodocanal laboratories were also evaluated in support of the EPT

Water Sector Program.

1.2.3 Organizational Structure of the Report

The report is organized into five sections, plus Appendices. Section 1 includes the introduction and
report preparation information. Section 2 describes the scope of the work, the rational of the approach
taken, and the methodologies used. Section 3 describes other activities that were not directly related
to evaluating central faboratory capabilities including: (1) the need for development and implementation
of a national laboratory quality program to improve data rejiability; (2) an evaluation of the current
Committee for Standards laboratory certification program; and (3) evaluations of two vodocanal
laboratories, in 'support the EPT's Water Sector Program. Section 4 contains the conclusions from the
laboratory inspection tours, and describes actions that should be taken to improve analytical laboratory
capabilities in Ukraine. Section 5 describes the specific costs and timetables for implementing the

actions.

1.2.3.1  QOrganization and Description of Appendices

Appendix A contains lists of environmental testing standards from: the former Soviet Union (FSU), the
USEPA, the World Health Organization, and "proposed” and existing Ukrainian Standards. These are
included to allow comparison of world standards with current Ukrainian practices. As such, the lists of
Ukrainian currently measured standards were provided by the Kiev Vodocanal Laboratory {for drinking

water) and the Ministry of Environmental Protection (for assorted surface waters and effluents).

Appendix B includes copies of a proposed Quality Control program {in both English and Russian) and

an annotated copy of the Ukrainian Committee for Standards National Laboratory Certification Program.

Appendix C includes: the Laboratory Evaluation Form, the Laboratory interview Form, the list of
i . .
standard interview questions, and specific detailed evaluation resuits and conclusions for 11 central

laboratories.



Appendix C contains findings for the following central laboratories:

. Ukrainian Academy of Sciences Institute for Colloid and Water Chemistry Central
Laboratory

. Committee for Geology Central Laboratory of Northern Ukrainian Geology

. Ukrainian Academy of Sciences Institute for Hydrobiology Central Laboratory

. Ukrainian State Committee for Water Resources and Supply Central Laboratory of the
Dnipro Basin Management Department

. Ukrainian State Department for Hydrometeorology Republican Center for Control and
Supervision of the Environment

. Ministry of Environmental Protection Department of Rapid Analysis of Environmental

Instrumental and Metrology Water Laboratory, Air Laboratory, and Soil and Waste

Laboratory

. Ministry of Health Sanitary and Epidemiological Service Ukrainian Scientific Hygiene
Center

J Ukrainian Academy of Sciences Institute for General and Inorganic Chemistry Physical

and Analytical Chemistry Laboratory

. Proposed Laboratory for the National Analytical Center
. Ukrainian State Committee in Food lndu>stry Kiev Laboratory for Alcohol and
Biotechnology

The laboratories are listed in order of the most qualified first down to the least qualified last, except for
the food iaboratory. The two best candidates for upgrading to world class standards were the Ukrainian
Academy of Sciences Institute for Colloid and Water Chemistry (Appendix C, Section C.2.1), and the
State Committee on Geology Central Laboratory (Appendix C, Section C.2.2).

Appendix D includes the Business Plan and other documents for the National Analytical Center, a
proposed private laboratory. Appendix E includes analysis results from 2 Kiev drinking water samples
as reported by the Institute for Colloid and Water Chemistry. Appendices F, G, and H contain
documents specific to 3 different laboratories. Appendix } includes Quotations for a mobile (towable -
portable) laboratory and analytical instrumentation. Appendix J is a copy of Dr. Fry's professional

resume.

1.3 Report Preparation

1.3.1 Preparation Team

This report has been written by Dr. Steven M. Fry, serving as an Ogden Environmental and Energy

Services employee in conjunction with CH2M-Hill. He was assisted in evaluating laboratories by Dr.

Note: Analytical chemistry terms listed in the Glossary are identified using bold ifalicized type when they are used the first few
times in the report. 3



Nicolai Kalibabchuk, Head of the Physical and Analytical Chemistry Laboratory of the Ukrainian
Academy of Sciences, and Ms. Natasha Lesoviets, Deputy Head of the Central Laboratory for the
Dnipro Basin, State Committee of Water Resources and Supply. Assistance regarding the
organizational structure and capabilities of analytical faboratories in Ukraine was provided by Mr. Ulian
Bilotkach, Head of Department for Radiological and Hydrochemical Monitoring. Mr. Alan Shultz and
Mr. William Maggs provided additional insights into organizational and institutional issues. Mr. Ties
van Kempen supplied background information about EPT Project.

1.3.2 Methodology
Data and information for this report were gathered during a three week period in October, 1994. Dr,

Kalibabchuk and Ms. Lesoviets arranged a series of on-site meetings with Directors, Deputy Directors,
Department Heads, and other key personnel at laboratories, Ministries, and Committees in Kiev. Each
of these meetings lasted between 1 - 2 hours, followed by laboratory inspection tours that also lasted
1 -2 hours. The number of meetings and shortness of time prevented travel to other cities in Ukraine,
but carefu! attention was made during interviews to determine the capabilities of other significant
Ukrainian laboratories. There are important laboratories in Kharkiv and Sviersky-Donets, but as regional
laboratories, they do not currently have formal mechanisms for receiving samples from the entire

country as a central laboratory.

2 Scope of Work, Rationale, and Methodologies

211 Problems _Facing Analytical L aboratories

It is widely accepted that there are several serious problems that currently face Ukrainian analytical
laboratories: (1) inadequate funding, (2) a tangled web of government laws and agencies, and (3) a
serious lack of Quality Assurance (QA) awareness, Quality Control (QC) measurements, and uniform
analysis methodologies. This has resulted in mediocre to poor quality results, with no aimost no results
for several classes of hazardous pollutants, see Appendix A for lists of compulsory standards.
(Appendix A includes a summary table of assorted drinking water and surface water standards for inter-
comparison.) The limited ability of Ukrainian analytical laboratories has seriously hampered efforts at

evaluating the actual level of environmental problems in the country.

Inadequate funding has led to a lack of up to date testing equipment, a lack of calibration standards
and pure reagents, and very marginal salaries for laboratory personnel, (resulting in serious difficulties
retaining experienced staff). These deficiencies have caused Ukrainian laborai,:ories to limit the number,

type, and quality of tests on water, soil, and air.

There are a large number of government agencies doing environmental testing, with 10 national

governmental organizations that have been assigned responsibility for regulating the natural

—
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environment, as specified in the Sept. 23, 1993 Resolution No 785 by the Cabinet Ministers of Ukraine.
This has led to the propagation of laboratories with overlapping functions, which has seriously diluted

the existing funds.

The evaluation team found that public access to laboratory test resuits is potentially non-existent. None
of the 12 laboratories inspected published their data for public review. They all basically send annual
reports to their respective administrative agencies, and a few share resuits with other agencies, (see
Appendix C). One laboratory, the Kiev Vodocanal, insisted that their data was "private” and "secret",
and could only be given to their superiors and the city administration. This is particularly troubling in
light of their potentially deceptive practices in handling drinking water test results, (see Section 3.3.2).
We also found only one laboratory that accepted samples from the public, although the investigations

into this issue were somewhat limited. This problem is addressed further in Section 5, Conclusions.

Finally, the low level of laboratory Quality Assurance (QA) plans and Quality Control (QC)
measurements has led to a crisis of confidence in laboratory results. Current public and industry
perception is that laboratory resuits cannot be trusted. The current absence of routine Quality Control
(QC) measurements justifies this lack of confidence. The need for training in QA/QC procedures should
be addressed on a nation-wide basis. An upgraded central laboratory that holds the respect of its

peers, as a leader, is the best candidate to conduct a training program.

21.2 Determination of the Process to Find Solutions

The process of determining solutions to these problems began with evaluating current analytical testing
capabilities. Evaluating analytical laboratory capabilities is a complex task. Laboratory capabilities
shouid be evaluated in the context of the overall success of the lab in fulfilling its mission. Ultimately,
the success of a laboratory lies in several areas: technical capabilities, position in the market, and the

laboratory management's effectiveness.

2.1.21 Determination of Technical Capabilities

Technical capabilities are determined by the following factors: type and amount of equipment,
personnel qualifications, levels of staffing, quality of reagents and standards, level of the laboratory's
Quality Assurance (QA) plan and Quality Control (QC) measurements, quality and variety of analytical

methodologies, and level of facilities.

2.1.2.3 Determination of Position in the Market

A laboratory's position in the market determines its ability to get samples. It also controls the lab's
current and future sources of funding or revenue. Market position is strongly affected by: (1)
reputation, (2) organizational connections, (3) the degree of need for the analyses performed, (4) what

is ultimately done with the results, and (5) the laboratory's willingness to improve by making changes



in response to market forces. An additional market position problem that Ukrainian labs face is the
poorly organized and poorly managed environmental monitoring and testing system that developed after

the break-up of the former Soviet Union (FSU).

Currently, there are at least ten state governmental agencies responsible for testing environmental
matrices, (water, soil and air). There are also a large number of regional, oblast, and local level
agencies performing analytical environmental testing. The result is two-fold: (1) not enough samples
(and hence revenue) to support all of the laboratories; and (2) a very inefficient system for making
effective use of these labs. Long term survival of an upgraded central lab will depend on its ability to
manage this situation. Some managers, (like the MEP, see Appendix C, Section C.2.6), are depending
on change to come from the ministerial level ("command and control"), while others are taking actions
now to maintain viability. The organizations that wait until change is forced upon them will become
weaker and eventually lose most of their anaiytical capabilities through loss of staff and inability to

maintain operating equipment.

2.1.2.3 Determination of Effectiveness of Laboratory Management
Finally, a laboratory's success is also controlled by the vitality and effectiveness of their management.

Vital management is crucial to the development and maintenance of both technical capabilities and
market position. Good laboratory management continually evaluates its organization and makes
changes, responding to changing circumstances. Management's ability to recognize the need for
change and to take action is especially important in Ukraine now. The situation here is very fluid, with
changes occurring in many areas: (1) environmental standards, (2) necessary levels of QA and QC,
(3) levels of funding, (4) sources of funding, (5) facilities problems, {6) lack of hard currency for
consumables, (7) lack of sources of consumables, and (8) severe difficulties retaining staff due to low
salaries. The long term success of central laboratories in Ukraine will depend in large part on how their

management handles these problems.
Hence, this report's conclusions are based on on-site inspections of laboratories and detailed interviews
of laboratory management using the criteria described in the previous paragraphs: (1) technical

capabilities; (2) position in the market; and (3) the laboratory management's effectiveness.

2.1.3 Determination of the Scope of the Project

The scope of USAID's response to analytical testing needs in Ukraine could include address testing of
both food and environmental matrices. A very broad scope would include upgrading both routine and
non-routine testing of food, water, soil, air, and hazardous wastes. A more limited scope would address

only routine testing of one or two matrices.
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Routine testing includes long term monitoring of ordinary samples (low difficulty) taken at regular
intervals to monitor the "typical” levels of non-exotic contamination. Non-routine testing includes the
analysis of: (1) rush samples in emergency situations; (2) exotic matrices like industrial sludges or
river sediments that contain high levels of living creatures; (3) unusual project specific analytes
(contaminants of interest) that are not routinely tested for as national standards; or (4) highly

contaminated samples that require special handling and expertise.

One of the additional purposes of this project was to make recommendations on the best alternatives
available to USAID. The decision criteria used for this were: (1) the amount of need; (2) the potential
benefits per dollars spent; and (3) the probability of success. Based on the amount of need, improved
testing of environmental media clearly has higher priority than food. Current food testing laboratories

are much better developed and better organized than environmental analytical testing labs.

2.1.3.1 _Food Testing Capabilities Compared to Environmental Testing Capabilities
Food testing laboratories are much better funded and developed, as demonstrated by their clearly

superior levels of equipment, reagents, and calibration standards. For example, the Ukrainian State
Committee in Food Industry Kiev Laboratory for Alcohol and Food Biotechnology was not only the best
equipped laboratory of the 12 labs we inspected, but almost all of its equipment was equivalent or

sUperior to that commonly used in the United States, (see Appendix C., Section C.2.10).

This has occurred because the food agencies were powerful in the former Soviet Union (FSU), and
hence well funded and well organized. The other major national food testing organization, the central
laboratory of the Committee on Standards has slightly older equipment, but is similarly well developed
and funded. The levels of QA and QC practices in food testing are much better than in environmental
testing, with food testing standards approaching the Good Laboratory Practices (GLP) standards used
in the United States.

The organizational structure of food testing is also better developed. There are only four national
governmental organizations testing foods, (the Ukrainian State Committee in Food Industry, the Ministry
of Health, the Committeé on Standards, and the Ministry of Agriculture), as compared to at least ten
testing environmental media. These agencies also have food testing Iabdratories all the way down to
the Raion and city levels of government. Finally, there is also an active group of private food testing
laboratories, driven by government requirements for certification of food products in some areas.

Conclusio\ns on supporting food and environmental testing are: (1) Due to political and organizational
considerations, it is not feasible to combine food and environmental testing under one governmental

agency. (2) The current project budget will not allow the separate development and improvement of



both food and environmental laboratories. (3) Since environmental testing has greater, yet manageable,

needs, this report is focused mainly on environmental testing.

2.1.3.2 Determination of Project Options for improving Environmental Testing Capabilities

The evaluation team noted significant deficiencies in non-routine analyses of environmental media, and
also the routine analyses of air. As such, the current laboratory situation in Ukraine is so complex, that
there is no simple solution to all of the problems. For these reasons, several solutions are proposed

to fit different aspects of the problems:

2.1.3.2.1 Creation of a New Central Laboratory for All Environmental Matrices

The program could fund creation of a new private or non-governmental central laboratory that could
handle most routine and non-routine air, water, soil, and waste samples from the entire country. Based
on historical US laboratory start-up costs, creating a new laboratory would cost at least $7 - $8 million
dollars and take several years to complete. But due to the absence of over-night delivery services, this
lab would also not be able to perform the following functions: (1) serve remote areas; (2) perform rapid
turn around time (TAT) analyses (sample delivery and analysis time in less than 2 days); or (3) perform
tests on samples that have short sample holding times (similar to limited shelf life). An additional
complication is the construction and start-up time. Creating a full-service central laboratory like this
would take at least 2 years to plan and construct in the United States, and would take an additional 1 -
2 years to fully staff and train all personnel. Due to supply problems in Ukraine, it would potentially
take 3 - 4 years to complete the entire project. The evaluation team also did not find any qualified

parties to undertake this type of venture.

2.1.3.2.2 Creation of a Portable Laboratories for Nation-Wide Environmental Testing

The project could construct a portable (mobile) laboratory to do sophisticated testing at any site in
Ukraine, as long as the laboratory could be towed to there. A mobile laboratory could be outfitted to
do almost any combination of tests required. Mobile laboratories provide rapid TATs on sample resuilts,
(30 min. - 2 hr.). They eliminate sample transportation issues, since as self-contained labs, they can
be towed to the site of interest. Mobile labs are more cost effective on field projects than fixed base
central labs, because the rapid sample result TATs allow field crews to make fast decisions and real-
time process adjustments, rather than waiting for several days to weeks for sample shipping and
analysis at a less flexible fixed base central laboratory. Depending on equipment, mobile labs can be
outfitted for approximately $600,000 to $800,000 in the United States. Unfortunately, the number of
samples that a s.‘ingle mobile lab can handle is limited. Hence, a single mobile laboratory would not
have the capacity to handle samples from the entire country. Nation-wide analytical service would
require at least 4 - 8 mobile laboratories, strategically placed in various regions. Based on historical

evidence, laboratories could be built in the US in six months to a year.



2.1.3.2.3 Upgrading a Low Level Existing Central Laboratory for all Environmental Matrices

The program could consider upgrading an existing laboratory that currently has limited capabilities and
significant deficiencies, like the Ministry of Environmental Protection's (MEP) central laboratory, (the
Department of Rapid Analysis of Environmental Instrumental and Metrology), to do all environmental
matrices. The MEP central laboratory’s evaluation is in Appendix C, Section C.2.6. A lab like the
MEP's would require significant improvements in (1) equipment, (2) personnel qualifications, (3) staffing
levels, (4) facilities, and (5) management and administration, to be upgraded to handle routine and non-
routine air, water, soil, and waste samples from the entire country. Based on actual costs from similar
US upgrading projects (in the last 3 years), this would cost between $5 - $6 million dollars, and take
approximately 2 years in the US. Due to supply problems, it would probably take 3 years to complete
in the Ukraine. The resulting lab would still have the same slow TAT problems described in the first

scenario, Section 2.1.3.2.1.

2.1.3.2.4 Upgrading a Medium Level Existing Central Laboratory for all Environmental Matrices
The program could consider upgrading an existing central laboratory that currently has relatively

significant capabilities with some deficiencies, (like the State Committee for Geology's central
laboratory), to do all environmental matrices. A lab like this, (with many capabilities, but very out of
date equipment, see Appendix C Section C.2.2), would -cost $3.5 - $4.5 million to upgrade to world
standards. Upgrading a laboratory like this to only do sophisticated soil and water testing, without
upgrading or adding air testing could result in a savings of about $2 million, for net cost of $2.0 - $3.0
million. This upgrade would only require addition of equipment and some personnel training, and could

be done in 6 months to a year.

2.1.3.2.5 Upgrading an High Level Existing Central Laboratory for Water and Waste Water Analyses

Finally, the program could consider upgrading a single existing central laboratory that currently has
significant capabilities in water and waste water analyses, with very few deficiencies, for example, the
Ukrainian Academy of Sciences Institute for Colloid and Water Chemistry central laboratory, (see
Appendix C, Section C.2.1). The institute for Colloid and Water Chemistry central laboratory is ciose
to having world standard metals capabilities. Its only significant deficiency is in organic contaminants

testing capabilities.

The Institute of Colloid and Water Chemistry could be upgraded to do a full suite of world standard
water and waste analyses for approximately $600,000 - $800,000. Their existing capabilities are quite
good, including: a wide range of testing capabilities, mostly modern equipment, highly qualified staff,
good sample analysis capacity, reasonable facilities, and an e)écellent reputation. Their water testing
capabilities could be completed by adding a few key pieces of missing organics analysis equipment.
This upgrade could be accomplished in 3 - 6 months. Adding soils capabilities to a highly qualified



water laboratory like the Institute's would only require additional sample storage and preparation

equipment at a cost of approximately $200,000.

Note: Adding food analysis capabilities would require additional sample preparation equipment and
dedicated instrumentation to avoid contamination from some soils and exotic matrices like industrial
sludges and oily wastes. As such, food capabilities could be added to any of the good central

laboratories for approximately another $1 - $1.5 million.

2.1.3.3 Intercomparison of the Relative Benefits of Water, Soil,_and Air Testing

One of the main goals of the project was to improve analytical testing capabilities to meet existing world
standards. An additional purpose was to make recommendations on the best alternatives available to
USAID to meet the first goal. This requires that the choice of analyzing air versus soil and water be
considered. The decision criteria used for this were: the amount of need; the potential benefits per
dollars spent; and the probability of success. Most air tests require specialized equipment that is not
amenable for use on soil and water samples. Air and water quality affect most of the population in
Ukraine. Soil contamination generally affects much smaller numbers of people because is usually
isolated to specific points and soil can be contained to limit the population's exposure. Hence, the

scope of the project was further narrowed to consider primarily air or. water testing.

Based on the degree of need, it is difficult to determine whether improving air or water testing is more
important. Based on the potential benefits per dollars spent, historical evidence from the United States
clearly indicates that surface water testing and remediation has been significantly more effective than
air testing and remediation. According to Ukrainian government statistics, it is accepted that 85% of
the Ukrainian population and industry get their water from surface water. This means that most of the
Ukrainian population would benefit from improved surface water testing, with subsequent remediation

based on the results.

The probability for success in improving water quality testing is good, since there are several strong
candidates that have everything needed to be successful, except some additional modern equipment
and consumables. These agencies also have the resources, respect, and prestige to implement a
national laboratory quality improvement program that would improve testing capabilities on a nation-

wide scale.

2.1.3.4 Qverall Conclusions on the Scope of the Project |

The overall conclusions about scope of the project are as follows:

1. Due to political and organizational considerations, it is not feasible to combine food and

environmental testing under one agency.
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2. Environmental testing capabilities in Ukraine have serious deficiencies that threaten the public's

health and the future of the environment.

3. Improving environmental testing has greater needs and benefits than food testing.

4. Upgrading a single fixed base central lab fits the current project goals of analysing routine
samples from the entire nation. Addition of a mobile laboratory would better fit the future

requirements for non-routine analyses.

5. Improving water testing capabilities would have greater benefits and a higher probability of

success than improving air or soil testing.
6. Improved water testing capabilities would resutlt in benefits for most of the Ukrainian populace.
7. There are two existing laboratories that could be successfully upgraded to test samples on a
nation wide basis: the Institute for Colloid and Water Chemistry and the Committee for

Geology’s central laboratories.

8. These two laboratories agencies couid also effectively manage a national laboratory quality

program that would benefit analytical testing on a nationwide scale.
2.2 Methodologies

The interviews and inspections were conducted using a specific list of questions and a “Laboratory
Evaluation Form" created and customized by Dr. Fry to address the specific needs of Ukrainian
laboratories. Copies of the list of questions and the "Laboratory Evaluation Form" are included in

Appendix C, along with a list of the personnel and organizations contacted, from Dr. Fry's Trip Report.

2.2.1 Methodology and Criteria for Interviews and Laboratory Inspection Tours

The laboratory interviews and evaluations focused on:

1. Identifying the current levels of analytical instrumentation;

2. Identifying the current levels of analytical expertise of laboratory personnei;

3. identifying current and planned major analytical laboratory improvement projects;
11



4. Identifying if any gaps exist in the variety of currently used analytical methodologies,
particularly gaps that represent a lack of testing for significant groups of toxic

pollutants;

5. Determining the current and future abilities of inspected laboratories to provide

facilities, consumabiles, and sample preparatory support for upgraded instrumentation;

8. Eliciting the views on analytical testing problems from laboratory heads and personnel.

2.2.2 Method of Evaluation of Results from Interviews and Laboratory Inspections

Dr. Fry, Dr. Kalibabchuk and Ms. Lesoviets held lengthy discussions to draw conclusions about the
results of the interviews and laboratory inspections. The differences between laboratories were
significant and obvious, (see Appendix C). Hence, the evaluation team agreed on almost all

observations and conclusions. The conclusions from these meetings are presented in Section 4.

3 Other Activities: Data Quality, Laboratory Certification. and a Limited Evaluation of Drinking

Water Laboratory Capabilities
Section 3 describes other activities that were not directly related to evaluating central laboratory

capabilities including: (1) how the quality of analytical testing could be improved through development
and implementation of a national quality program; (2) an evaluation of the current Committee for
Standards laboratory certification program; and (3) evaluations of two vodocanal laboratories, in

support the EPT's Water Sector Program.

3.1 Cument Status of Reliability and Credibility of Ukrainian Analyfical Data

There are serious problems with the current reliability and credibility of Ukrainian environmental
analytical test results. Every laboratory manager and department head interviewed commented on the
problems of poor data reliability from Ukrainian laboratories. This problem is most obvious when
comparing results from different laboratories on samples from the same rivers, and at times even for
results for the same sample. We were consistently told that variations between results from different

labs are often as large as 20 fold to 100 fold. Variations this large make data virtually unreliable and

unusable for evaluating environmental problems.

An apparent lack of public and governmental awareness is the second problem that arises out of the
issue of poor quality data. According to some sources, the public does not currently trust government
reporting of environmental problems. Based on our observations of typical QA / QC practices in almost

all laboratories inspected, we believe this distrust is justified. In particular, see the evaluation for the
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Kiev Vodocanal laboratory, Section 3.3.2., regarding their potentially deceptive handling of drinking

water results.

We were told by several laboratory Directors that suspected polluters (especially heads of industrial
plants) generally refuse to accept or believe test results from Ukrainian environmental regulatory
laboratories, because the quality is so poor. One Director claimed that if he had portable field testing
equipment, he could give the polluters first-hand on-site proof of results, which would supposedly
increase the data credibility. In subsequent discussions, he agreed that analyzing Quality Control
samples with every analysis batch would prove the associated data's quality and reliability to doubting
polluters. We also agreed that improving data reliability through a laboratory quality assurance

programs would be more effective than supplying ali labs with portable test equipment.

Scepticism about data reliability by the public and industry could be dismissed as a perception problem,
but the laboratory evaluation results (see Appendix C) and the wide variations in data from different iabs
point to a different problem. The current state of laboratory Quality Assurance and Quality Control is
approximately where US laboratories were in the 1960's. As an example, only one of the environmental

laboratories inspected performed any regular Quality Control checks. This compares poorly with the

. current world standard of daily checks on all test performed on that day.

The general consensus of the laboratory directors was that these problems are due to differing
methodologies, and sometimes due to "poor work" by the "other labs". The current status of poor
documentation and potential un-reliability of Ukrainian analytical test results undermines all decisions

that are based on those results.

The issue of the need for a national laboratory Quality Assurance (QA) and Quality Control (QC)
program arose during every interview with Ukrainian laboratory Directors and Heads, (see Appendix
C). The evaluation team concurred with the consistent comments from interviews with laboratory
management about the need for uniform nation-wide analytical methodologies and laboratory practices.
The evaluation team concluded that awareness of the need of good laboratory QA and QC is very low,
as demonstrated by the absence of regular Quality Control measurements at all but one laboratory.
As such, there was broad consensus among laboratory Directors and Heads that the country needs a
national quality program to improve the consistency and reliability of environmental test results. They

were ail eager to start and operate such a program.

Devéloping a nation-wide laboratory Quality Assurance program would take significantly more time than
the team had available. So, a basic daily QC measurement program was written to improve laboratory
data reliability. Currently, the Ukrainians' levels of awareness of the importance and benefits of

laboratory QA and QC is so low that they do not even have terminology to describe typical world
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standard QA / QC practices. Hence, the basic laboratory operations level, daily QC program was
developed as a first step for Ukrainian laboratories to achieve world standard levels of data reliability.
The evaluation team translated the basic QC program into Russian for distribution to all of the

laboratories inspected.

3.1.1 Methodology of Developing a Basic Bench-Level Laborato uality Control Program

Dr. Fry wrote the key elements for a basic bench-level (laboratory operations level) daily Quality Control
(QC) measurement program. Ms. Lesoviets spent significant efforts (part-time for 2 weeks) translating
this QC program into Russian, with additional input from Dr. Kalibabchuk. This was a fairly complex
task, because there was no equivalent Russian or Ukrainian laboratory terminology for most of the
elements of the QC program. Ms. Lesoviets was particularly well suited to this task, because her
position as Deputy Head, (an "operations manager" in US terminology), of a routine analysis lab
allowed her to assist in development of a program that fits the intricacies of Ukrainian laboratory

operations and terminology. This QC program is in Appendix B, including the Russian transiation.

3.1.2 Benefits of a Daily Basic Laboratory Level Quality Controt Program

Implementation of this QC program would significantly increase the reliability and credibility of Ukrainian
analytical results, by proving that the analysis batch was prepared and analyzed properly. This QC
program-could be implemented for minimal costs. It effectively adds only three daily QC check
samples, (a Method Blank, a Matrix Spike Sample, and a Blank Spike Sample), to every 20 sample

analysis batch. {See Appendix B for full details and definitions of QC terminology.)

3.1.3 Potential Future_Actions Leading to World Class Standards of Data Quality

The intent of the basic QC program was to help Ukrainian laboratories take the first steps in a process
that would result in eventually achieving a goal of performing analytical testing up to world class

standards. This goal could be attained through the following steps:

1.  Selecting and writing uniform test methodologies ;

2. Developing laboratory level Quality Assurance plans and Quality Control measurement
programs;
Training laboratory personnel from all of Ukraine;

4. Developing an effective national program that certifies laboratories and regularly monitors

laboratory performance.

\

ltem 4 is particularly important, because consistent laboratory performance is not guaranteed over time.
The past program under the FSU gave indefinite certification. The current national laboratory
certification program operated by the Committee for Standards (see Section 3.2) gives 3 year

certification, with no scheduled checks after the initial inspection.
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The current laboratory certification programs operated by various Ministries and Committees are not
functioning effectively, as discussed above. Also, the Committee for Standards national certification
program has only certified one environmental laboratory in the whole country, the Ukrainian Academy

of Sciences Institute for Colloid and Water Chemistry.
3.2 Evaluation of the Committee for Standards National Laboratory Certification Program

The Committee for Standards Division of Laboratory Certification certifies and accredits analytical
laboratories for food, water, soil, and air testing. The current program, the Ukrainian System of
Certification, is based on the internationally recognized /SO 9000 program, and as such is a fairly
rigorous certification. There is currently only one environmental analytical laboratory certified by the

Committee for Standards, the Ukrainian Academy of Sciences Institute of Colloid and Water Chemistry.

In the area of laboratory certification, the purpose of this certification is to protect human health, and
to protect consumers through legal certification of laboratory independence, technical competence, and
performance. This evaluation of the laboratory certification process was based on an interview with the
Committee for Standards Laboratory Certification Director and on a copy of their official Certification

and Accreditation of Laboratories document. An annotated copy of this document is in Appendix C.

3.2.1 _Laboratory Certification Process

The laboratory certification process has four parts: (1) submission of application forms by the
laboratory; (2) review of the forms by the Standards Committee; (3) pending a successful review, on-
site inspection of the iaboratory to confirm the information provided in the forms; (4) further review of
all information gathered in the first three steps before granting final accreditation and certification to
perform tests. After a laboratory is approved, they may perform tests using the accredited
methodologies for the certification period of three years.

No other laboratory or Standards Committee actions are required during that three year period, unless
problems occur or unless there is turnover of laboratory management. Subsequent "planned and
unplanned” (un-announced?) inspections by the Standards Committee are allowed, but in reality they
are seldom done. The Standards Committee has also planned to send out Performance Evaluation
(PE) samples, see Appendix B for a definition of PE samples. Currently, the committee has not begun

doing this and has no schedule for initiation of such a program.

3.2.2 Laboratory Certification Requirements and Standard\s
Successful completion of the application forms and subsequent approval is a substantive task with

stringent requirements.
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It involves documentation of:

1. Independence of the laboratory from outside pressure or influences, through independent

administrative and financial status.
2. Technical competency for testing specific products with specified tests.

3. Competent qualified management.

4. Independence of employees from pressure by management to influence test results.
5.  Systems that check and document personnel qualifications and data quality.

6. Appropriate equipment to perform the accredited test methods.

7.  Documentation of test methods, as stepwise protocols.

B. Yearly documentation that proves that equipment functions 'properly and that tests are

performed properly.
9. A system of quality determination.
10. Head of the laboratory periodically checking the test efficiencies to ensure quality resuits.

It is interesting to note the emphasis on independence of laboratory personnel, to limit outside and
inside interference and influence. The Standards Committee also claims to have the power of hiring
and firing of laboratory heads, but this does not actually occur. As mentioned above, these
requirements substantively come from the ISO 9000 program. It should also be noted that the ISO
9000 program is currently undergoing significant revision for future use as a common standard in the
European Community. The problems associated with the National Committee for Standards laboratory

certification and with general laboratory quality programs were thoroughly discussed in Section 3.1

3.3 Evaluations of Two Vodocanal Laboratories

Two vodocanal laboratories were evaluated in support of the EPT Water Sector Program. A model
vodocanal [aboratory, Brovary Vodocanal, was evaluated as a representative of smaller municipal
systems. The Kiev Vodocanal laboratory was evaluated as a representative of larger municipal

systems.
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The descriptions of each agency's mandates and laboratory's responsibilities are based on the claims
made by Directors, Deputy Directors, and Laboratory Heads. There was not enough time to do the
background work to verify most of these claims. The laboratory evaluation reports were based each
laboratory's current capabilities, excluding non-functioning equipment. This is significant, because many
laboratories contained test equipment that was poor quality when first purchased, and is now completely

non-functional.

3.3.1 Brovary Vodocanal

3.3.1.1 Function and Scope of Mandate of the Laboratory and Agency

This laboratory was evaluated in conjunction with Alan Schultz, as a part of the EPT effort to select a
mode! vodocanal for the EPT Water Sector Program. Further information can be found in the "EPT
Water Resources Sector Report”, (November, 1994, A. Schulz). According to Mr. Schultz, this is a well
run vodocanal, and is representative of other analytical testing capabilities at drinking water laboratories
that serve small municipalities. This laboratory tests intake river and reservoir water, and drinking water
from three stages in the ftreatment process, (after filtration, after treatment, and after

chiorination/coagulation).

Their primary and most frequent test is for free chlorine. They also test for: alkalinity, pH, turbidity,
color, odor, taste, chioride, fluoride, ammonia, nitrate, nitrite, sulfate, Dissolved Oxygen (DO), 5 day
Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), residual solids, Total Suspended
Solids (TSS), Total Dissolved Solids (TDS), and wet chemistry metals (Copper, Manganese, and Zinc).
This list of tests is also presented in a summary tabie in Appendix A. Heavy metals analyses are sent
to the State Committee for Geology's central lab.

3.3.1.2 Competence of Management
The vodocanal and water testing laboratory appear to be well run as demonstrated by: well defined

testing schedules, good documentation of results, a rudimentary QA program , and exceilent
knowledge of their processes.

3.3.1.3 _Level of Equipment
They have an adequate supply of somewhat dated equipment. The equipment is appropriate for the

general chemistry tests they perform: spectrophtometers, balances and pH meters. All of their stock
of culture media for micro-biological testing was outdated (expired). They cannot currently get fresh

culture media, since the previous supplier is in Russia.
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3.3.1.4 Levels and Competence of Staff
They have a qualified staff, appropriately trained for general chemistry testing. The staff are

knowledgable and eager to demonstrate the work they are doing.  Staffing levels appear to be

adequate for their work ioad.
3.3.1.5 Level of Facilities

The Jevel of facilities is good, but somewhat dated. They have adequate sample testing and

preparation areas, with good exhaust hood availability for sample preparation.

3.3.1.6 Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is under-developed by world standards, but typical of other Ukrainian laboratories.
Analysts test single blind QC check samples once or twice a month, based on the opinion of the
laboratory operations manager. There are no daily QC process control checks. They only test one
Matrix Spike sample per test per week, (see Appendix A for a definition of Matrix Spike sample). All
of these checks should be made on a daily basis, or with every preparation or analysis batch. There
was no documentation of personnel training. They proudly describe their 20 year old certification from
the FSU. They are using test methodologies documented by a standard FSU water testing manual,

published in the 1940's. Their awareness of the need for a QA plan and QC measurement is very low.

3.3.1.7 Major Problems Facing the Laboratory and Critical Factors for Success
In their view, their most important problem is the inability to get high quality standards and reagents.

Their second most important problem is a lack of modern test equipment. They would like an in-line
automatic free chiorine measurement system, or a portable "Hach" brand free chlorine test instrument,

to replace their existing manual titrametric method.

3.3.1.8 Ability to Continue to Receive Samples and Remain Solvent

As a part of an active, well managed vodocanal, they should have a steady flow of samples and

revenue in the future.

3.3.1.9 Ability to Cooperate with Other Agencies and Share Results

They currently send samples to the Commitiee of Geology's central lab for more sophisticated test

methods.

3.3.1.10 Overall Conclusions

This is a very small laboratory that does only general chemistry testing of local drinking water samples.
It has good staff and management, but needs to improve its QA/QC program. Improving the QA/QC
program would primarily require training, with minimal additional expenditures to increase

documentation and add daily QC check samples. As a small local lab, we recommend that USAID
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not fund any significant upgrades of this laboratory as a part of a project to upgrade nation-wide
laboratory capabilities. We do however believe this laboratory would be a good candidate for

upgrading, as an example of a good municipal laboratory.

3.3.2 Evaluation of the Kiev Vodocanal Laboratory

3.3.2.1 Eunction and Scope of Mandate of the Laboratory and Agency
This laboratory was evaluated to help develop perspective on analytical testing capabilities at large

municipal laboratories. This laboratory tests: (1) intake water from: the Dnipro river, the Dnester river,
two reservoirs, and assorted wells, (2) treated drinking water from various points around the city, and
(3) industrial supply water. This is also the central laboratory for Kiev vodocanal, and as such, it does
the sophisticated testing for their three other smaller laboratories. They currently test for the oid former
Soviet Union (FSU) compulsory standard list of 30 drinking water tests (indices), but they are upgrading

to the new proposed compulsory list of 40 indices. Both of these lists of tests are given in Appendix
A

3.3.2.2 Competence of Management
This laboratory appears to be well run as demonstrated by: well defined testing schedules, good

documentation of resuits, and excellent knowledge of their processes. But there are several troubling

aspects about their operational and management practices:

1. They refuse to make their individual tests results available for public scrutiny. Individual results
are passed on to upper management, where they are potentially pooled (aggregated) with other
results for the same test method. Pooling of test results yields averaged values that are lower
than any high individual results. So, individual results may be out of specifications, while the

pooled values pass standards.

2. Their laboratory manager made claims that may not be true. He claimed that Kiev drinking
water never exceeds the compulsory standard values. As described above, this may be
true for pooled results, but it is not necessarily true for individual test values. We observed
one significant example of this problem with some actual chloroform results, (one of the
compulsory standards). They showed us one set of raw data for volatile chlorinated
hydrocarbons, (including chloroform), to demonstrate the efficiency of their relatively new
Japanese gas chromatograph with electron capture detection (GC/ECD). This data
consisted of results from a calibration standard and three treated water samples, Dnipro,
Dnester, and water well(s). Using the peak areas from the calibration standard, (14,700
area counts per 74 ug/L chloroform), and the three samples, (Dnipro = 18,000 area counts,

Dnester = 16,000 area counts, and well water = 48,800 area counts), the corresponding
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individual chloroform values are: Dnipro River @ 90 ug/L (ppb) chioroform, Dnester River
@ 80 ug/L chloroform, and well water @ 250 ug/L chloroform. Pooling the 3 values yields
an aggregated value of 140 ug/L chloroform. The well water value (250 ug/L) clearly
exceeds the Ukrainian chioroform standard of 200 ug/L, while the aggregated value (140
ug/L) passes the Ukrainian standard.  The presence of chloroform in all three samples is
additionally significant because chloroform is a volatile chlorinated organic solvent with
serious health risks. The Merck Index (eleventh edition, 1989, p 330) lists sdme of

chloroform’s health hazards:

i.  Chloroform was banned by the US Food and Drug Agency from use in drug, cosmetic,

and food packaging products in 1976.

ii. Chioroform "may reasonably be anticipated to be a carcinogen” per the Fourth Annual
Report on Carcinogens: (NTP 85-002, 1985) p 56.

ii. High concentrations of inhaled chloroform may cause human toxicity reactions as:

"hypotension, respiratory and myocardial depression and death.”

Also troubling was the laboratory manager’s response about some potentially carcinoegenic,
additional unidentified compounds that we observed in these samples. The well water raw
data (with the 250 ug/L chloroform) also contained 4 - 6 other measurable peaks. The
peaks were well resolved from each other and significantly larger than baseline noise by
approximately 20 - 100 fold, each with peak areas of about 3000 - 8000 area counts.
These compounds eluted within 10 minutes after the chloroform peak. As such, it is very
likely that the sample ailso contained other potentially carcinogenic volatile chlorinated
hydrocarbons, like: dichloroethane species (DCA), trichloroethane species (TCA),
dichloroethylene species (DCE), trichloroethylene species (TCE), and/or tetrachloroethylene
(PCE). Based on the chloroform calibration response factor, one could estimate
concentrations of 15 ug/L to 40 ug/L. When we inquired about these peaks, the
laboratory manager responded that "we know what they are" but that this information was
"secret" or "private”. He went on to say that they weren't a problem because these
"unknown" compounds were "not included in their list of standards". (It should be noted
that all of the laboratory managers comments were translated from Russian, plus my

Ukrainian counterparts later confirmed that the information presented here accurately

reflects the lab manager's comments.)

On a subsequent day, we asked to see some examples of raw and processed data, to allow

us to evaluate their data preparation and QA data review processes. The lab manager
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refused to let us examine any raw data or processed (reported) data. He responded that
these data were "private” and "secret", only for viewing by his superiors. Our request would

be considered a routine, reasonable request in the United States.

5. There is similar anecdotal evidence for un-reported heavy metals contamination in Kiev
drinking water. Personal testing by a respected Ukrainian Academy of Sciences metals
specialist revealed 3 - 5 mg/L. (ppm) each of total chromium and total nickel in Kiev drinking
water from some wells. The contamination appeared to be related to industrial activity (like
tanning) in the vicinity of the wells. These were informal personal tests, and as such, the
results were not publicly reported. The current Ukrainian 40 standard indices for drinking
water list the chromium standard as 0.05 mg/l, and the nickel standard as 0.02 mg/L.
Current USEPA standards for both metals are 0.1 mg/l.

According to the Merck Index (eleventh edition, 1989, p 347). Chromium (V1) compounds
"have been listed as known carcinogens: Fourth Annual Report on Carcinogens. (NPT 85-
002, 1985) p 58", and "oral ingestion may lead to severe irritation of the gastrointestinal
tract, circulatory shock, and renal damage", while "Chromium (Ill) compounds show little
or no toxicity." The 3 - 5 mg/L chromium analysis reported above does not differentiate

between chromium (lil) and chromium (V).

According to the Merck Index (eleventh edition, 1989, p 1027): "...nickel compounds may
reasonably be anticipated to be carcinogens: Fourth Annual Report on Carcinogens. (NPT
85-002, 1985) p 138."

Based on these incidences, one could reasonably conclude:

1. Individual test results for drinking water are potentially being manipulated by the Kiev

Vodocanal management to hide instances when the standards are exceeded.

2. Laboratory management is not interested in using their current capabilities to determine and

report all of the potentially hazardous chemical pollutants in Kiev drinking water.

3. Publicly reported values for Kiev drinking water don't accurately reflect actual levels of

contamination at specific sites around the city.
These issues were not discussed with the Kiev Vodocanal management. It should also be noted that

test results, (Appendix E} from the National Academy of Sciences Institute of Colloid and Water

Chemistry showed no significant ievels of hazardous pollutants. These results were for single samples
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taken in 11/93 and 2/94, and as such may not be representative of all sites at all times around Kiev,

particularly if the pollution is associated with specific ground water wells.

3.3.2.3 _Level of Equipment

They have an adequate supply of very good equipment for the tests they currently perform. The
equipment is appropriate for the general chemistry tests and the metals and chlorinated organics tests
they perform. They also have equipment for testing many chemical pollutants that they currently do
not publicly report. This equipment includes gas chromatographs that are capable of determining
organo-nitrogen and organo-phosphorus compounds (including pesticides) and a high performance
liquid chromatograph (HPLC) for determining polynuclear aromatic hydrocarbons (carcinogenic
compounds called PAH's or PNA's). They do not currently publicly report values for these three classes

of compounds.

3.3.2.4 Levels and Competence of Staff

They appear to have qualified staff, but we had only limited amounts of communication with their staff.

Staffing levels are adequate for their work load.
3.3.2.5 Level of Facilities

The level of facilities is good. They have adequate sample testing and preparation areas, with good

exhaust hood availability for sample preparation.

3.3.2.6 Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is under-developed by world standards, but typica! of other Ukrainian laboratories.
Analysts test single blind QC check samples once or twice a month, based on the opinion of the
laboratory operations manager. They perform daily calibration, but no daily QC process control checks.
QC checks should be made on a daily basis, or with every preparation or analysis batch. There is no
documentation of personnel training. They have the old certification from the FSU for 30 compulsory
standards, and plan to begin testing for the newer 40 standard indices, see Appendix A. Their

awareness of the need for a QA plan and QC measurement is very low.

3.3.2.7 Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is the lack of enough modern organic analysis instruments.
Their second most important problem is the difficulty in getting high quality standards, reagents, and

glassware. They would like the ability to determine halomethanes, and semivolatile and volatile
|
organics by GCMS.

22



.

3.3.2.8 Ability to Continue to Receive Samples and Remain Solvent

As a part of an active large vodocanal drinking water system, they should have a steady flow of

samples and revenue in the future.

3.3.2.9 Ability to Cooperate with Other Agencies and Share Resuits

Their data goes to their superiors, and is subsequently reported to city officials and the Ministry of

Health. Unfortunately, as noted above, their results are not complete and may not be representative

of actual conditions due to data manipulation.

3.3.2.10 Qverall Conclusions

This is a fairly well equipped drinking water laboratory that may have management problems. They
only report results for the list of 30 compulsory indices for drinking water. They do not report values
for many other chemical pollutants, for which they currently have testing capabilities. There is also
evidence that the results that are reported to the public are not representative of actual levels of
contamination. The lab appears to have good staff, but it needs to improve its QA/QC program.
improving the QA/QC program would primarily require training, with minimal additional expenditures to

increase documentation and add daily QC check samples. Due to the potential irregularities in

management of data, the lack of full utilization of existing equipment, and their position as a municipal -

lab, | recommend that USAID not fund any upgrades of this laboratory, unless significant management

changes are made.

4 Conclusions

41 Purpose of the Project
The main purpose of this study was to determine the current capabilities of Ukrainian analytical testing
laboratories. Additional purposes were to determine the problems that analytical laboratories face, and
to make recommendations on solutions to these problems. These tasks were completed in five weeks
in October and November, 1994.

A team of three experienced analytical laboratory specialists, including two Ukrainians, evaluated twelve
Ukrainian analytical testing laboratories to determine the nature and scope of the problems. They also
met with the leaders of a proposed private laboratory, and with the head of the Committee for

Standards Laboratory Certification Section.

4.2 Conclusions Regarding Analytical Laboratory Capabilities and the Associated Problems
The consultant found that Ukrainian environmental laboratory testing capabilities were not up to world
standards. Overall, laboratory personnel qualifications and training were found to be quite good, except

for a lack of experience in use of modern instruments. The evaluation team determined that food
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testing capabilities were much better developed and organized than environmental labs. The food
laboratories were much better equipped than environmental labs, including instruments that are
equivalent to or better than those typically used in the United States. The Ukrainian food testing
laboratories also have better QA/QC programs than environmental labs. Environmental laboratory
QA/QC programs are typically 20 to 30 years out of date, and as such, raise serious doubts about the
reliability of environmental test results. For these reasons, environmental testing laboratories were

chosen for detailed study.

421 Problems Affecting Ukrainian Environmental i.aboratory Capabilities

The major problems currently facing environmental laboratories are: (1) the lack of modern testing
equipment; {2) poor data reliability due to the lack of uniform analysis methodologies and deficient
Quality Assurange and Quality Control practices; (3) the inability to get pure reagents and calibration
standards; and (4) the absence of public access to analytical test results, and the resulting lack of

laboratory and governmental accountability.

4.2.11 Deficiencies in Testing Capabilities
The Ukrainian government currently has standards on the books for at least 1240 contaminants, but

they routinely monitor only 30 - 50 parameters in environmental media, mostly metals and inorganics
species. Current routine testing capabilities for metals and inorganics were found to be mainly up to
world standards. There are serious deficiencies in the ability to test for organic contaminants, due to
a lack of modern equipment. Based on past and current Ukrainian activities in agriculture and industry,
they should be routinely testing for same types of organic contaminants that have been observed in the
United States and Western Europe. These organic pollutants include: pesticides, herbicides,
chlorinated hydrocarbons, aromatic hydrocarbons, polynuclear aromatic hydrocarbons, petroleum

products, and industrial solvents.

The lack of adequate organics testing equipment causes two types of problems. First, they currently
perform routine testing for only a small number of organic contaminants: a few pesticides, total
petroleum hydrocarbons, and several chlorinated solvents. Second, they are often unable to test for

these organic contaminants at low enough levels to meet current world standards.

The evaluation team further noted deficiencies in non-routine analyses of environmental media, and
also the routine analyses of air. Non-routine tests inciude the analysis of: (1) rush samples in
emergency situations; (2) exotic matrices like industrial sludges, or river sediments that contain high
levels of living creatures; (3) unusual project specific analytes (contaminants of interest) that are not
routinely tested for as national standards; or {4) highly contaminated samples that require special
handling and expertise. As such, the situation is complex enough that there is no single solution to all

of the problems.
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42111 Potential Solutions for Deficiencies in Testing Capabilities
Since the problems are complex, several solutions are proposed to fit the different aspects.

Specifically, improving organics testing capabilities potentially requires a different solution than

improving non-routine testing capabilities. The following solutions are presented in order of cost:

, Creating a new private or non-governmental central laboratory that could handle most routine
and non-routine air, water, soil, and waste samples from the entire country. This option
would cost at least $7 - $8 million dollars and take several years to complete. But due to the
absence of overnight delivery services, this lab would also not be able to serve remote areas;
perform rapid turn around time (TAT) analyses (sample delivery and analysis time in less
than 1 - 3 days); or perform tests on samples that have short sample holding times (similar
to limited shelf life). The typical long start-up times of 2 - 3 years for new labs in the USA
may also be extended to 3 - 4 years in Ukraine, due to supply issues. There were no

qualified parties found that could undertake this type of venture.

. Constructing portable (mobile) laboratories to do sophisticated testing at any site in Ukraine,

as long as a laboratory could be towed to there. A mobile laboratory could be outfitted to do
almost any combination of tests required. Mobile laboratories provide rapid TATs on sample
results, (30 min. - 2 hr.). They eliminate sample transportation issues, since as self-contained
labs, they can be towed to the site of interest. Mobile labs are more cost effective on field
projects than fixed base central labs, because the rapid sample result TATs allow field crews
to make fast decisions and real-time process adjustments, rather than waiting for several
days to weeks for sample shipping and analysis by a less flexible fixed base central
laboratory. Depending on equipment, mobile labs can be outfitted for approximately
$600,000 to $800,000 in the United States. Unfortunately, the number of samples that a
single mobile lab can handle is limited. Hence, a single mobile iaboratory would not have
the capacity to handle samples from the entire country. Nation-wide analytical service would
require at least 4 - 8 mobile laboratories, strategically placed in a variety of regions.

Construction in the US would take 6 months to a year for the first laboratory

. Upgrading an existing laboratory that currently has limited capabilities and significant

deficiencies, like the Ministry of Environmental Protection's (MEP) central laboratory, (the
Department of Rapid Analysis of Environmental Instrumental and Metrology), to do all
environmental matrices. A lab like the MEP's would require significant improvements in:
equipment, staffing levels, personnel qualifications, facilities, and management to be
upgraded to handle routine and non-routine air, water, soil, and waste samples from the

entire country. This would cost between $5 - $6 million dollars, and it would have the same
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problems described in the first scenario. The type of project would also take approximately

3 years to compiete in Ukraine.

. Upgrading an existing central laboratory that currently has relatively significant capabilities,
with significant deficiencies, (for example, the State Committee for Geology's central
laboratory), to do all environmental matrices. A lab like this, (with many capabilities, but very
out of date equipment), would cost $3.5 - $4.5 million to upgrade to world standards.
Upgrading a laboratory like this to only do sophisticated soil and water testing, without
upgrading or adding air testing could result in a savings of $2 million. The net cost would

be $2 - $3 million, and could be done in 6 months to a year.

. Finally, upgrading a single existing central laboratory that currently has significant capabilities
in water and waste water analyses, with very few deficiencies, for example, the Ukrainian
Academy of Sciences Institute for Colloid and Water Chemistry central laboratory. The
Institute of Colloid and Water Chemistry could be upgraded to do a full suite of world
standard water and waste water analyses for approximately $600,000 - $800,000. Their
existing capabilities are quite good, including: a wide range of testing capabilities, mostly
modern equipment, highly qualified staff, good sample capacity, reasonable facilities, and an
excellent reputation. Their water testing capabilities could be completed by adding a few key
pieces of missing equipment, and providing training on that equipment. This upgrade could
be accomplished in 3 - 6 months. Adding soils capabilities to a highly qualified water
laboratory would only require additional sample storage and preparation equipment at a cost

of approximately $200,000.

Food analysis capabilities would require additional sample preparation equipment and dedicated
instrumentation to avoid contamination from some soils and exotic matrices like industrial sludges and
oily wastes. As such, food capabilities could be added to a good central laboratory for approximately
another $1 - $1.5 million.

Based on historical evidence, the consultant also determined that improving water and waste water
testing capabilities would yield greater benefits and have a higher probability of success than improving
air and soil testing. It has been estimated by the Ukrainian government that 70% of the environmental
problems are related to water quality. Air and soil testing could also be done, but at much higher costs

with Ies? public benefit.

26

FA



4212 Deficiencies in Data Quality, Laboratory Quality Assurance Programs, and Quality Control

Practices
The evaluation team found that there are serious problems with the reliability of Ukrainian environmental
test results, and with the level of QA/QC laboratory practices. The Directors and Heads of all of the
central laboratories complained about the lack of uniformity between test results from different labs.

These observations have been confirmed by other Canadian and American experts.

The evaluation team concluded that most laboratories had inadequate QA/QC programs, that consisted
of sporadic monthly evaluations of data quality, rather than the daily performance measurements
required by world standards. The QA/QC deficiency is a nation-wide problem that affects the quality
and reliability of most Ukrainian environmental testing data. As such, there was broad consensus
among laboratory Directors and Heads that the country needs a national quality program to improve
the consistency and reliability of environmental test results. They were all eager to start and operate

such a program.

4.2.1.2.1 Development of a National Laboratory Quality Program to Improve Test Result Reliability

The national laboratory quality program would potentially consist of: (1) selecting and writing uniform
test methodologies; (2) developing laboratory level Quality Assurance programs that include daily
Quality Control measurements; (3) providing QA/QC training to laboratory personnel from ali of
Ukraine; and (4) implementing a national program that certifies laboratories and regularly monitors
laboratory performance. A critical portion of the program would be public reporting of individual
laboratory performance on world class Performance Evaluation standards, (like the United States EPA's
WP and WS standards). This would spur healthy competition between labs to demonstrate to the

public and their peers which labs have the best capabilities.

The program would be best operated by an organization that is independent of the current
governmental inter-agency struggle over control of the environment. The organization should be highly
respected for technical competence. The organization also needs to be a recognized leader in building
cooperation and consensus, since there are currently ten national government organizations that have
been assigned responsibility for regulating the environment. Such a program could be developed and
implemented fairly quickly, at a reasonable cost, with help from western analytical laboratory QA

experts.

4213 Problems with Laboratories’ Ability to Obtain Pure Chemical Reagents and Calibration
Standards |
There is an additional problem that this study could not find feasible ways to address on a nation-wide

basis. There is a serious lack of quality reagents and calibration standards at all laboratories. This
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deficiency is caused by: a lack of access to old sources of supply, (due to the break-up of the former

Soviet Union); and a lack of hard currency to purchase supplies from outside Ukraine.

4.2.1.3.1 Solutions to the Lack of Pure Chemical Reagents and Calibration Standards

It is not practical for USAID to supply funding to all laboratories to solve this problem. This program
could however provide adequate supplies at reasonable costs to a single central lab. Within three
years, the laboratory should become self sufficient and not need further international support. Nation-
wide solutions may best come from economic restructuring of laboratory funding to market driven
systems. Long term market based solutions may also include development of Ukrainian producers of
chemical supplies. As such, it was beyond the scope of this project to address the problem on a

nation-wide basis.

4214 Problems with a Lack of Public Access to Analytical Test Results
The evaluation team observed that public access to laboratory test results is potentially non-existent.

None of the 12 laboratories inspected published their data for public review. They all basically send
annual reports to their respective administrative agencies, and a few share results with other agencies,
(see Appendix C). One laboratory, the Kiev Vodocanal, insisted that their data was “"private” and
“secret”, and could only be given to their superiors ard the city administration. This is particularly
troubling in light of their potentially deceptive practices in handling drinking water test resuits, (see
Section 3.3.2). We also found only one laboratory that accepted samples from the public, although the

investigations into this issue were somewhat limited.

4.2.1.4.1 Solutions to the L ack of Public Access to Analytical Test Results

This best long term solution would potentially be for the USAID to help the Ukrainian Government to
develop policies that require public accountability. In the short term, laboratory funding for this project
could be made contingent upon the recipient laboratory agreeing to publicly publish all of its results.
it could also work with the laboratory to develop a mechanism for analysis of samples from private

citizens. This mechanism could also include development of fee structures for analytical structures.

4.3 General Conclusions

The consultant determined that there are two areas of analytical testing capabilities that need to be
addressed. The first is the lack of organics testing equipment that severely limits analytical testing
capabilities. The second issue is the poor quality of analytical results due to the absence of: uniform

testing methodologies, Quality Assurance Plans, and Quality Fontrol measurement programs.

The evaluation team determined that there is one central laboratory that could be easily upgraded to
provide the sophisticated analytical testing on water and waste water for the entire country. This

laboratory is the Ukrainian Academy of Sciences Institute for Colloid and Water Chemistry Central
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Laboratory, {see Appendix C, Section C.2.1). This laboratory already has significant analytical
capabilities, that could be upgraded to world standards by the addition of several key pieces of organics

analysis equipment.

With the addition of key organics instruments, they would have the capabilities to test routinely for
almost all types of water pollutants at current world standards. This laberatory also is fairly independent
of the inter-agency struggle to control the environment. Finally, it has a superb reputation among its
peers in the analytical community, and currently receives samples from or works with almost all water

testing organizations.

We also determined that the same laboratory and its parent agency, the Ukrainian Academy of
Sciences Institute for Colloid and Water Chemistry, could successfully operate a national quality
program. This organization has the facilities, technical reputation, independence, and recognized
leadership ability to develop and operate a program that would improve the reliability of analytical data

and build public confidence in Ukrainian analytical laboratories.

The Institute for Colloid and Water Chemistry has the best management team of ali of the laboratories
inspected. This is crucial, because becoming the leading national laboratory will be a challenging task,
particularly in light of the current inter-agency struggle for controi of the environment and the associated
funding. This big task requires proven leadership to build the consensus and cooperation that are

needed to improve analytical testing capabilities on a nation-wide basis.

Finally, the Institute for Colloid and Water Chemistry is widely recognized as a leader in theoretical and
technical excellence. They have aiso demonstrated leadership in successfully leading cooperative
ventures with other agencies. Their dynamic management has a clear vision of the Ukraine's current
analytical laboratory problems. They have also proposed viable solutions that fit well with the EPT's

goals of influencing national policy changes to provide long term benefits to the entire country.

For these reasons, we heartily recommend that USAID fund the Ukrainian Academy of Sciences
Institute of Colloid and Water Chemistry Central Laboratory for upgrading to world standards by the
addition of analytical instrumentation. We further recommend that the Ukrainian Academy of Sciences
Institute of Colloid and Water Chemistry be chosen for developing and implementing a national Quality

Assurance Plan.

5 Required Actions, Costs , and Schedules for Upgrading Laboratory Capabilities

There are five areas where USAID should take actions to improve environmental analytical laboratory

capabilities. The first area is the supply of key pieces of organics analysis equipment to the Institute
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of Colioid and Water Chemistry Central Laboratory, (hereafter called "the Institute” in this document).
The second area of USAID actions involves supporting that equipment for a long enough period of time
to allow the institute to develop their own support systems. The third area is providing aid in
development of a national quality program. Inititiation of the first two actions should be contingent on
the Institute taking actions on beginning a national quality program, and on publicly publishing their test
results. This issue will be discussed further in the last section on an approximate schedule that

integrates the first three types the actions.

The fourth area for USAID action is the development of a national QA/QC program. The scope of such
a program is large enough that it is not appropriate for discussion in this report, but this is a vital activity
that would improve laboratory data quality on a nation-wide scale. (See Section 4.2.1.2.1 p. 27 for
further discussion). The fifth area is the need for future development of non-routine testing capabilities.
Potential solutions for non-routine testing could be the addition of soils and air testing capabilities, and

the addition of mobile laboratory capabilities to handle rush samples and field projects.

5.1 USAID Purchase and Supply of Key Pieces of Organics Analysis Equipment

51.1 Current Equipment Needs and Costs

The equipment requirements are presented in the order of importance, with the most important
equipment fisted first. This order is based on its relative need and resulting rewards. The
manufacturers are all based in the United States, except for COSA/Mitsubishi. COSA is the US

representative for the Japan based Mitsubishi company.

The Mitsubishi total organic halogen (TOX) instrument allows rapid screening (30 minute sample
preparation and analysis time) for halogenated (chlorinated) hydrocarbons at detection limits equivalent
or better than GCMS results. it can be used for EPA Methods 1649, 1650, and 9020. It also allows
the analysis of very nasty complex matrices, like waste oils and sludge extracts. This instrument would
be used to screen (check) samples for chlorinated, iodinated, and brominated organics. This would
allow their GCMS capacity to be used for confirmation, (with identification of specific compounds), of
hits (detections of analytes) determined by the TOX instrument. [t would also allow screening of
complex matrices that often cause GCMS instruments to break down. The operating costs for this
instrument are also much lower than for a GCMS. The Mitsubishi instrument is far superior to anything
made in the United States or Ukraine. The Mitsubishi instrument has at least three generations of
technology improvements ahead of their competition. It has far better reliability, with approximately 95%
more up-time than their competition's equipment. Dr. Fry has personally used three different TOX

instruments, and found the Mitsubishi far and away the best.
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Finally, the Institute has committed to prepare and maintain adequate space for the equipment. They
have aiready done this for a high quality semi-voiatile organics GCMS, so we feel confident that they
will be able to provide it for this equipment. We further recommend that final delivery of the instruments

and supplies be contingent on the Institute completing preparation of the necessary space.

Table 1. Costs of Instruments.

Instrument Manufacturer* Purpose Cost **

Purge & Trap GCMS Hewlett Packard  Volatile Organic Compounds $166,000
including Chlorinated

Organics.
2 - GCs with ECD, Hewlett Packard  Pesticides, Herbicides, & $100,000
FID, TCD, & FPD with Petroleum Products
autosamplers
High Performance Hewlett Packard  Substituted Phenols, Organo-  $110,000
Liquid Chromatograph Nitrogen Compounds, &
with UV-Vis/Fluor. Det Carbamates.
Total Organic COSA// Screen Samples for $30,000
Halogen Analyzer Mitsubishi Chlorinated Hydrocarbons.
Total Organic Carbon Beckman Total Organic Carbon to $27,000
Analyzer Estimate Speciation Effects
High Purity Water Millipore Reagent Grade {18 M-Ohm) $21,000
Deionizer Water with Act. Carbon &

Extra Cartridges
Uninterruptible Power  None Specified Provide Clean Electrical $7,000
Supplies (UPS) for all Power to Protect all New
Equipment (6) Equipment

Total Instrument Cost: $461,000
Total Cost Without VAT: $360,000

*Example manufacturer, used only for price quotation purposes, not necessarily as a recommended
vendor.

**Cost is in US dollars (including 28% Value Added Tax VAT)) for equipment delivered and installed
in Ukraine with full computer/data handling systems. The VAT may be eliminated in 1995. President
Kuchma has said he is considering dropping the VAT. If this happens, lower all equipment prices by
22%.
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It should be noted that all of these instruments, except the Total Organic Carbon Analyzer, could also
be used to test soil, sludge, and industrial waste samples. Soils, sludge, and industrial waste samples
must be extracted for all of these analyses. The Institute for Colloid and Water Chemistry doesn't
currently have soils extraction equipment, but the capabilities could be added for an equipment cost
of approximately $25,000 dollars for soxhlet extractors, sonication baths, and associated glassware and

hardware.

5.1.2 Costs for Supplies, Training, and Procurement
These support costs include estimates for: procuring instruments, procuring supplies, transportation

of supplies, training personnel, and cost of supplies for three years. The three year supply period was
based on conservative estimates of the length of time required for the Institute to develop their own
support systems. Cost estimates for supplies for other key analyses are included, to ensure that the
laboratory maintains world standard levels during the three year start-up period as a national laboratory.
As stated above, the equipment and support items could be used as incentives for starting and

operating a national quality program.

It should be noted that the Institute has an adequate supply of refrigerators to handle samples and

extracts in the laboratory areas, but construction of at least one walk-in refrigerator would be necessary

_to handle the anticipated sample load. (approximately $4,000 as an on-site remadelled insulated room

with a generic refrigeration unit). An additional 15 cubic foot refrigerator/freezer is required to protect

the integrity of volatile organics samples and standards ($800).

Table 2. Annual Cost for Supplies.

Item Purpose Annual Cost*  Total Cost*

GC/HPLC/GCMS Syringes, ferrules, injection liners, $43,000 343,000

Start-up Supplies vials, crimping tools, columns, etc.

Extraction Solvent ~ Sample Preparation for Organics $52,500 $157,500
(as 5500 L MeCl, Analyses (50 samples per week
per year ) per test: SV-GCMS, 4-GC, 2-HPLC)
High Purity HPLC Solvent for HPLC operation (100 L $2,800 $8,400
Elueqt Solvent per year)
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Table 2. {cont)

Calibration Calibrate Organics and Metals $6,400 $19,200
Standards Instruments
Metals Samples Nitric Acid and Peroxide (250 $15,400 $46,200
Prep. Reagents samples per week)
Gases for High Purity Gases for 4 GCs and 2 $2,600 $7,700
Operating 6 GCs GCMSs
Chromatography Columns for 4 GCs, 2 HPLCs, and $15,400 $46,200
Columns 2 GCMSs (14 columns per year)
TOX Operating Mitsubishi Granular Activated $1,300 $3,900
Supplies & N, Carbon (6 vials/year) & Acetic Acid
TOC Operating Reagents and Gas $700 $2,100
Supplies
Incidentals Miscellaneous Supplies $3,900 $11,700
2 Refrigeration 1 Walk-in and 1 Upright $6,100 $6,100
Units
1 Year 3 Year
Total Cost of Supplies: $150,100 $352,000
Total Cost Without VAT: $117,000 $197,000

*Cost is in US dollars (including 28% Value Added Tax VAT)) for equipment delivered and installed in
Ukraine. The VAT will most likely be eliminated in 1995. President Kuchma has said he is considering

dropping the VAT. If this happens, lower all equipment prices by 22%.

1

33



Table 3. Procurement and Training Costs

ltem Cost

Procurement Costs for 1 person for 15 days in the United States at

$663.84 per day (at fully burdened rates) $10,000
Miscellaneous Procurement Costs $600
Training Costs for an bringing an instrumental expert into Ukraine

to conduct on-site GCMS, GC, and HPLC training: (based on $8,400
Hewlett Packard's 11/94 Quote)

Per Diem Expenses For Hewlett Packard Training Personnel (14 d) $4.200
Total Training and Procurement Costs $24,000

Table 4. Estimated Total Project Costs for Upgrading the Institute for Colloid and Water Chemistry

No VAT VAT added

ltem Cost Cost

Instrument Costs $360,000 $461,000
3 Years of Supplies (1 year only = $150 K) $197,000 $352,000
Procurement Costs and Training $24.000 $24.000
Estimated Total Project Costs: $581,000 $837,000

The agency that is getting the instruments and supplies may be able to get the value Added Tax

waived. This option should be investigated if the VAT is not eliminated in 1995.

Final Procurement Notes: As a part of the bid solicitation, request that the supplier include: (1)
instrument set-up, (2) warrantee specifications, (3) necessary supplies and associated costs, (4) training
costs, (5) any applicable shipping costs and taxes (like the VAT), and (6) computers and data
processing systems. ldeally, the training could be supplied at the sqme time, by the same person, that
the instruments are installed and set-up. The costs listed above for Hewlett Packard equipment include
all of these 6 items. Instrument set-up and training should not be necessary for the TOX and TOC

instruments. They are fairly straightforward to set-up and operate.
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5.2 Follow-Up Actions Needed in Order to Implement the Project

521 USAID Washington Approval

Janelle Daane presents short version of laboratory upgrade report, and gets agreement to proceed with

the project.

5.2.2 Memorandum of Understanding

Prepare a Memorandum of Understanding that identifies what actions the Ukrainian Laboratory will take

before the equipment is delivered. The Memorandum would also describe Ukrainian and USAID's

longer term commitments. As such, the Memorandum should inciude:

10.
1.

12,

13.

Ukrainian and USAID agreement on actual equipment and supplies needed.
Ukrainian agreement to prepare suitable space and facilities to house the equipment.
Ukrainian agreement to provide on-going support (personnel and repairs) for at least
3 years after the USAID supports ends.

Ukrainian agreement to use the equipment for routinely analysing water and waste
water samples from all environmental agencies in Ukraine. The results would be made
freely available for all government agencies.

Ukrainian agreement to use the equipment primarily for routine analyses, not just for
method development and research.

Ukrainian agreement to initially make test results accessible for public review, and
eventually to publicly publish test resuits.

Possibly, Ukrainian agreement to begin work on a national quality assurance program.
USAID agreement to supply laboratory equipment.

USAID agreement to provide start-up supplies, and computers and software for data
processing.

USAID agreement to provide support and training for the complex instrumentation.
USAID agreement to supply consumables to allow the laboratory to operate at world
standard levels. This support would potentially last for 3 years, after which the
Ukrainians would take responsibility.

USAID agreement to provide assistance in developing mechanisms/systems for the
Ukrainian laboratory to become self supporting after three years of USAID support.
This program development assistance would begin in the second year, with partial
implementation of a program in the third year as a transition from USAID support to
self-support.

USAID and Ukrainians agree to try to get a waiver of the Value Added Tax.
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523 USAID Provides Funding

USAID approves WESTNIS Delivery Orders for equipment purchase, procurement costs, supplies, and

training. Attempt to get a waiver of the VAT, since the project would benefit the entire country.

5.2.4 Procure Equipment
Laboratory expert makes arrangements in the United States for equipment purchase and delivery to

Ukraine.

525 USAID On-site Follow-up Visit to Confirm Ukrainian Readiness to Accept Equipment

USAID should have a representative conduct an on-site visit and interview(s) with Ukrainian laboratory
personnel to confirm whether systems have been put in place to fulfil the terms of the Memorandum

of Understanding, (see Section 5.2.2).

5.2.6 Vendors Provide Equipment and Training
Vendors deliver equipment and provide training.

5.2.7 USAID On-site Follow-up Visits to Evaluate Progress and Offer Necessary Assistance

USAID should have a representative conduct on-site visits to evaluate the progress of the program, and
suggest modifications to accommodate any changes that occur in the meantime. The first visit should
occur after the equipment is installed and training is completed. There should be additional visits after
approximately 1 month and 6 months and 1 year, to help with any problems that arise. The visit at the
end of 6 months could also be used to update the list of supplies that would be needed for the second
year. These visits could also be coordinated with activities on the proposed national Quality Assurance
plan. They could also be used to confirm that the terms of the Memorandum of Understanding are

being followed.

52.8 USAID Assistance in Developing a Program for the Ukrainian Laboratory to Become Self-

Supporting
Per ltem 12 in the proposed Memorandum of Understanding, it would be beneficial for USAID to

provide assistance in development of funding or revenue generating mechanisms to ensure that the
laboratory be fully self-supporting at the end of 3 years of USAID support. This program development
assistance should occur no later than the second year, to allow a transition period in the third year.
The transition period could be used to partially implement the revenue generating program. Using a
phased approach, with a "break-in" period in the third year, significantly increases the long-term

prospects for successful development of a world standard laboratory. Costs of assistance for

development of revenue gnerating mechanisms were not included in this report.
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Glossary of Terms and Acronyms

These are items that are identified using bold italicized type when they are used the first few times in

the report.

Analysis Batch

Analysis Methodologies

Analyte

Aromatic Hydrocarbons

Chilorinated Hydrocarbons

FSU

GC

GCMS

Inorganic Contaminants

ISO 9000

Matrix

A group of samples that are prepared and analyzed together, usually not

to exceed 20 samples.

The specific set of steps and eguipment used to analyze a sample.

An element or compound that the laboratory is measuring for.

Organic compounds that contain rings with conjugated double bonds.

These compounds are generally carcinogenic, like benzene and toluene.

Organic compounds that also contain chlorine. These compounds are
generally both carcinogenic and fat (lipid) soluble. This makes them
particularly hazardous, because fat soluble compounds tend to concentrate

as they move up the food chain (bio-magnification).

The Former Soviet Union

A Gas Chromatograph is and instrument that separates organic

compounds, so they can be detected as separate (unique) species.

Gas Chromatograph with Mass Spectrometric detection of organic

compounds.

Polluting elements or compounds that do not contain carbon.

An internationally recognized Quality Assurance Program that emphasizes
documentation of : Analysis Methodologies, Training Programs, Standard
Operating Procedures (SOPs) for all activities, and regular Quality Control

measurements.

The predominant material of which a sample is composed. For example,
a river water sample with a little bit of sediment would be called a water

matrix.
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Non-Routine Tests

NQA1

Organic Contaminants

These are tests on samples with special or difficult problems. Some
examples of Non-routine tests are: (1) highly contaminated samples; (2)
exotic matrices like industrial sludges, or river sediments that contain high
levels of living creatures; {3) unusual project specific analytes
{contaminants of interest) that are not routinely tested for as national
standards; or {4) highly contaminated samples that require special

handling and expertise.

This is a set of 18 guidelines for operation of US nuclear facilities. These
guidelines dictate that all laboratory activities must be controlled and
monitored. This is the accepted Quality Assurance plan for US Dept. of

Energy work.

These are contaminants that contain carbon. Organic contaminants (also
called pollutants) include: pesticides, herbicides, chlorinated
hydrocarbons, aromatic hydrocarbons, polynuclear aromatic hydrocarbons,

petroleum products, substituted phenols, and industrial solvents.

Polynuclear Aromatic Hydrocarbons

Quality Assurance Plan

These are carcinogenic organic compounds that typically come from diesel
fuel, or from combustion of organic compounds. They look like benzene
rings joined together to make "chicken wire" like substances. Examples:

anthracene, and pyrenes.

A plan that attempts to guarantee that every analysis is done correctly,
{(with high quality), by controlling and documenting all facets of a
laboratory's operations. The ultimate purpose is to produce data of known
precision and bias for every sample. QA plans often include descriptions
of: (1) how samples are received, recorded, and tracked; (2) step by step
standard operating procedures {SOPs) for sample preparation and
analysis; (3) personnel training plans, including documentation and
measurement of the training program's effectiveness; (4) regular
mandated Quality Control (QC) measurements to prove that the analysis
process is in control (within specifications) for all sample analyses; and
(5) tracking of QC measurements to identify problems and implement
prescribed corrective actions. Further descriptions of these quality terms

are in Appendix B.
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Quality Control

Routine Tests

Sample Hoiding Time

Sample Tum Around Time

USEPA

A set of measurements made with every batch (group) of samples, that
proves that the analysis process is in control, {within a prescribed set of
specifications). Typically, QC measurements are made by adding special
test samples that contain a known amount of the compound of interest.
The results for these test samples are compared to the known (expected)
value, and a percent recovery is calculated. A process is considered to
be in control if the QC samples pass their prescribed criterion (control
limits). One further assumes that if the process is in control, then the
associated samples analysis resuits are in control, (results have good
quality), and are valid for use in evaluating environmental situations. if the
QC fails, then process was not in control, and the sample results are not
valid for use in environmental evaluations. Further descriptions of these

quality terms can are in Appendix B.

Routine tests are tests on ordinary soil, water, or air samples that are
performed in a regular way and in a non-rapid / non-rush turn around time.
Routine samples do also not require any special handling or special

analysis methodologies.

This is the maximum time a sample can be stored (held) after is has been
collected, without loss of "potency”. It can be compared to a shelf life.
Samples should always be analyzed before their holding times have

expired.
This is the time it takes to get results after the sample has been collected.
This includes shipping to the laboratory, preparation of the sample,

analysis of the sample, and preparation of the analysis results.

United States Environmental Protection Agency
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Table A.1: Summary Table of Regulated Compounds {Standards)

TWD* "Lw. D" Water Water
FSU Ukraine 1w D nto inta Reservoirs | Resenvoirs

USEPA WHO "30Cmpd.*| "40Cmpd." nto Kiev Settlernent tor for

Dnnking Onnking Drnking Dnnking Kiev Collection | Callection { Dnnking Fish

Water Water Water* Water™ Reservorrs™ | Systems™ | Systems*™ | Water*™ |Breeding*™
Compound (marL) (mg/t) (mgfL) (maiL) (mgiL) o) | (moiy | qmam) | (mgl)

Organics)

Acrylamide treatment - 2 2 - - - - .
Alachtor 0.002° - - - - - - - -
Aldicarb 0.003@ - - - - . - - -
Aldicarb sulfone 0.003@ - - - - - - . -
Aldicarb sulfoxide 0.004@ - - - - - - - -
Aldrin - 3E-Q5 - - - - - - -
Atrazine 0.003" - - 0.002 - - - - -
Benzene 0.005 0.01a - 0.01 - - - - -
Bromoform - - - 0.1 - - - - -
Caprolactam - - - - - 44.4 1 ] -
Carbofuran 0.04* - - - - - - - -
Carbon Disulfide : - - - . - - - 1
Carbon Tetrachloride 0.005 0.003a - 0.002 - - - - -
Chlordane 0.002* 0.0003 - - - - - - -
Chlorobenzene 0.1 - - - - - - - -
Chloroform - 0.03 - 0.2 - - - - -
2,4-D 0.07* 0.1 - 0.03 - - - - -
Dalapon 0.2+ - - - - - - - -
DOT - 0.001 - 0.002 - - - - -
Dibromochioromethane - - - 0.1 - - - - .
Dibromochioropropane 0.0002* - - - - - - - -
o-Dichlorobenzene 06" - - - - - - - -
p-Dichlorobenzene 0.075 - - . - - - - -
Dichiorcbromomethane - - - 0.06 - - - - -
1,2-Dichloroethane 0.005 0.01 - 0.03 - - - - -
1.1-Dichloroethylene 0.007 0.0003 - 0.03 - - - - -
¢-1,2-Dichloroethylene Q.07 - . - - - - . -
t-1,2-Dichloroethylens 0.1* - - - - . - - -
Dichloromethane 0.5+ - - . - - - - -
2,4-Dichlorophencl - - - 0.002 - - - - -
1,2-Dichloropropane 0.005* - - - - - - - -
Dieldrin - 3E-05 - - - - - . -
Di(ethylhexyladipate 0.5+ - - - - - - - -
Di(ethythexyljphthalate 0.1+ - - - - - - - .
Diquat 0.02+ - - - - - - - -
Endothall 0.1+ - - - - . - - -
Endrin 0.002+ - - - - - - . .
Epichlorohydrin treatment - T - - - - - -
Ethyl Benzene 0.7 - - - - - - - -
Ethylene Dibromide 0.00005* - - - - - - - -

" = Proposed FR 54 (97} Monday May 22, 1989, p. 22062
"+" = Proposed FR 55 (143) Wednesday July 25, 1990, p. 30370
W = Six individuai PAHs are regulated

&= PrnpcseleR S3 (180) Thursday Aug 18, 1988, p. 31516. ICP-MS methed proposed FR 55 (203) Friday Act 19,

Friday June 7, 1991, p.26460.,
“@" = Revised FR 58 (128) Monday July 1, 1991, p. 30266
"“a" = Guideline computed form a conservative hypothetical mathematicat model
=" = No guideiines set.
“**" = Values supplied as species reported by the Kiev Vodocanal
" = Values supplied by Ministry of Environmental Protection, where *I. W. D." = Industrial Water Discharge

See following pages in Appendix A for references. Stds [y 1

1990, p.42409, Finalized FR 56 (110),
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Table A.1: Summary Table of Requlated Compounds (Standards)

Continued
LW.D" | LW.D” Water Water
FSU Ukraine WD into into Reservoirs | Reservorrs

USEPA WHO “30Cmpd."{ “40 Cmpd.” into Kiev Settlement for for

Drinking Drinking Drinking Drinking Kiev Collection | Collection Drinking Fish

Water Water Water** Water™ Reservoirs*™™ | Systems*™ | Systems= | Water*™™ | Breeding™~
Compound (mgh) (mgL) {mgil) (mg/L) {mg/L) (mg) | (mgr) (mg/) (mgrL)
Organics {cont)
"Fats and Oils" - - - - 50 1 - - -
Formaidehyde - - - - 0.6 0.05 0.05 - -
Glyphosate 0.7+ - - - - - - - -
Heptachlor 0.0004+ 0.0001 - - - - - - -
Heptachior Epoxide 0.0002* - - 3E-05 - - - - -
Hexachicrobenzene 0.001+ 1E-05 - 0.001 - - - - -
Hexachloropentadiene 0.05 - - - - - - - -
Lindane 0.0002* 0.003 - 0.002 - - - - -
Methoxychlor 0.4* 0.03 - - - - - - -
Oxamy! (vydate) 0.2+ - - - - - - - -
*Qil Products” - - - - - 4.4 0.3 0.3 0.05
PAHs(Benzo(a)pyrene)} 0.0002+# 0.01a - 0.0007 - - - - -
PCBs as DCBP 0.0005* - - - - - - - -
Pentachlorcphenc! 0.001@ 0.01 - 0.01 - - - - -
Phenols - Total - - - 0.001 - 0.05 0.001 0.c01 0.001
Picloram 0.5+ - - - - - - - -
Simazine 0.001+ - - C.002 - - - - -
Styrene 0.01* - - - - - - - -
2,3,7,8-TCDD (Dioxin) SE-08" - - - - - - - -
Tetrachloroethylene 0.005* 0.01 - 0.04 - - - - -
THM (Trihalomethanes) 0.1 - - - - - - - -
Toluene 0.001* - - - - - - - -
Texaphene 0.003 - - - - - - - -
Total Petroleum Hydrocarbons - - - 0.1 - 20 - - -
2,4,5-TP (Silvex) 0.05* - - - - - - - -
1,2,4-Trichlorobenzene 0.009+ - - - - - - - -
1,1,1-Trichlorosthane 0.005+ - - - - - - - -
Trichloroethylene 0.005 0.03 - 0.07 - - - - -
2,4,6-Trichlorophenol - 0.01 - 0.004 - - - - -
Vinyl Chloride 0.002 - - - - - - - -
Xylenes (total) 0.01 - - - - - - - -

"+ = Proposed FR 54 (97) Monday May 22, 1989, p. 22062

"+ = Proposed FR 55 (143) Wednesday July 25, 1990, p. 30370

“#" = Six individual PAHs are regulaied
"&" = Proposed FR 53 (160) Thursday Aug 18, 1988, p. 31516. ICP-MS method propesed FR 55 (203) Friday Act. 19, 1990, p.42409, Finalized FR 56 (110),

Friday June 7, 1991, p.26460.
*@" = Revised FR 56 (126) Monday July 1, 1991, p. 30266

"a" = Guideline computed form a conservative hypothetical mathematical model

"-* = No guidelines set.

= = VValues supplied as species reported by the Kiev Vodocanal

== = Values supplied by Ministry of Environmental Protection, where "I. W. D.® = Industrial Water Discharge

See following pages In Appendix A for references.
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Table A.1: Summary Table of Regulated Compounds (Standards)

Continued
T.W.D." .W.D" Water Water
FSU Ukraine TW.D" into into Reservoirs | Reservoirs

USEPRA WHO “30 Cmpd.” “40 Cmpd.” into Kiev Setflement for for

Drinking Drinking Drinking Drinking Kiev Collection | Coilection Orinking Fish

Water Water Water™ Water™ Reservoirs*™ | Systems™* | Systems™ | Water™ | Breeding**"
Compound (mg/L) (mg/L) (mg/L) {mg/L} {mg/L) {mg/L} (mgiL} {mgiL) (mg/L)
Inorganics )
Ammonium - - - - - - 0.5 2 -
Antimony 0.01/0.005+ - - 0.005 - - - - -
Arsenic 0.05 0.05 0.05 0.01 - - - - -
Barium 20@ - - 0.7 - - - - -
Beryllium 0.001+ - 0.002 0.0002 - - - - -
Biclogical Oxygen Demand - - - - 500 - - 3-6 3
Cadmium 0.005+ 0.005 - 0.003 - 0.1 0.005 0.001 0.005
Chemical Oxygen Demand - - - - 800 - - 15-30 -
Chlorine - Residual - 02-05 |03-05] 03-05 - - - - -
Chiorine - Bound - - 08-12| 08-12 - - - - -
Chromium Vi - - - - - 0.1 - 0.05 0.001
Chromium il - - - - - 2.5 0.5 0.5 -
Chromium (Total) - 0.1+ 0.05 - 0.05 - - - - -
Copper 1.3& - - - - - - - -
Cyanide - 0.1 - 0.07 - 0.37 0.05 0.1 0.5
Dissolved Oxygen - - - - - - - <4 <4
Fluoride - 15 15 - - 1.94 0.75 0.75 -
Gross Alpha Activity - 0.1Ba/L - 0.1Bg/L. - - - - -
Gross Beta Activity - 1BglL - 1 Bg/l. - - - - -
Lead 0.015& 0.05 0.03 0.01 - 0.1 0.08 0.03 -
Mercury 0.002 0.001 - 0.001 - 0.002 | 0.0005 | 0.0005 -
Nickel 0.1+ - - 0.02 - 0.5 0.1 0.1 0.01
Nitrate . 10 45 45 - - - | 45 9.1
Nitrite - - - 3 - - - 33 0.08
Ozone - - - 0.1-03 - - - - -
Selenium 0.05+ 0.01 0.01 0.01 - - - - -
Sitver - - - - - - - - -
Thallium 0.002/0.001+ - - - - - - - -
Vanadium - - - - - - - 0.1 -

= Proposed FR 54 (97) Monday May 22, 1989, p. 22062
“+" = Proposed FR 55 {143) Wednesday July 25, 1990, p. 30370
“#" = Six individual PAHs are reguiated

"4 = Proposed FR 53 (160) Thursday Aug 18, 1988, p. 31516. ICP-MS method proposed FR 55 (203) Friday Act. 19, 1890, p.42409, Finalized FR 56 (110),

Friday June 7, 1981, p 26460.
“@" = Revised FR 56 (126) Monday July 1, 1891, p. 30266
"a" = Guideline computed form a conservative hypothetical mathematical modei
“" = No guidelines set. .
=" = Values supplied as species reported by the Kiev Vodecanal !
=+~ = Values supplied by Ministry of Environmental Protection, where ™. W. D.° = Industrial Water Discharge

See foliowing pages in Appendix A for references. Stdsp 3




Table A.1: Summary Table of Regulated Compounds (Standards)
Continued
LW.D" TW.D” Water Water
FSU Ukraine LW.D* into into Reservoirs | Reservoirs

USEPA WHO “30Cmpd." | "40Cmpd.” into Kiev Sefttlement for for

Drinking Crinking Crinking Drinking Kiev Collection | Collection | Crinking Fish

Water Water Water Water** Reservairs™ | Systems*™ | Systams™* | Water™ | Breeding™
Compound {mgill) (mg/L) (mg/L) (mgiL) {mg/L) {mgr.) (mgil) (mg/L) (mg/L)
Aesthetic Qualities
Aluminum - 0.2 0.5 0.5 - 0.75 - 0.5 -
Boron - - - 0.3 - - - - -
Chioride - 250 350 350 350 - - 350 300
Color - Total Color Units - 15 20 20 1-16 - - - -
Copper - 1 1 2 - 0.5 0.001 1 0.001
Hardness - 500 7 mEgh | 15-70 mEqL - - - - -
Hydrogen Sulfide - No Oder - - - - - - -
Iron - 0.3 0.3 0.3 - 25 0.5 0.3 -
Manganese - 0.1 0.1 0.5 - - - - -
Molybdenum - - 0.25 0.07 - - - - -
pH - 65-85 {60-90} 60-9.0 6.8-85 - - 6.8-85 -
Phosphate - - 3.5 35 - - - 0.25 -
Sodium - 200 - - - - - - -
Sclids - Total Dissolved - 1000 1000 1000 500 - - 1000 -
Strontium - - 7 7 - - - - -
Sulfate - 400 500 500 500 - - 500 100
Surfactants - Anionic - - - 0.5 - 20 - 0.5 -
Taste & Odor - NotOffensive | 2/5 2/5 - - - - -
Turbidity - Turbidity Units - 5 15 4 - - - - -
Zinc - 5 5 5 - 1 0.01 1 0.01
Microbial Quality {per 100 mL}
Coliform Organisms - 0 3 3 - - - - -
Fecal Coliforms - 0 0 0 - - - - -
Free-Living Organisms - - <100 <100 - - - - -
"Balantede" - - - 0/1000 mL - - - - -
Pathogenic Helminths - - - 071000 mL - - - - -
Pathogenic Protozoa - - - 0/1000 mL - - - - -
'Stomach Microbes” - - - 071000 mL - - - - -

*-" = No guidelines set.

“* = Values supplied as species reported by the Kiev Vodocanai
==+ = Values supplied by Ministry of Environmentai Prctection, where "I. W. D.” = Industrial Watar Discharge

See following pages in Appendix A for refesances.
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Regutated Parameter MCL {mg/L) Methods

Table 1 — Drinking Water Regulations

+ Proposed FR 55 {143) Wadnesday July 25, 1950. p. 30370,

# Six individual PARs are cegulated

& Prapased FR 51 {160} Thursday Aug. 18, 1988, p. 31516, ICP-MS method proposed FA 55
(203) Frigay Oct 19, 1950, p. 42409. Finalized FR 56 (110} Fnday June 7, 1991, p. 26460.

@ Revisad FR 56 {126) Manday July 1, 1991, p. 302686,

2 502.2, 503.1, 524.2: b 5021, 502.2. 503.1, 524.2; ¢ 502.1, 502.2, 524.2;
d 501.1, 501.2, 502.1, 562.2, 524.2; @ 505, 508, S08A

Regulated Parameter MCL (mg/L) Methods
Organics Organics
Benzene N 0.005 a Dibromochloropropane {OBCP)  0.0002° 504
Carbon tetrachioride 0.005 c 24D 0.07 515.1
Chlgrobenzene 0.1° b Dinoseb 0.007+ 5151
p-Dichlorobenzene 0.075 b Diquat 0.02+ 549
o-Oichlorobenzens 0.6° b 2,4,5-TP (Silvex) 0.05 515.1
1,2-Dichloraethane 0.005 ¢ Endothall 0.1+ 548
1,1-Dichlarcethylene 0.007 ¢ Endrin 0.002+ 505, 508
¢-1,2-Dichloroethylene .07 ¢ Ethylene dibromide (EDB) 0.00005° 504
t-1,2-Dichioroethylene 0.1° c Glyphosate 0.7+ 547
Dichioromethane 0.5+ c Heptachlor 0.0004" 505, 508
1,2-Dichloropropane 0.005° ¢ Heptachlor epoxide " 0.0002* 508, 508
Di(ethylhexyladipate 0.5+ 506, 525 Uindane 0.0002° 505
Di(ethylhexyljphthalate 0.1+ 508, 525 Methoxychlor 0.4° 505, 508
Ethyl benzene 0.7" a Oxamyi (Vydate) 0.2+ 5311
Hexachiorobenzens 0.001+ _ 505, 508, 525 Picloram 0.5+ 515.1
Hexachlorocyclopentadiene 0.05+ 505, 508, 525 PCBs (as Decachlorebiphenyl})  0.0005° e
PAHs[Benzo(a)pyrene] 0.0002+# 525, 550, 550.1 Pentachlorophenal 0.001@ 515.5
Styrene 0.1° a Simazine 0.001+ 508, 507, 525
2,3,7.8-TCDD (Dioxin) 5x10-8 513 Toxaphene 0.003 505, 508
Tetrachloroethylene 0.005* b Acrylamide ’ treatment -
Toluens 1* a Epichlorohydrin treatment -
1,2 .4-Trichlorobenzene 0.009+ a
1,1,1-Trichloroethans 0.005+ [ Inorganics
Trichloroethylene 0.005 b Antimony 0.01/0.005+ 204.2, 200.8, D-3687
Vinyl Chloride 0.002 ¢ Arsenic 0.05 ' 206.2
Xylenes (total) 10° a Barium 2.0@ 208.1, 200.7
THMs (Trihalomethanes) 0.1 d Beryllium 0.001+ 210.2, 200.7, 200.8
Alachlor 0.002° 505, 507 Cadmium 0.005+ 213.2, 200.7
Aldicarb 0.003@ 531.1 Chromium oL 0.1+ 218.2, 200.7
Aldicarb sulfoxide 0.004@ 531.1 Copper 1.3% 220.1, 2008
Aldicarb sulfone 0.003@ 5311 Lead 0.015& 239.2, 200.8
Atrazine 0.003° 505, 507 Mercury 0.002 245.1, 245.2
Carbofuran 0.04° 531.1 Nickel 0.1+ 249.2, 200.7, 200.8
Chlordane 0.002° 50S, 508 Selenium 0.05+ 270.2, 270.3
Dalapon 0.2+ 515.1 Thalfium 0.002/0.001 + 279.2,200.8
* Proposed FR 54 {37) Monday May 22, 198%. p. 22062. Binliography for methods:

1. Federal Register 44 (231) Nov. 28, 1979, 63672.

2. Methods for the D ion of Organic Compounds in Dnnking Water, NTIS PB
89-220461, December 1988,

3. Mathods for the Determinaton of Organic Compounds in Onnking Water, Supptement 1,
NTIS PR 91-1082686, Juty 1990.

4, Methogs lor Chemical Analysis of Water and Wastes. NTIS P8 84.123677, March
1983.

drinking water below which no adverse health effect has
been observed. ’

In addition, more than 50 separate industries have been
regulated for wastewater discharges. EPA oversees these
efforts through the National Pollution Discharge Elimina-
tion System (NPDES) permitting process. NPDES permit
levels are chemica! and industry specific.

How The Methods Maze Started
Analytical methods originate in the particular federal

EPA office that determines a need to monitor for certain
contaminants. As a different EPA office recognizes the need
to monitor, new methods are developed. In many cases, the
methods require different analytical equipment or different
matrices for the same analyte, depending on the EPA
program, even though the different methods are identifying
and quantifying the same chemical contaminant.

For example, there are 12 EPA methods that can be used

to determine thallium. The methods specify either flame
continued on poge I4
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INTRODUCTION

Table 1. Microbioclogical and biclogical quality

Organism Unit

Guideline value

Remarks

I. Microbiological quality

A. Piped water supplies

A.1 Treated water entering the distribution system

faecal coliforms number/100 ml

coliform organisms number/100 mi

A.2 Untreated water entering the distribution system

number/100 mi
number/100 mi

faecal coliforms |
coliform organisms

coliform organisms number 100 mi

A.3 Water in the distribution system

number/100 mi
number/100 m!

faecal coliforms
coliform organisms

coliform organisms number/100 ml
8. Unpiped water supplies

number/100 m}
number/100 m!

faecal coliforms
coliform organisms

C. Bottled drinking-water

faecal coliforms number/100 m!

coliform organisms number/100 ml

D. Emergency water supplies
faecal coliforms number/100 ml
coliform organisms number/100 ml
Enteroviruses -—

0
0

no guideline value set

turbidity <1 NTU; tor disinfec-
tion with chlorine. pH preferably
< 8.0; free chlorine residual 0.2-
0.5mgflitre following 30 min-
utes {minimum) contact

in 98% of samples examined
throughout the year—in the case
of large supplies when sufficient
sampies are examined

in an occasional sample, but not
in consecutive samples

in 95% of samples examined
throughout the year—in the case
of large supplies when sufficient
samples are examined

in an occasional sample, but not
in consecutive samples

should not occur repeatedly; if
occurrence is frequent and if sa-
nitary protection cannot be im-
proved, an alternative source
must be found if possible

source should be free from faecal
contamination

advise public to boil waterin case
of failure to meet guideline values

{l. Biological quality

protozoa {pathogenic) —

helminths (pathogenic) —

free-living organisms —_
(algae, others)

no guideline value set
no guideline value set
no guideline value set
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GUIDELINES FOR DRINKING-WATER QUALITY

Table 2. Inorganic constituents of health significance

Constituent Unit Guideline value Remaiks
arsenic mg/! 0.05
asbestos —_ no guideline value set
barium — no guideline value set
beryltium - no guideline value set
cadmium mg/i 0.005
: chromium mg/! 0.05
7‘_ : cyanide mg/l 0.1
2 . fluoride mg/l 1.5 natural or deliberately added:
X5 ' focal or climatic conditions may
‘: 3 : necessitate adaptation
A “q,;‘s hardness — no health-related
-gf“‘h:’_%'i guideline value set
12{%&1‘% lead mg/! 0.05
{. %"’f . mercury mg/t 0.001
: nickel —_ no guideline value set
nitrate mg/t (N) 10
) nitrite _ no guideline value set
H selenium mg/l 0.01
! silver — no guideline value set
! sodium — no guideline value set

Table 3. Organic constituents of health significance

Y .:, o :
5 _;%'} v % : Constituent Unit Guideline value Remarks
SRS TS e e
% .ﬁ A \-~ 4, . v .
i 237 Do ekt e wf aldrin and dieldrin pa/t 0.03
- -
%Lrw Y ‘:‘%g_‘s\!@%«gff' '%’4 X benzof aJpyrene ugfl 0.01° .
LR AN *::;V =0 %’éﬂ&- X carbon tetrachloride g/l 3+ tentative guideline value ®
'} ﬁr S OV
3 B Theey chlordane #g/l 0.3
£4) L
chlorobenzenes ug/t no health-related odour threshold
guideline value set concentration between
0.1 and 3 pg/t
chioroform g/l 30° disinfection efficiency must not

be compromised when control-
ling chloroform content

chlorophenols ng/l no health-related - odour threshold
guideline value set concentration 0.1 ug/!
2.4-D ngft 100¢
bDT #glt 1 .
1.2-dichloroethane Hg/t 104
1.1-dichloroethene? ug/t 0.3/
heptachlor and
heptachlor epoxide ug/l 0.1
hexachlorobenzene Kg/l 0.01¢
gomma-HCH (lindane}  pg/! 3
5 R methoxychlor pa/l 30
;ﬂé%ééﬁ‘?%gg : pentachicrophenol ug/t 10 ) o )
TR ?.'?i!i‘. 'fa,{:s ;{';}J tetrachloroethene? 1) 10’ tentative guideline value

3
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INTRODUCTION

Table 3 (continued)

Constituent Unit Guideline value Remarks
trichloroethene? ug/l 30° tentative guideline value?
2.4,6-uichlorophenol ug/l 1Q%¢ odour threshold concentration,

trihalomethanes

no guideline value
set :

0.1 ug/!

see chloroform

? These guideline values were computed from a conservative hypothetical mathematical mode! which cannot be
experimentally verified and values should therefore be interpreted ditferently. Uncentainties involved may amount o two

arders of magnitude (i.e., from 0.1 10 10 times the number).

¥ When the available carcinogenicity data did not support a guideline value, but the compounds were judged to be of
imporance in'drinking-water and guidance was considered essential, a tentative quideline value was set on the basis of the
available health-related data.

€ May be detectable by taste and odour at lower concentrations.

9 These compounds wese previously known as 1,1-dichloroethylene, tetrachloroethylene, and trichloroethylene. re-

spectively.

Table 4. Aesthetic quality

DR e st va bein S Py

Caonstituent or Unit Guideline value Remarks
characteristic
aluminium mg/! 0.2
chloride mg/} 250
chlorobenzenes and -— no guideline value set these compounds may affect
chlorophenols taste and odour
colour true colour 15
units {TCU)
copper mg/! 1.0
detergents _— no guideline value set there should not be any foaming
or taste and odour problems
hardness mg/! 500
(as CaCO,)
hydrogen sulfide — ’ not detectable by
consumers
iron mg/ 03
manganese mg/} 0.1
oxygen—dissolved _ no guideline value set
pH —_ 6.5-8.5
sodium mg/! 200
solids—total dissolved mg/! 1000
sulfate mg/! 400
taste and odour —_— inoffensive to most
’ consumers

temperature
turbidity

zinc

nephelometric
turbidity
units {(NTU)
mgfl

no guideline value set
5

5.0

preferably <1 for disinfection

efficiency

v
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& GUIDELINES FOR DRINKING-WATER QUALITY

Table 5. Radioactive constituents

Constituent Unit Guideline value Remarks

gross alpha activity Ba/l 0.1

(a) If the levels are exceeded
gross beta activity Ba/ft 1

more detailed radionuclide
analysis may be necessary.
{6) Higher levels do not necess-
arily imply that the water is un-
suitable for human consumption

1.7 Application of the guidelines

1.7.1 Laws, regulations, and standards

Effective programmes to control drinking-water quality depend ideally
upon the existence of adequate legislation, supported by regulatory
standards and codes that specify the quality of the water to be supplied
to the consumer, practices to be followed in selecting water sources, in
treatment, and in distribution. The precise nature of the legislation will,
of course, be dictated by national, constitutional, and other consider-

ations, but some features commonly incorporated in such legislation
include:

(a) specification of the scope of authority;

(b) delegation of powers to administer the law to a specified agency or
agencies;

(c) provision for the establishment and amendment of regulations for
the development, production, maintenance, and distribution of safe
drinking-water; and

(d) provision for enforcement.

Many countries lack such basic legislation and in others the existing
legislation is seriously out of date. However, much can be done under
general welfare or health legislation, or on ‘the basis of voluntary
Cooperation. Implementation of programmes to provide safe drinking-

water should not be delayed because of the lack of appropriate
legislation.

1.7.2 Compliance and surveillance

The organizational arrangements to ensure compliance with drinking-
water quality standards are fully discussed in Surveillance of drinking-
water quality (4). In general, it is the responsibility of the local water
! authority to ensure that the water it produces meets the quality d_eﬁned

in drinking-water standards. However, the surveillance t'unctiop (ie., a
policing function on behalf of the public, to oversee operations and
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coliform organisms number/100 mi 0 case of failure tomeet guideline
: values

protected sources which are distributed without disinfection should be
similar in quality to that of disinfected drinking-water. No water
entering a distribution system should be considered satisfactory if
coliform organisms are detected in any sample of 100ml. The presence
of not more than 3 coliform organisms per 100 ml may be tolerated in
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' 2. MICROBIOLOGICAL ASPECTS 19
Table 6. Guideline values for bacteriological quality
l Organism Unit Guideline value Remarks
! A. Piped water supplies
l ' A.1 Treated water entering the distribution system
. faecal coliforms number/100 mi 0 turbidity < 1 NTU; for disinfec-
. caliform organisms number/100 m! 4] tion with chlarine, pH prefer-
; ably <8.0, free chlorine re-
: sidual 02-0.5 mg/litre follow-
! ing 30minutes {minimum)
l i contact

l ' A.2 Untreated water entering the distribution system

[ taecal coliforms number/100 mi 0 3
l coliform organisms number/100 ml 0 in 989 of samples examined :

! throughout the year—in the K
case of large supplies when #
sufficient samples are :

l examined .
coliform organisms number/100 ml 3 in an occasional sample, but !r

: not in consecutive samples 1

l A.3 Water in the distribution system ;f::

) faecal coliforms number/100 mi 0 .

coliform organisms numberf100 ml 0 in 959 of samples examined

. throughout the year—in the ! ‘

' : case of large supplies when H

: sufficient samples are exam-

. ined

: coliform organisms number/100 mi 3 in an occasional sample but not

l J in consecutive samples
i B. Unpiped water supplies
' faecal coliforms number/100 ml 0
coliform organisms number/100 m! 10 should not occur repeatedly; if
occurrence is frequent and if

' sanitary protection cannot be

1 improved an alternative source

: Lo must be found if possible

j C. Bottled drinking-water

i faecal coliforms number/100 m! 0 source should be free from

l coliform organisms number/100 mi 0 faecal contamination
D. Emergency water supplies
l faecal coliforms number/100 m! 0 advise public to boil water in
: T, GRS AT TTOAE SRR S N et AR S SN ; VR EREIS L D "&g@"l S SPOR TR
B R e e e i b o
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52 GUIDELINES FOR DRINKING-WATER QUALITY
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Table 7. Inorganic constituents of potential health significance

Referred for

& consideration of

] Background aesthetic and

Guideline document organoleptic No action
1 Constituent values set drafted aspects required

aluminium X
4 antimony X
arsenic X
asbestos
barium
beryltium
boron X
cadmium X
chromium X
cobalt X
copper X
cyanide X X
ferrocyanide X
fluoride X : X
hardness

(calcium and

magnesium) X X
iron X
lead X X
lithium X
3 magnesium X
manganese X
mercury X X
molybdenum X
nickel X
nitrate X X
nitrite X
selenium X
silver
sodium
tellurium
thallium
thiocyanate
tin
titanium
tungsten
uranium
vanadium
zine X

MM X X

X X

VAL A

X X X

P R A AR T

MO XX KX KX

reasons why guideline values could not be recommended are also provided
in section 4.2.2 for 7 other constituents.

Eight of the constituents listed in Table 7, although not of direct
health concern, could have an indirect effect upon health because of
their effect on the aesthetic quality of drinking-water. These substances
are dealt with later under *“Aesthetic and organoleptic aspects’ (page
77).
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4. CHEMICAL AND PHYSICAL ASPECTS 53

Table 8. Guideline values for health-related inorganic constituents

Guideline value

Constituent (mgylitre) 7
arsenic 0.05

cadmium 0.005

chromium 0.05

cyanide 0.1

fluoride 1.5°

lead 0.05

mercury . 0.001

nitrate (as N) ’ 10.00

selenium . 0.01

4 Guideline value may vary depending upon climatic conditions and water consumption.

4.2.2 Summaries of the evidence used in setting guideline values

42.2.1 Arsenic

Based on human health data, a concentration of 50 pg of arsenic per
litre is not associated with any adverse health effects. Estimates have
been made of the risk of cancer from low intakes of arsenic, but these
are very uncertain. At an arsenic concentration of 50 ug/litre, the i
contribution made by water to the total intake will normally be about i
one-half to two-thirds; for very low dietary intakes of arsenic, the X
proportion provided by water may be somewhat higher. Arsenic in =5
drinking-water will normally be the main source of inorganic arsenic. An 5
arsenic concentration of 0.05mg/litre is recommended as a guideline value. : s
4.2.2.2 Asbestos *":’i
The health hazards associated with occupational exposure to airborne 1 ’ff > M
asbestos have been well documented. Epidemiological studies suggest ; Bt S
that prolonged inhalation of asbestos also leads to an increased {BER ,' v-q-
incidence of cancer of the gastrointestinal tract: however, it is not ! 4 |2 {.g;,,
known whether such an effect is systemic or results from swallowing in- B ;’?-,y
haled fibres. - i o
The harmful effects of swallowed asbestos on human health have not il PRt

e
SN

been determined. Studies in progress should permit a more complete
evaluation of any hazard resulting from the swallowing of asbestos, but

available data are, at present, insufficient to determine whether a .
guideline value is needed.

4.2.2.3 Barium i

There is no firm evidence of any health effects associated with the
normally low levels of barium in water. Even at a barium concentration
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60 GUIDELINES FOR DRINKING-WATER QUALITY

Table 8. Groups of organic compounds of potential health significance

Detailed
examination No further

Contaminant required action required?

1. Source contaminants
humic substances
chlorinated atkanes and alkenes X
nitrosamines y X
polynuclear aromatic hydrocarbons (PAH)® X
nitrilotriacetic acid (NTA)
phenols . X
synthetic detergents )
pesticides? X
polychlorinated biphenyls (PCB)
phthalate esters
petroleum oils, including gasoline
chlorobenzenes
chlorinated phenols
benzene and alkylaromatics
carbon tetrachloride

XX X X

2. Introduced during treatment
carbon tetrachloride
acrylamide X
trihalomethanes X

bad

3. Introduced during distribution
vinyl chioride monomer X
polynuclear aromatic hydrocarbons (PAH)? X

? Substances did not comply with criteria enumerated on the previous page.
5 Mentioned in /nrernational standards for drinking-water (9).

aesthetic and organoleptic aspects rather than their health effects. Such
substances can often make water completely undrinkable when present
at concentrations well below those that cause concern for health reasons.

4.3.2 Other factors to be considered when assessing the level of
organic contamination

Drinking-water quality can affect the health and wellbeing of a
community in a variety of ways. The importance of chemical
contamination involving trace amounts of substances (especially organic
substances) must be assessed in relation to the other health risks
associated with drinking-water (e.g., transmission of waterborne diseases
of bacterial and viral origin, and of parasites), and the relative
importance attached to these risks must be decided by taking into
account the local or regional situation. For instance, pesticides may be
used to control disease vectors, and chlorine may be used for
disinfection. In such situations, the risks associated with the low levels
of organic compounds (e.g., pesticides, trihalomethanes) may be smaller
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4. CHEMICAL AND PHYSICAL ASPECTS 61

Table 10. Organic compounds for which no guideline value is
recommended

Chlorinated atkanes and alkenes
dichloromethans
1,1,1-wrichloroethane

Chiorinated phenols
2-chlorophencl
4.chlorophenol

1,2-dichloroethene 2,4-dichlorophanot
vinyl chioride 2,6-dichlorophenol
2.4,5-trichlorophenol

Pesticides Cthers

alpha-HCH toluena

beta-HCH trihalomethanes other

triazine herbicides than chloroform
Chlarobenzenes

chlorobenzane
1,2-dichlorobenzene
1,4-dichlorobenzene
trichlorobenzenes

than the risk they are eliminating, and so the authority responsible for
public health should set values higher than those given in this document
in order to benefit the health of its consumers.

4.3.3 Guideline values set on evidence of toxicity

It was assumed that the average consumption of water is 2 litres per
person per day and that the average weight of a person is 70kg,
although these factors may vary. For toxic agents whose effect only
becomes apparent after a dose threshold has been exceeded, an
acceptable daily intake (ADI) previously established by the Joint
FAO/WHO Expert Committee on Food Additives was used. When such
an ADI was not available, a value was calculated from the published
scientific literature by applying a “safety factor” to the no-adverse-effect
dose (i.e., maximum ineffective dose). It must then be decided what
proportion of the ADI should be allocated to drinking-water and what
proportion to other sources of exposure (i.e., food, air, etc.). For these
guidelines, the percentage of the ADI allocated to drinking-water was
determined as an inverse function of the tendency for the chemical to
accumulate in food chains. For chemicals such as chlorinated pesticides
which accumulate readily as little as 19 of the ADI was allocated to
drinking-water, whereas for chemicals that accumulate to a lesser extent
a greater proportion was allocated. Consideration has also been given to
the proportion of the normal intake of these chemicals that is derived
from alternative sources. However, for most chemicals, there are few
data on potential sources of human exposure.

4.3.4 Guideline values set on evidence of carcinogenicity

In view of the problems associated with the extrapolation of data
from animals given high doses it was decided that a guideline value
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4, CHEMICAL AND PHYSICAL ASPECTS 63

Table 11. Guideline values for heaith-related organic
contaminants

Contaminant Guideline value

(ngflitre)
aldrin and dieldrin 0.03
benzene 10
benzo[a]lpyrene? 0.01
chiordane (total isomers) ] 0.3
chloroform® ¢ ‘ 30
2,4-D 100
DODT (total isomers} 1
1.2-dichiaroethane® 10
1,1-dichioroethene* ¢ . 03
heptachior and heptachlor epoxide 0.1
hexachlorobenzene® ) ’ 0.01¢
gamma-HCH (lindane) 3
methoxychlor 30
pentachloropheno! 10
2,4,6-trichlorophenol?® ¢ 10

¥ The guidetine values for these substances were computed from a conserva-
tive, hypothetical, mathematical madel that cannot be experimentally verified and
therefore should be interpreted differently. Uncentainties invalved are considerable

and a variation of about two orders of magnitude {i.e.. from 0.1 to 10 times the
number) could exist.

2 The threshold taste and odour value for this compound is 0.1 gjlitre.

€ Since the FAD/WHDO conditional ADI of 0.0006 mg/kg body weight has been
withdrawn, this value was derived from the linear multi-stage extrapolation model
for a cancer sisk of less than 1 in 100000 for a lifetime of exposure.

g The mictobiological quality of drinking-water should not be compromised by
effarts to control the concentration of chloroform.

€ Previously known as 1,1-dichloroethylene.

5 Tentative guideline values

tentative guideline value was recommended in some cases (Table 12)
1, although the carcinogenicity data did not justify a full guideline
e, the compounds were considered to have important health
ications when present in drinking-water. The tentative values were,
rtheless, based on the available health-related data; if additional
znce cannot be obtained, the tentative level may in the future be

Table 12. Organic substances for which tentative guideline
values are recommended

1
W
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;
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A

i
i
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Tentative guideline value

Contaminant ( pg/litre)
carbon tetiachloride : 3
tetrachiorogthene? 10
trichioroethene? 30

? Previously known as tetrachioroethyleﬁne and wrichloroethylene, respectively.
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4. CHEMICAL AND PHYSICAL ASPECTS 69

Table 13. Guideline values and ADls for centain pesticides

Compound or group of isomers Guideline value ADI (mg/kg
(pg/litre) body weight)
DOT (total isomers) 1 0.005
aldrin and dieldrin 0.03 0.0001
chlordane (total isomers) 03 0.001
hexachlorobenzene 0.017 —
heptachlor and heptachior epoxide 0.1 0.0005
gamma-HCH (lindane) 3 0.01
methoxychlor 30 0.1
2,4-D 100 0.3

* Since the FAO/WHQ conditional ADI of 0.0006 mg/kg body weight has been withdrawn, this vaiue was
derived from the finear multi-stage extrapolation model for a cancer risk of less than 1 in 100 000 {or a lifetime
of exposure.

(@) DDT (total isomers)

The structure of DDT allows several different isomeric forms and the
commercial products consist predominantly of p,p-DDT. The use of
DDT in some countries has been restricted or even prohibited, but it is
still extensively used in some tropical countries, both in agriculture and
for vector control. It is a persistent insecticide, stable under most
environmental conditions; both it and some of its metabolites are
resistant to complete breakdown by soil microorganisms. Daily intake
from food may be as high as 0.286 mg/person, most of which is derived
from foods of animal origin. In small doses, DDT is almost totally
absorbed following ingestion or inhalation and is stored in adipose
tissue. Concentrations of total DDT in the blood of the general
population of different countries range between 0.01 and 0.07 mg/litre
and levels in human milk have been reported in the range 0.01-
0.10 mg/litre.

A typical median lethal dose for the rat is 250 mg/kg body weight
(administered in oil). The main effect of DDT is on both the central and
peripheral nervous systems. The liver is the only other organ
significantly affected. In long-term feeding tests in mice and rats, liver
changes progressed from hypertrophy, margination, and lipospheres to
the formation of nodules of affected cells. No teratogenic effects have
been observed in several animal species and it has not been found to be
mutagenic in bacterial test systems. Long-term occupational exposure
provides no evidence of DDT-induced cancer in man (/4). The
conditional ADI for DDT (total isomers) for man was established in
1969 as 0.005 mg/kg body weight.?

(b) Aldrin and dieldrin
Aldrin and dieldrin are persistent insecticides that accumulate in the
food chain. Dieldrin is formed from aldrin by metabolic oxidation in

* FAO[WHO, 1969 Evaluations of some pesticide residues in food. Unpublished documents: FAQ/PL:
1969/M/17/1: WHQ/Food Add./70.38.

1 L ey A er——————n s
PR canen

SRR EUCE AN R
2Ty TN .

&

SR

-
H

s elss o JOULOEGLEL AL

SRS TR LML R s v

B e
A L) .




4. CHEMICAL AND PHYSICAL ASPECTS 79
contamination. However, it is most important that attempts to provide
aesthetically pleasing and acceptable water, for example by reducing the
chlorine dosage, should not compromise the microbiological safety of
drinking-water.

In addition to taste and odour, the appearance of water can also
cause consumer complaints. Discoloration, with or without particulate
matter, may have many causes. Apart from reflecting deficiencies in
water treatment it may, in untreated water, indicate unsatisfactory
source water. Therefore, colour and turbidity measurements are
important and may reflect abnormal concentrations of aluminium, iron,

or manganese or perhaps a deficiency in the dissolved oxygen or
excessive microbial growth. '

4.4.1 Guideline values recommended

A total of 23 constituents and characteristics of drinking-water have
been carefully examined to ascertain their influence on the aesthetic
quality of water. Guideline values have been recommended for 15 of
these (Table 14) and five additional monographs are included for

constituents or characteristics which, under certain conditions, may
cause problems.

4.4.2 Synthetic detergents

The International standards for drinking-water (8) included a *‘highest
desirable level” for anionic detergents of 0.2 mg/litre. In many countries,

Table 14. Guideline values for chemical constituents and physi-
cal characteristics that may affect the aesthetic quality of
drinking-water

Constituent or
characteristic

Guideline value

aluminium 0.2 mg/litre

chloride 250 mg Cl~ flive

colour 15 true colour units
copper 1.0 mg/litre

hardness 500 mgylitre (as CaCO,)
hydrogen sulfide not detectable by consumer
iron 0.3 mg/litre

manganese 0.1 mg/litre

pH 6.5-8.5

sodium 200 mgjlitre
solids—total dissolved 1000 mg/litre .

sulfate
taste and odour
turbidity

zinc

400 mg SO2-flitre

not offensive for most consumers

5 nepheiometric turbidity units, preferably < 1 for
disinfection efficiency

5.0 mg/litre
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and

Ukrainian Committee for Standards Laboratory Certification Plan
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nalvtical Laboratory QA Definitions:
For USAID EPT Project, 1994
S. Fry

Intr ion to Laborator lity Programs:

The ultimate goal of this portion of the EPT's program is to develop a project to improve labaratory
capabilities in the Ukraine. One activity that could improve nation-wide laboratory capabilities would be
the improvement of the perceived quality of laboratary results. The types of Quality Control (QC)
measures presented here are meant to be the beginning framework of a solid laboratory Quality
Assurance {QA} plan. QA plans utilizing these QC measures should improve the defensability of
laboratory data, and hence improve the confidence in the associated sample results. These QC
measures are not meant to cover all possible types of QA situations. The EPT program could supply
analytical equipment and reagents to Ukrainian laboratories, when a laboratory QA plan (potentially

including these QC measures) is in place.

Brief Glossary of_ Terms:
Analvte:

An analyte is the element or compound (contaminant) that we are trying to analyzing for.

Spike:

Spiking is the addition of a very small volume (typically 5 - 100 micro-liters) of a very concentrated
standard to a sample, as is done in the Method of Standard Additions. This gives a measurable addition
of analyte, without significantly aitering the total volume of sample. Spiking is the first step in a mass

balance (recovery) determination.

' BQQQVQF! 2

Recovery is the determination of how much of the previously spiked analyte is measured in the analysis.
Ideal conditions would give a 100% recovery of the spiked analyte. Recovery is the last step of a mass

balance determination.

iv ncentration:
The Native Concentration is the amount of analyte present in the sample before the laboratory handles

or alters the sample.

Analvtical Batch:

An Analytical Batch is a group of Samples that are prepared and analyzed together.

li ntrol

Measurements (monitors} that verify that a process worked.

Quality Assurance (QA):

The program that-ensures that the results have consistently high quality.
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nalvtical Laboratory QA Definitions:
(19%4 - EPT/USAID)

Suggested Quality Control Criteria and Measurements:
The following Quality Control (QC) samples can be prepared by a laboratory every day they analyze
samples. The purpase and benefits of analyzing these QC samples are as follows:

1. They prove that the analysis results for that day are correct and have high quality.

2. They measure the efficienc;/ of the analysis process.

3. They identify any problems that occurred during the analysis.

4. They prove that any contaminants found in a sample are native, not caused or introduced by the

laboratory. N

A. Method Blank: (definition)

One Method Blank is prepared with every analytical batch to manitor potential laboratory
contamination. The Method Blank is a clean reference sample of the same matrix as the samples. Ex.:
use distilled water for method blanks when analyzing water samples, and clean silica sand when
analyzing soil or sediment samples. The Method Blank is prepared and analyzed exactly the same way
as the other samples. If the results for the Method Blank are clean (all non-detects - no contamination
found), it is assumed that all associated samples in the same analytical batch have not experienced any

laboratory contamination.

For comparison purposes, the method blank goes through the entire method (sample preparation and
analysis), as compared to a reagent blank where only the method’s reagents are tested, or an
instrument blank where a clean reagent is placed in the instrument. Method Blank results are reported

along with the associated sample results from the same preparation batch.

B. Blank Spike Samples: {definition)

Blank Spikes are QC samples that demonstrate the overall efficiency of the analysis method. Blank
!

Spike compounds are identical to the compounds we're testing for, but they\ are added to a Method

Blank {clean reference matrix). They are chosen to be representative of the general types of

compounds we're testing for in your sample. Typically, one or two Blank Spike samples are prepared

with every group (batch) of samples.

%“b
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We define Control Limits for their % Recovery as the range of acceptable values that indicate that the
analysis worked properly. Failure of the Blank Spike Récovery often triggers re-analysis and re-
extraction or re-preparation of the sample analysis batch. We frequently prepare and analyze a Blank
Spike Duplicate to monitor the precision of an analysis method. The Blank Spike resuits are reported

along with the associated sample results from the same preparation batch.
Example Calculation of a Blank Spike Recovery:
[ Amount Measured (mg/L) / Amount Added {mg/L} ] x 100% = % Recovery

Typically the Amount Measured and the Amount Added are expressed as concentrations, like mg/L or

ug/L.

C. Matrix Spiké Samples: (definition)

Matrix Spike samples are quality control {QC) samples that determine if the sample matrix interferes
with the overall efficiency of the analysis method. Matrix Spike compounds are a shorter list of exactly
the same compounds that the method tests for. Matrix Spike compounds are added to an aliquot of

one sample per analysis batch. They are chosen to be representative of the general types of

compounds we're testing for in the samples. Matrix Spike Recoveries do not necessarily represent or

escribe_the quali r efficiency of the analysis! atrix Spike Recoveries also do not necessari

reflect the accuracy of the analysis!

For these reasons, we strongly resist defining Acceptance or Control Limits for Matrix Spike
Recoveries. The Matrix Spike recovery should only be used to characterize the ability of the analysis
method to recover analytes~from your specific type of soil or water. Hence, low Matrix Spike
Recoveries are caused by Hatrix interferences, and usually only trigger further evaluation of the sample,
surrogate, and Blank Spike results. High Matrix Spike Recoveries { > 100%]} can be caused by sample
inhomogeneity, particularly when the native analyte concentration is close to the amount of the spike.
The Matrix Spike Recoveries are reported with the group of sample results from the same preparation

batch. Finally, Matrix Spikes can be analyzed in duplicate to give estimates of the precision of the
3 ,
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sample results. If both the Matrix Spike and it's duplicate values are very high or very low, the matrix
interference has been confirmed. If a matrix interference is confirmed, it simply shows that the analysis

method does not work well for this matrix, and possibly a different analysis method is required. .

Example of Matrix Spike Calculation:

[(Cms - Chpativel / Cg1 x 100% = % Matrix Spike Recovery

Where:

Crns = the concentration {amount} measured of the matrix spiked sample
Chative = the native concentration {amount) measured in the un-spiked sample
Cs = the concentration {(amount) added as the spike.

D. Calibration: (definition)

Calibration is the determination of the relationship between the amount (standard concentration) of the
target analyte and the instrument's response {magnitude of signal) for that standard. The laboratory
can analyze 1, 3, or b standards, depending on the analysis method requirements. (Typically, USEPA
SW846 8000 series methods use 5 standards, and USEPA CWA 600 series methods use 3 standards.)
The frequency of re-calibration depends on instrument stability. Re-éa[ibration may also be necessary if

any instrumental problems occur that require significant changes or adjustments in the instrument.

E. Calibration Verification Standards: (definition)

Calibration Verification Standards are used at the beginning of an analysis batch to prove (verify} that
the instrument is still in calibration. The Calibration Verification Standard is only used for instruments
or methods that historically maintain calibration well between analysis batches. We typically analyze a
mid-range standard, and compare the result to the expected value. If the result is within the
acceptance range for the method (typically £10% or £20%), then we can proceed with the analysis
without any further calibration. When analyzing very contaminated samples, Calibration Verification
Standards can also be analyzed after a group of samples (typically after every 10 samples} to prove that

the instrument maintained calibration during the sample analyses.
4
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F. Detection Limits and Practical Quantitation Limits: {definitions)

A Detection Limit (DL} is often defined as the smallest amount {concentration) of target analyte that |
can be observed above background. The Practical Quantitation Limit (PQL) is the smallest amour'n that
can be reliably measured {quantitated) with good confidence. The PQL is often 3 - 10 times larger than
the DL. Measurements of values that fall between the PQL and the DL are reported with increasing
uncertainty as they approach the DL. Unfortunately, the terms PQL and DL are often used
interchangeably in literature and in discussions. There is a lack of standard terminology in western
analytical chemistry, as reflected by these additional terms: Determination Limit (equivalent to PQL},
Reporting Limit (RL), Estimated Quantitation Limit (EQL}, and Method Detection Limit (MDL). Use of
the term MDL can be particularly confusing. Sometimes it is used to mean a specific laboratory’s

Detection Limit, other times it refers to a required specification as published in a USEPA approved

method.

G. Control Limits and Warning Limits:  {definition)

~ Control Limits are the range of acceptable values for a given QC parameter. They can be specified by

the analysis method, or they can be statistically determined from historical laboratory results.
Statistical determinations are made by calculating the statistical mean (average) and the standard
deviation (s) of a group of resuits. Control Limits are then calculated as the average value * 3s.
Warning Limits are typically calculated as the average value £ 2s. QC results that exceed the Warning
Limits should trigger evaluation or scrutiny of the analytical process. QC results that exceed the
Control Limits should trigger corrective actions. Some examples of corrective actions are: {1} re-
analyze sample; (2) re-extract and re-analyze sample; (3) re-calibrate instrument and re-analyze

sample; or (4} repair instrument, re-calibrate instrument, and re-analyze sample.

H. Performance Evaluation Samples: {definition)

i
Performance Evaluation (PE) samples are check (or test) samples that are sent out toi laboratories 10 test
laboratory performance. PE samples contain known (verified or certified) amounts of analytes.
Typically, a respected central authority sends out PE samples every 3 - 6 months to monitor

laboratories' performance. The subscribing laboratories do not know what is in the sample, (called a

single blind test). The results of all of the laboratories are gathered by the central authority, and
5
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published in a public record. The results are typically categorized as "Pass" or "Fail" for each type of
test or analyte. Good performance on PE samples can translate into respect and prestige for the
subscribing laboratories. Repeated poor performance on PE samples can result in the loss of Iabo.ratory
certification for the associated tests. As such, a PE sample program can be an effective tool for on-

going (long term) evaluations in a laboratory certification program.

. Surrogate Compounds: (definition)

Surrogates compounds are spiked into organics samples to monitor extraction and analysis efficiencies
on each sample (like an internal standard). Surrogate compounds are chemically similar to the
compounds we're testing for. They are chemically unique or distinct from any compounds we would
expect to find in the real world, so it is highly unlikely that they would appear in a sample. Examples:
use deuterated surrogate compounds for Mass Spectrometry analyses, like phenol-d5; or use

decachiorobiphenyl {DCBP) as a surrogate for organochlorine pesticide analyses.
Example Calculation of Percent Surrogate Recovery:

{ Measured Surrogate Concentration / Added Surrogate Concentration) x 100% = % Surrogate

t

Recovery

We define "Control Limits" for % Surrogate Recovery as the range of acceptable values that indicate
that the analysis method was effective for that sample's matrix. Eai!ure of the Surrogate Recovery
does not necessarily imply that the data is bad, but that we should evaluate the sample, Blank Spike,
and Matrix Spfke results to determine if a problem occurred with the extraction or if there is matrix

interference. Because they are only chemically similar to the analysis compounds, their recoveries

should not be used to correct or adjust the sample resuits.

l

The % Surrogate Recovery results are presented with each organics sample's results. Conclusions and
comments about surrogate, Blank Spike, and Matrix Spike recoveries are listed in Qualifiers and in the

Cover Letter's Narrative.

6 i
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J. Qualifiers: (definition)

Qualifiers are brief narrative comments that are written to describe anything unusual that was observed
during sample preparation and analysis. These comments are best written on the same page as the
sample results. Expanded or detailed comments can be made in the Cover Letter that accompanies the

report.

K. Assorted Method Specific QC Samples:

There are additional types of QC checks that are specific to individual methods. Generally, these are

designed to monitor problems unigue to each method. Some examples of these are:

Method / Analyte QC Sample

Metals Spectral Interference Check Standards

Organo-Chlorine Pesticides DDT and DDE Breakdown Standards

Radiological Tests Tracers (Unusual isotopes added to monitor and correct for
preparation and analysis efficiency, like adding Sr-85 to a Sr-80
sample.) '

Metals & Radiological Tests Laboratory Control Samples (Similar to blank spikes, but

they are often a certified sample provided by an outside vendor,

not made by the lab.)



Onucanue aHAIMTHYECKHX JA00PATOPHBIX COCO0OB
rapaHTHH KayecTsa.

Crupen ®pai
Benexue.

KoneuHoii nenpio gaHHoH acTy nporpaMmel I1TIT sBiAeTcs oCyIECTBIEHHE IIPOEKTa I0
YCOBEpLIEHCTBOBAaHUIO naGopaTopHbIX ciyx0 B VYkpaude. IloBbllleHHMe KayecTBa
BBITIOTHEHHA J1aG0OpaTOPHBIX aHAJM30B - 3TO MEPBbIM 1Iar, KOTOPBIM MOXKET IIPHUBECTH K
YCOBEpILIEHCTBOBaHMIO JaGopaTopHoil ciyxObl 1o Bcedt YKpaue. IlpencraBimeHHble B
IaHHOM JOKYMEHTE BHALI KOHTpOJIA KayecTBa SBJSHOTCS HayaloM HajaXMBaHHUA oDuiei
cucremsl rapasTid Kavectsa (I'K). Cucrema 'K, ucrionb3ys 3Tv METOIbI KOHTPOJIA, JOJDKHA
IIOBBICUTH HAIEXKHOCTD J1abOpaTOPHBIX JAaHHBIX, YBEPEHHOCTD B IIOJIYYEHHBIX pe3ynbTaraXx.
TpuBenEHHbIE 30eCh BBl KOHTPOJIA KayecTBa He 0053aTeIbHO NOJDKHBI OXBaThIBaTh BCE
Bo3MoxHble THIEI curyaruit TK. Iporpamma ITIIT moryta 6561 IIpENOCTaBUTh aHATUTHYECKOE
oBopyIoBaHHE M HeOOXONMMblE peareHThl YKPaUHCKMM J1aOOpaTOpHSAM IIpYM HaJIUuYHH
CHCTEMB] IapaHTHMHU Ka4yecTBa, BKIIOYAIOUIEH M JaHHBIE BUOLI KOHTPOJISI Ka4ecTsa.

Kga"nmﬁ nepedyeHb TEpMHHOB OHEEEEJIEHHﬁ:

Anamurt

(Analyte): 3JIeMEHT WIM COeAMHeHHe (3arpsA3HUTeNb), KOTOpble IIOMIEXUT
aHAJIN3Y.

CnailKuHr

(Spike): 3To noGaBneHue K 0bpaslly oueHb MajsieHbKoro o6bseéMa (oGbigHo 5-10
MKJ) KOHIIEHTPHDOBAaHHOIO CTaHNapTHOIO PaCcTBOpa, HalpyMep, Kak
3TO JENaeTCs B METOIE CTaHIapTHHIX M00aBoK. CIIallKMHT MO3BOJIAET
CYILIECTBEHHO VBEJMYMTh KOJNMYECTBO aHaIMTa B oOpasue Ge3
CYILIECTBEHHOI'O U3MeHeHHUs ero ob1lero 0o6séMa. CrlallKMHT SIBIIAETCS
IEpBLIM  5TalloM OMNpelesieHUsl MaTepHajJbHOoro 0anaHca
(TIpaBWILHOCTH) OTIpEAEIIEHHS.

HpasumsnocTs

onpeneneHus

(Recovery): BeJMYMHA (OGBIYHO BhIpAXeHHAS B %), KOTOpas IOKa3blBaeT KaKoe
KOJMYecTBO OT paHee No0aBlIeHHOro B ofpa3ell aHalWTa yHajioCh
OTIpeNIeIMTh B IIpoLiecce aHaIM3a.

CoOctBennan ‘\

KOHNEHTpanus

(Native

concentration): KOJMWYEeCcTBO aHaiIWTa (BBIpAXEHHOE B eNWHHIAX KOHIIeHTpallui),

KOTOpOe IIpHCYTCTBYeT B oOpaslle OO Hauana ero oOpaGoTKM HIIH
IIOATOTOBKY K aHaIu3y B JabopaTOpUH.
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Cepus anann3upyemMbix
obpa3uos
(Analytical batch): rpynna o6pasuoB, KOTOpble ITOAFOTABIMBAIOTCS U aHATU3MPYIOTCS

BMECTC.

Konrpoan Kayectsa

(Quality control): M3MepeHUs (HabOMOOeHNs), KOTOpble IIOATBEPXKIAIOT, YTO aHAIH3
BBIITOJIHEH IIPABIUILHO.

T'apans Kayectsa

(Quality Assurance): mporpaMMa, KOTopas rapaHTHpYeT, UYTO HOJYYEHHBIE pe3yILbTaThl
HUMEIOT BLICOKYIO CTeIeHb JOCTOBEPHOCTH.

Ilpenyiaraemble KpRTEPHH KOHTpO.JIA Ka4Y€CTBA U M3MEPEHU S

ITpuBenéHHbIE HIDKE TUITBI 06pa3110B KOHTpoJ s KadecTBa (KK) HO/DKHbBI TOTOBHTCS KaXK bl
IeHb, KOIna IMpou3BopuTCcs aHanu3 rnpob. Ob6pasusl KK IpUMEHSIOTCA ¢ Onpele/8HHON
LeJIBI0 N AT CIeAYIONIME MPeuMYILECTBa:

1) moxTBepXKHAOT, YTO ITOMy4E€HHLIE B 3TOT OeHb DE3yabTaThl aHAM30B KOPPEKTHBI U
JIOCTOBEDHEI;

2) IO3BOJISIIOT onpeleuTh 3P PeKTUBHOCTh aHAJINU3A;

3) I103BOJIAIOT BLISIBUTD U YCTPAHHUTH MOGBIE ITpoBieMbl, KOTOphle BO3HUKAIOT B MpOIecce
aHajm3a;

4) roATBe pXKOAIOT, YTO Bce KOHTAaMUHAHTHI (3arps3HEHMs), KOTOphle OOHapyXeHHI B Ipobe,
SIBJLSTIOTCS €€ cOOCTBEHHBIMM KOHTAMHWHAHTaMM, a He BHECEHEI B Tpo0y B ITpoIlecce aHaIm3a,
T.€. IIpo6a He HCcIbIThBasa J1abopaTOPHOIo 3arps3HEeHHUS.

A. XosocToii o6pazen (61ank)
(Method Blank):

OnuH XonocToi obpasel] (671aHK) FOTOBUTCA IS KaXIOW CepMM aHANM3MPYEMBIX IIpo0,
YTOOBI [TPOKOHTPOJIMPOBaTh BO3MOXHOCTh TIONIANAHMI B HUX KOHTaMMHAHTOB B IIpoIecce
BBIITOJTHEHMS aHam3a. XonocToi obpasel] (01aHK) IIpeacTanisieT coO0H YMCTHIN STATOHHBIN
obpa3seln] TO#! Xe CTPYKTYpBl, KaKk M aHaIM3UpyeMble IpoObl. HanpuMep: MCMOIb30BaHUE
JUCTWIMPOBAHHOM BOABI B KayecTBe XojiocToro o6pasila IpH aHamim3e HIpo® BOJIEHL,
HCIIOJIb30BAHKME YHCTOrO CWIMKATA IpY aHaIM3e Mpob MMOYBLI WM OTIOXEHHH. XOMOoCTOM
o0pasell MOAroTaBMIMBAeTCSA M aHATM3UPYETCS TOYHO TEM Xe 06pazoM, YTO ¥ aHATH3UpyeMble
ripo6r1. Ecu B XomocToM oOpa3ue He 00HapyKeHO HUKaKHX IIpHUMecelf, TO CUUTAETCS, YTO
Bce MpoObl JaHHOM cepuy He UCIBITaIM 1abopaTOPHOIO 3arps3HEHUA.

PesynpraT aHamiza xonocToro obpaslia XapaKTepu3yeT KayecTBO BBITIONHEHMS aHAIM3a B
ueoM (npuroTosienye ofpasilia M ero aHamu3), B OTVIMYUMe OT KOHTpPOJS peareHTa, Ihe
MPOBEPSIIOTCS TOJMBKO HCIIOJIb3YeMbIe B METONE peareHThI, HJIM KOHTPOJIS MCIIOIb3YeMbIX
1pubopoB, INe YHCTHI peareHT pasMelllacTess B caMoM IpubGope. Pe3ynbrar aHamumza
XOJIOCTOr0 O6pa3slia ONMMCHIBAETCS BMECTE C Pe3y/JIbTaTaMH aHalu3a Npob NaHHO! CEpHH.

b. Cranpaptinie 06pa3usl (61aHK cnaik)
(Blank spike samples):
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CrannaprHble 06pasiibl (6s1aHK criaik) - 3To xonocTble 06pa3Libl ¢ 100aBKaMHM CTaHAapTHAIX
pacTBopoB. OHH JEMOHCTPUPYIOT MPENebHYI0 3(POhEKTUBHOCTE MeToma aHaiu3a.
KomnioneHTs! cTaHmapTHbIX 00pa3lioB (61aHK CllaiiK) HIEHTUYHbI COeNMHEHUAM, KOTOPLIE
MBl B JaHHBIH MOMEHT aHaM3upyeM B Ipobax, ofHAKO OHU JOOABIAIOTCSA K XOJOCTHIM
(urcTrIM) obpastaM. CTaHmapTHbIe o0aBKM K CTaHIAPTHLIM 00pa3iiaM BEIOMPAIOTCS TAKMM
06pa3oM, 4TOObI IPEACTABRISTH T¢ OCHOBHbBIE TUITBI COEAMHEHMH, KOTOPEIE Mbl aHAMH3UPYEM
B nipoGax. OGLIYHO, IS KaXmol cepuy Ipod TOTOBSTCS ONWH WIM NBAa CTAHNAPTHBIX
ofpa3sia . .
M= ycTaHaBIMBaeM KOHTPOJIbHEIE TIPEeNbl X % OTpe/iesieHrs KOMITOHEHTa, J0oGaB/IsIeMoro
B CTAaHNapTHBIN 006pasell, KaK IAalla3oH JOIyCTUMBIX 3HaYEHUH, KOTOPhIE TI0Ka3bIBaIOT, YTO
aHaJIM3 BBITONMHEH KoppekTHO. HemocraTrodHasi TOYHOCTh B ONPERENEHUH CTAHNAPTHOIO
ofpa3ua gBisieTcsd IIOBOLOM [UI TIOBTODHOIO aHA/IM3a, ITOBTOPHOM SKCTPaKUMAHM MK
[IOBTOPHOTO IIPUTOTOBIEHUS CepUH TTPo0. [IJ1s1 TpoBepKM TOWHOCTH BHITIOJIHEHHOTIO aHAIN3a
YacTO TOTOBAT [Ba INapajiefbHbIX CTAHNApTHHIX oOpasua (6j1aHK craiika). Pe3ynbTarsl
aHasM3a OaHK CliaiiKa ONMUCHIBAlOTCA BMECTE C pe3yIbTaTaMH aHaliu3a BCell cepuM Ipob.

IIpumep pacuyéra ripaBMILHOCTH OrpenesieHus obpasiia 6JaHK criaiika:

H3MepeHHOE KOJIMYECTBO
X 100% = mnpaBUJIbHOCTL ONpedeneHus, %

@akTryeckoe (106GaBIeHHOE) KOITHYECTBO

O6b14HO, H3MepeHHOe W (HaKTHUECKOe KOJTUYECTBO CTAHOAPTHON [0OGABKH BhIPAXAETCS B
MY/ WM Mr/.

B. OGpa3upl ¢ MaTpHyHbIMH 300aBKaMH (MATPHKC CNANK),
(Matrix Spike Samples):

O6pa3iel ¢ MaTpUYHBIMH J00aBKaMHU - 3TO 00pasiibl aHATHM3UPYEMBIX IIpo6 ¢ NoGaBKoOM
CTaHJapTHBHIX pacTBOpOB. OOpa3lkl MaTPUKC cradK - 3TO o6pasiunl KOHTPOJIA KauyecTsa,
KOTOpBIE TIO3BOJISTIIOT YCTAHOBMTh HE CO3[MaeT JIM MaTpHulla IIpoObl IPEemsTCTBUM Id
BBLITIOJIHEHMS aHaMK3a ¢ TpebyeMoit addexTrBHOCTEIO. [JobaBsieMble CTaHNAPTHbBIE T00aBKU
COIEpXAaT MeHblIIee KOJIMYECTBO KOMIIOHEHTOB, 9€M aHaIM3KpYyeMble T1poObl. CTaHmapTHLIE
Ho6aBKM BHOCATCS JIMKBOTHO B OOHY M3 Npo6 aHamsupyeMoit cepud. CTaHHapTHbIE
IobaBK monOMpaloTcsi TakKuM o0pa3oM, YToOB IIpENCTaBISTh T€ OCHOBHBIE THIIBI
COeIMHEHUH, KOTophble Mbl aHanH3upyeM. IIpaBNIbHOCTS ONpeneneHnss MATPHIHBIX J002BOK
He 00f3aresibHO J0DKHA NpPEeIcTaBjisTh HJIH _ONMCHIBATh KadecTBO HJM 3DdeKTHBHOCTD
asnam3a. Oua He 00A3aTeLHO TAKIKE NOJDKHA OTPAKATH TOYHOCTh AHAIM3A.

Ilo atuM npuYMHAaM, Mbl BO3AEPXUMCS OT YETKOTO ONpeNesieHUs IMOHATHSA KOHTPOJBHBIX
MpeesioB UL IIONydeHUs 3Ha4eHUMH MaTpHKce cmaiik. IlomyueHHBIH pes3ynbTaT cledyeT
HICTIO/IB30BaTh JNHIUb JJISI TOTO, YTOObl YCTAaHOBHUTHL BO3MOXKHOCTH NPHMEHEHUS NaHHOro
MeToHa aHaIn3a IJIA Balllero CHeUM(UYECKOro TUIA IMOYBLl WX BoAwl. ClienoBaTesbHO,
HU3KWH ypOBEHB ITPaBWILHOCTY ONIpede e HIS MaTPUYHBIX 106aBOK ( B pe3y/bTaTe BIIMSHUISA
MaTpUILl NpoOBI) OOBIMHO SABMAIOTCS JIMUIL IIOBONOM A [JaILHEHHIed OLIeHKH
HCCJIeTyeMOro npobbl, mpumeceit 1 xonoctoro obpasua. IIpruyrHoi 3aBblIeHHOTo 3HAYeHUS
BEJTMYUHBI MaTPUYHOR nobasku (>100 %) MOXET SIBIATHCS HEOMHOPOJHOCTD UCCIIeyeMOit



4

npo6rl, ocobeHHO Koraa cOOCTBEHHas KOHUEHTPALMA aHATUTa B Mpobe NMpubImKaeTcs K
BenvyMHe nobaBku. PesynbTar aHaniM3a ofpaslia MaTpUKC CIailK OIMCBLIBAETCSI BMECTe C
pe3yJibTaTaMM aHAJIM30B UccienyeMoii cepun. B KoHeYyHOM uTOre, IS NOCTIDKEHUS Ooliee
TOYHOTO PE3YJIbTaTa MOXHO IIPOBOAMTL aHAJIU3 IapajUiebHBIX 06pa3lioB ¢ MaTPUYHBIMU
nobaBxkamu. Eciin pe3ysIbTaThl onpeneie HUA HapajUiesIbHBIX 00pa3lioB MATPUKC cllaitk OYeHb
BBICOKM MJTH OY€Hb HM3KH, TO 3TO [TOATBEPXKIACT 3HAYUTEILHOE BIIMAHYE Cpelibl (MaTpHIIbI)
McclieyeMOH TTpoObl Ha pe3yJIbTaT aHaliu3a. B 3ToM ciiydae MOXHO CYMTaTh, YTO IUIA 1pob
C TaKOM MaTpHlie NaHHBI METON HE OYeHb NOIXOAMT M CJAECHYET MCIIONL30BaTh APYTHe
METOMHBI.

IIprMmep pacy€Ta NpaBUILHOCTH OTpeleeHHUs MaTpHYHON HOGaBKM:
[(Cusm-Cc)/Crl X 100% = % onpeneneHue MaTpU4YHON HOBGABKH,

Ine:

C u3M - U3MepeHHas KOHIEHTpalusg MaTpMYHOi 106aBKU

C ¢ - cobcTBeHHAsT KOHIIEHTpallna

C r - KoHUeHTpaIusa KobaBku (craifka), BBEAIEHHOH! B mpoby

I'. KamuGposka
(Calibration):

KanubpoBka - 3To ompefeleHHE B3aUMOCBI3M MeXIy KOJMYECTBOM (CTaHIApTHOM
KOHIEHTpalyel Jonpeae/sleMOro BellleCTBa M BEJIMYMHON OTBETHOIO CHUIHATa Ipubopa.
JlaGopaTopusa MOXET aHATM3UPOBaTh 1, 3 WK 5 CTaHOaPTOB, B 3aBICHMOCTH OT TpeGOBAHMI
MeTona aHam3a. (O6biyHO, USEPA SW846 8000 wcmonn3yioT 5 cta”maptos, 1 USEPA
CWA ucnions3yior 3 ctangapta) YacTora MOBTOpPHOM KaauOpOBKH 3aBUCHT OT CTaGUIIbHOCTH
nipubopa. IToBropHast KaTMGpPOBKa MOXET TakoKe OBITh HEOOXOMMMOM €CITH BO3HUKAIOT KAKHe
OBl 160 npobyeMBI ¢ TPUGOPOM, KOTOpPhIE TPEOYIOT 3HAYMTEILHOTO BMEIUATEILCTBA HIIH
€r0 NEpPeHaCcTPOMKH .

1. KannOpoBounble CTaHAApTHI
{Calibration Verification Standards):

KanubposouHsle cTaHmapTel (CTaHIApTHBlE OOpa3sLibl IS IIPOBEPKM KalMOPOBKH)
NPUMEHSIOTCA IIepel HayaJloM aHamM3a cepuM INpob ¢ TeM, YToGH MONTBEpPIUTD
(mpoBeputh), 4TO KanuGpoBKa mnpuGopa He HapylueHa. KaluGpOBOYHBIE CTAHAADPTHI
MCIIONIb3YIOTCH TOJIBKO AJI NPUOOPOB WIM CIIOCOO0B, KOTOPHIE XOPOLIO TTONNEPXKUBAIOT
MEXIy CepysIMMU onpele/ieHui (aHanmu30B) OOLIYHO MBI IIPOBEPSAEM ITO CTAHAAPTY CPEIHUIA
IVaTIo30H KaTMOPOBKUU CPaBHMBAeM pe3y/bTaT ¢ OXUIaeMbIM 3HadeHueM. Eciu pesynbTaT
HaXooUTCs B ITpefieflaX AMara3oHa MorpeliHoCTeH IPMMEHSIEMOT0 I MeToa (00bIYHO _+
10% wmu 20%), MBI MOXeM IpOIO/IKATh aHaIM3 Oes maibHehmneit kamibposxu. [Tpu
aHayM3e rpsa3HbIX 1pob, KamnGpOBOYHBIE CTAHAAPTHI IIPOBEPKY IIPUMEHSIIOTCS TAKKE ITOCIIE
aHanu3a rpyirnsl npob (o6sr4Ho 10 06pa3uos), 4TGB! TOATBEPAUTD, YTO IIpUGOp COXpaHsEeT
KamuOpOBKy Ha NpPOTSDKEHHE BCEro BpeMEHH M3MEPEHMIL.

E. Ilpenenni oGnapyxenua u paGoude npegeinl H3MepeHHa
(Detection Limits and Practical Quantitation Limits):
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Ipeney O6Hapy>KeHwi (ITO) wyacTo [alOT OMNpeleeHHE HAWMEHBIIEro KOMUYECTBO
(KOHIIeHTpaLMHK) aHATH3UPYEMOro BEIECTBA, KOTOPOE MOXET H3MEPEHO JAHHBIM METOIOM.
Pa6Gounit Ilpemen Mamepenus (PITHM) xapaxtepusyercss HaUMEHBIIMM KOJIHYECTBOM
BelllecTBa (KOHLIEHTpaliMeii), KOTOpOe MOXET OBbITh U3MepeHO (ITOACYHTAHO) HOCTATOYHO
Haméxuo. PIIU yacto B TpH-ZecsaThb pa3 Gosbie yeM I10. K coxaneHWI0, TepMMHBI,
koropeie nonagaT Mexny PIIH u [10 4acTo Hemosb3yioTed B IMTEPATYPE ¥ THCCKYCCUSIX
B3aMMO3aMeHsAeMO. HenocTaToK CTaHAAapTHOH TEpMUHOJIOTHUM 3alagHOH aHAIUTHYECKOM
XAMHUU OTpaXEH B CYLIECTBOBAHMMU CIIEAYIOLIMX IOMOJHHTEIbHBIX TepMHUHOB: Ilpenen
Onpenenenua (oxsuBatenT PITH), Ilpemen HoctoBepHoro Wamepenms (IIJH),
VYeranorneHnbiit KommyecrseuHwit Ipenen (YKII) u Ilpenen HysctBuTembHocTH MeTona
(ITIOM). HUcnonp3oBanue TepmuHa [Ipenen YysctaurenasHocTH MeTonma MoxeT ocoGeHHO
BBOOMTL B 3abiyxaeHre. MHorma oH MCNONB3yeTCs Wi 0003HAYEHUA CIeIU(UYeCKOro
J1a6opaTOpHOTro Tpelesia OGHapYXKeHMs, B UHBIX CIIy4asX OH OTHOCHTCS K HEOOXOIMMBIM
TeXHUYEeCKUM TpeDOBaHMsIM, KaK OonydJIMKOBaHO B Metone, onobperHoM USEPA.

K. KoHTpoJibHbIe Mpeaebl H Npenynpexianmmue npeaeibt
(Control Limits and Warning Limits):

KoHTponbHble TIpefensl IpeAcTaB/LIIOT AMAMlO30H IPUEMJIEMEIX BEJIWYUH IUIST OaHHOTO
napameTrpa KK. OHM MoryT OBITH OIIpelesieHbI IIpY IIOMOWIM METOJa aHajiu3a, WU
CTaTUCTHYECKH TI0 IIOMY4eHHBIM paHHee J1JabopaTOPHBIM JaHHEIM (pe3yabTaTaM aHalIH30B).
CraTtucTHYeCKHME OlipefeieHus] MPOU3BOLATCS IIyTEM Dacy€Ta CTaTUCTUYECKOH cpelHeH
BEJIMYMHEI (CpeqHee apH(MeTHYECKOe) U CTaHIapTHOIO OTKJIOHeHH (S) CepUU pe3y ILTaToB.
3aTeM KOHTPOJIbHBIE TIpeNeibl TOACYMTHIBAIOTCS KaK CpefiHee 3Ha4eHMe C MOrPeIlHOCTbIO
wioc-MuHyc 3S. Ilpenympexpalomyie mpeneibl OObIYHO IOACYUTHIBAIOTCS KaK cpelHee
3HayeHHe rumoc-MuHyc 2S. PesynbraThl KK, KOTOpBIE IIpEBBINAIOT IIpeAyIIpeXarouive
TIpeeITbl JOJDKHBI CIVKHUTH ITOBOAOM UL KOPPEKTHPOBKH METONA aHalin3a, HallpuMep:
1) MOBTOPUTHL U3MEPEHHUE;

2) TIOBTOPHTDb PKCTPAKIIMIO U ITOBTOPUTEH U3MEDPEHUE;

3) nepexanuGpoBaTh IIPUGOP ¥ MOBTOPHO M3MEPUTH 00pas3ilyl; _
4) ucTIpaBUTh IIpUGOP, TIepeKaTUOPOBaTh €0 ¥ IIPOBECTH ITOBTOPHOE U3MepeHMe 00pa3LoB.

3.KonTpospHbie 00pa3nbl (caenbie npoosr)
(Perfomance Evaluation samples):

KouTtposnsHbie o6pasusl (KO) obpasiibl, KOTOphle OTIIPABAIOTCH B JIAOPATOPHH C TeM,
yTOOBl IIPOBEPHTb KayecTBO JabopaTOpHBIX pe3ysbTaToB. KO comepXaTr H3BECTHOE
(TIpoBepeHHOe WM CHaOXEHHOE CepTU(UKATOM) KOJWYeCTBO aHauuroB. OOBIYHO,
aBTOpPUTETHAs opraHM3alMs Kaxable 3-6 Mecsaues paccbuaeT KO mist Toro, 4To0b! MOTYy9UTh
IaHHBIE O Ka4yeCTBE BBHINOJHEHHUS aHATH30B B JJabopaTopusx. AGOHEHTCKue JabopaTopuu
He 3HAIOT,4TO HaxOoOWTcs B obpaslle, Ha3blBaeMOM €IMHUYHEBIN Cleroil TecT. Pe3ymsTaThl
Bcex JabopaTopHit cobUpaloTes U MyGIMKYIOTCA B IeYaTh. PesyasraTsl OOBIMHO OLIEeHHBAIOT
KaK "3ayreno” wim "He 3ayTeHO” LA KaXIOro THIMA MpPOBEPKH WIM aHAIKMTA. XOpOLIne
SKCIUTyaTalMoHHble Imoka3zaTend 1mo KO ofpasuaM SABIAIOTCS IIPECTIDKHBIMM - UL
aBGOHEHTCKMX J1aGopaTopuii. IToBTOpSsIIOLIMECST HU3KME TTOKA3aTeNIU BBITIOJHEHHMA aHaIH3a
mo KO MoryT rnpuBecty K notepe jJabopaTopHoro ceprudukara Ha JaHHBIN THIT aHATH3A.
Taxum o6pasom, KO moryT ObiTh 3¢heKTUBHBIM CPEACTBOM JUIsE JOJITOBPEMEHHON OLIEHKH
paGoThl JJaGopaTopUK B IIporpaMMe cepTudhHKaluy J1abopaTOpUit.



. Penepunie n100aBku
(Surrogate Compounds):

Penepusle no6asxu (PIl) BHOCATCS B OpraHMYECKKE 06pa3Libl € TeM, ITOGbI KOHTPOIMPOBaTh
3KCTPaKUHMIO U 3(DHEKTUBHOCTL aHaM3a KaXIoil Mpobsl 10 THITY BHYTPEHETrO CTaHOapTa.
P xyMUYecKH MOHOGHBI COeTMHEHMSIM, KOTOpbIE MBI IpoBepsieM. OHHU Xe XIMHYeCKH
YHUKAaJIbHBI, T.€. OTJIMYAIOTCA OT JIOGHIX COeqUHEHMHM, KOTPhle MOXHO 6bl10 6bI 0XUIATH
B peaJIbHOM cpele, MO3TOMY HX He MOXET OBITh B HCCIIEAyeMOM ITpobe.

HamnpuMep: uconp3oBaHue TaK¥X AeHTepUPOBaHHBIX COeIUHEHUIN B KauyecTBe pelepHOi
n00aBKH, Kak ¢eHON - dd B Macc-CIIEKTPOMETPUYECKOM aHAaIM3e, WIHM KCIIONb3OBaHHe
HEKaXJIOPIMOPEHIa B Ka4eCTBe periepa IpY aHaJIH3e XJIOpOpPraHHYeCcKUX MeCTHIIMIOB.

ITpuMep pacyéTa MpaBWILHOCTH OINpEAETICHUS perlepHO ToGaBKU:

HzmepeHHaa KoHIeHTpauus P
X 100% = % onpenencuue PJ]

®axTryeckast (JobaBneHHas) KoHuleHTpauus PJI (IpaBWILHOCTD OIIpeNeIeHMIA)

Mrr npunuMaeM KowurtposbHble Ilpemenbl sl npaBWIbHOCTM onpedeneHust PH kax
IVAaMo30H IpUEMJIEMbBIX BeJHMYUH, KOTOpblE MOTYT O3HadaTh, YTO METOOMKA aHaIu3a
abdexTBHA AT aHATM3UPYeMBIX Tpo0. IIOrpeliHOCTH B NMpaBWILHOCTH OIpeeileHUs
OAHHOTO peareHTa He 00s3aTeNbHO O3HAYAIOT, YTO IOJIYYEHHBIE pe3YNbTaThl aHAIH30B
HEeYIOBNACTBODHTEIEHB, HO HaM ClleyeT OLEHUTb IIpo0Yy, pe3y/bTaThl aHaIM30B
cTaHgapTHoro ofpa3iia (biaHK criaitk) ¥ MaTpUYHOM J00aBKH JJISI TOro, YTOOH! ONpeIeITh
YTO SIBJISETCS [IPHYMHOM HEYIOBIETBOPHTENBLHOIO Pe3yIbTaTa: MpobieMbl ¢ 3KCTpaKLyei
WM Melllaiolee BIMAHMEe MaTpuhbl npoObl. Tak kak Pl Toimbko xuMudecku MomoGHBI
QHAIM3UDYEMbIM COCOUHEHUSIM, TO IIPAaBMJIbHOCTh MX OIpeNeileHMd He HOJDKHA
HICTIONIb30BAThCH IJIs1 KOPPEKTHPOBKHU Pe3ynbTaTa aHally3a poGhl. Pe3ymbTaThl onpeaeie Hus
(%) P mpeACTaBISTIOTCS BMECTE C pe3yIbTaTaMM aHAJTU3UpYeMEIX Ipo6. BeiBombl o
NpaBWILHOCTH onpefeneHus PJI, craHmaprHoro obpastia (biank Cmaiik), ofpasma ¢
MaTpuygHoii fo6aBKoit (Matpukc Criaiik) nepeuscamoTes B GopMe KpaTKOro KOMMEHTAPHA.

K: Kpatknii KommenTapui
(Qualifier):

KpaTkuit kxoMMeHTapuif - 3TO KpaTKoe IOCJeI0BaTENbHOE U3JI0KeHNe $aKTOB, KOTOPLIE
ONHUCBIBAIOT YTO MO0 HeoOBIYHOE, MMEBIIEE MECTO BO BpeMs ITOATOTOBKM WIHM aHaIu3a
obpaziua. JIydie, ecy 3TOT KOMMeHTapyH HallMCcaH Ha TOM Xe CTpaHUIIe, YTO U pe3yIbTaTh
aHaym3a obpasia. bosee mogpobHBI WK ASTaAMBHBIN KOMMEHTAPHI MOXET ObITh 0ohopMIIeH
B BUIe IIPHIIOXKEHHS K OTUYETY.

JI.Cmemannsie THnibl 00pasuos KK, cnenndnyeckse 11 onpeneéHHbIX METOXOB AHATH3A.
(Assorted method Specific QC Samples):

HMmeroTcs gomonHuTebHbIe THITH TpoBepoK KK, KOTopEIe ABNAIOTCS crierduIecKMMH 110
OTHOILIEHUIO K MHAMBUAYTLHBIM MeTofaM. OHHU CO3[aHbl ISl TOTO, YTOOLI KOHTPOIHPOBATh

G



YHHKMIBHBIE CHTYaUHH OaHHBIX

7

MeTomoB. BoT HeKoTopsle npuMephbl TakuX TUnos KK

Meron / Anamut

O6pasust KK

MeTtamnsl

XJlopopraHuyecKue
EeCTUIIUIE!

Pamwonormueckue
onpelesieHus (TEeCThI)

Metaye! 1
pagHoJIOTHYeCKHE
U3MEpEeHHUS

CraHaapTsl IPOBEPKM CIIEKTPAJIbLHOM MHTepdepeHIINH.

Crannapthl nponykToB nectpykimu JJIT JE.

Tpeticel (0OBIYHO HM30TOMNH, KoOaBIsAeMble IS
Ha0MoJeHUs1 1 KOPPEKTHPOBKU 3P PeKTUBHOCTH
TIOATOTOBKM M aHaJIM32a Ipob, KaK HaIlpuMep,
nobasneHue Sr-85 B rpobul co Sr-90.)

KoHTtpompHbie 06pa3un! (Iono6HbIE CTaHIaPTHLIM
obpasitaM) - (brmank Craiix). OmHaKO 3TO yaule BCero
cepTUdUIIpoBaHHbIe 00pa3libl, IIPEIOCTaBIgeMble
BHEILHUM NOCTaBIIUKOM, a He TIPUTOTOBJICHHEIE B
J1abopaTopuHio
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CHCTEMA CEPTHMMHALMM YxpCHIFO

Tpedoraiiun X wCHUTATeASHLM
2n60OpATOPHAM H MOPRAOK MX
BHNDC/ITALKY

HefAcrourenen ¢ 1993-07-0}

I, OBJACTH NPYMIHEHKA

I.I. Hacromumit pyxoBOAMUHI OPMATHEHMA AOKYMeHT yctanap-
nuraer odinse TpeGOBAHAA K KCALITATENsHLO4 NQCOPATOPHAM, AKKpE-
nwtyemst s Cucreme ceprudsraunn Yepamin /Cucrene YxpCillFo
uan Cucrene/, n;insuna It NOPANOK npoeeAeling WX BKKPEAUTOLMM.

1.2, Pyxopopmuidi poryuent a~unerca ofazatensmat aia
HenuTaTessHyx AaopaTopiil M OPrAUOB, NPOBOAMGHX WX AKKPOAH-
TalHn,

1.3. Pyrosonsmuil ROkyuevr pri3pagdoran ¢ yueroum ToeGopeHMIl
pynososers MO0/4OK u Epponeficu= crangapros s ofxacty cep- :

Tihukamun,. . ' _ﬂ..
' (345:¢V- ou T SO0 ¢ ed 4 A 7
| 2, TEFRUAMN
2,1. Henomsoyesue » Mactomm- ROKYMEHTE TepMHIN M WX

onpeneneuun coormercreynr Pyxoscncrsy WOO/MIH 2, craunapry
D 8102 w HHJ 50~ * "Cuereva ceprwhixayss YxpCHIPO,

3, OBUME DOICHEIA .
3.1. Awxpepicrauns menwraTenrsofl xadoparopus » Cucteus
ABANSTCA OP(HAREHIM TPUIHEHHON TOXHWYOCKON KOMIETSHTHOCT!
M HEARAHCHICTN INCOPATOPHN OT [19DASOTUNXOS, KOITOTOBHTENEH |
/nocramrzon/ » moTpedureaet /moxynarexeR/ nponywuuk /nponec-
cop, yeayr/ MAW TOABXG €8 TeXHM'1CKON KOLTIETEHTHOCTM B npose-

[ -
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RGHUH RCIIbranmi xouxperuon NPOAYKIIMHM MM XOHKDPETHNX PUNOR Lt ’ : '
MCNMTANHA B . COOTEETCTRHH C TPEOOBAMMAME CTAHALDTOB WM, MIBIX TOM, 4TO OHA MPHIHEeTCR 0F"eRTHDION # HesasiCHMON of paapa-~
HOPMATHDHHX ROKYMEHTOB. o ez facw o SOTUNKOD, narotodurenefl w notpeburenel no mcew sonpotan
Axxpenuropana moxer 6wTb Jwdar ncloparopwa, H3“anirman - OnCHKY MokadaTeaeR, MoATBepIAAEMIX NPH CeP"'"@"HM"" Kokper -
XenaMue NpPOfiTH exxpeauTellim, HE3aBHCHMO OT ee OTpachenolt l),glﬂ"/”_ (, £~ HOR nponyxusiM, i
NPIHBJUIERHOCTH ¥ fopu coBeTDeHHoCTH. /4»“3 "_“(_ ' 4.2, Texnmeckan xomnereHTHOC T /-'_::c.,(;q-‘c-'(/) Ctnn, (-]{‘_NW
3.2, Menuranmn par nenedt ceprilukanuu ApoBOfATCA Henw- Lé <% 4.2.1. Opranuanunn u ynpamsenve . /0
TATEALHLMY N200pATOPUAMH, AKRKPEAMTOBEHIILMY HA TeXHIMecKyp . 4.2.1.1. Henwrarensuan nagopnTopHA flonmia ofecneyunars g
KOMNETEHTHOCTS M HesarucHMocTL B ClicTewa, TEXIIMECKYD KOMeTeNTHOCTS RpH NfIBEfleHiH HCMHITEHHA B Npua-
’ ﬂonycnaercn NPOBOAMTS MCNLITAHMN ANIA nenelt ccp-rur}:m(mum Haitiolt 0618CTA BKKPeRNTOLHH, )
D MCNHITATEAbHLX J200DPATODPHAX, AKKPEAHTONANHLIX TOJALKO HA - : » 4.2.1.2. Vemrrarearitan 720600RTOPHR FOAMIA HMETS, DYXODOJM-
TeXHWIECKYD KOMIETEHTHOCTH, MOJ KOHTPOJEM npeacTaBsrenci . TR, HECVHEro OTRETCTRENHOCTL 33 MIPATENLHOCTL Raboparophi i \ /"//J/3ﬁ~’
oprata no ceprudukaunn nponymiun, Orsercreennacts 3a o6”ex~ | reayaktaty ee padorH. Haanavenus i ocooGoxnerue pyxoponnrens /G o b
THBHOCTD TQUMIX WiciinTanind 1/CCLT OpPrail Ko cerTidbsuuodiy uan “"”f""‘"T“"” HOR HA TeXHHUECKYO KONETEHTHOCTb | HEDRBHCIFIOCTH 5
OPraHuIAAN, BUTOAMMDMAR ero gyrKiumg, nopyuunmne HenTAT e AbION EACODATODUN MONHHL NPOUIPORUTSCA 110 cornacoraiio ¢ Haynoia~ F e ,.J
AaGopaTopun ux npopeseHie. - : /L(u. ASIEM f’,p":‘-f""""" copTHiiKaLiy, e e T AN e
3.3. Ocuomioll dyuxunen HCNNTAT ebitof .nndopa'ropms nmme‘r-) L e (, A‘,., AT 4..—..1...1. .-..cnfa AXUICAUTYEMEA U MLITATENABHAR NAGODATOPNA cama S ppive of
CA NpoBegeHHe uenwrol.. B aanpenneuuo'! ofaacry BICKPESUT oM, _ o He Jrannerea 0PMAAecKi IMIoM, 8 “NORAT B COCTAB ODCHHA 110 "‘b -S!‘c(’
3.4. TpeoBuHHA BHXDAAUTAIINM, YCTAHORICHHME HACTOMMIM R tes - cepTifuKeLIY 1AM APYTON OPraHm3aI, ABAAYUNXCA PPHTIMECKEMI i
JOHYMEHTOM,MOLYT OHTH SIOMOAMEHH NDPY OKKPCHUTALMN KOHKPETHHX s _f,f_‘ JunnMit, TO OHA ROMHHA GHTL CTPYKT'PHEM NOApa3jlefeHiued ITux %
J MCINTATCALHNX AafopaTopuil Jpyrindyt TPESODAMIAMI, MCXOAM I (et L\ opratumauii.
cieuphury peare.iniocTi 3THX AndopnTopul, teots 'f’tuve‘ + “:) 4.2.1.4. Haxaud "0"1‘:’»‘“'““ aadr "MOPMH RoAxeH finTb KoMno- ((’ L'[/Z
3.5, chu-ra're.nuum'nadopa'mp:m JOMMUA OCYMECTIIATH CTON TEHTHMM B anknemeuuoﬂ CPepe NMEeATr NbHOCTH, 3HATH CBOM npapa J
REATRALBNOCTDL B coorbereTniy ¢ "Honoxeniten o6 MerwTaTensHol el e .(/ (“ 06A3alHOCTH, L Eleen
nadoparopui”, paapaGoTaHHLI! HA OCHODE HACTORICro AORyMeHTa “a & 4.2.1.5. Oprammaunonuan cTpyr vypa ROMAIS HCKINYATbL BOANOX- _
¥ yroepraenna Hougonanhiies opranon no ceprubinanint, ] ?ﬂ_ . Hocrh oxaammn}ua COTPYJHIKOB RalepaTopus pasnciina, cnocoduoro #7 és
3.6. Henurarenvian naGoPATOPHA RONAHA PACMONALATE KOMMI-- MODJUATL HO UX PWEOAM WIH PEIYALTHTH PACOTH HO HCNWTAHMAM A p‘ 3Ty,
NEKTOM DPUAMUECKHX, OPraHMIAUIMOHHO-METOM .2CKUX, HOPUAT NI . ' nponyatii. v -<edt
W MPYFHX AOKYMCHTOD, HeQSXORUMIX MR OCYECTRAEHMA CDONX ' 4.2.1.6, B Aadopatopuu fonmia Ourh cHcTena npoBeepxu P {‘Jee
tyriund. llepedens foxywenToB npunenet p npaoxenun A, ' KOMMETENTI\HM JUUAMM XONIA W PE3YrATATOD HCTMTEHWA, B Talk
4, OBJME TPERORAMI It MCTINTATERBHER( Keoalpweup nepeaitarn naGopatopus, Ao G 5
© SRR ek e OBaARIOCTH 4.2.2, Tlepconax aadoparopin L Sy
’_P 4.2.2.1. Nepconan axxpagirronossiof uaGopa-ropuu JIONREH WeoTh fq‘
4.1, Hesanncmyu HCONTATEARHAR AafOPATOPHA’ ROATIN- MMETD che o MpbecCHONATKHYD MOArOTaBKY, KBOAN FMKALID W-OMUT D MPODEREHWH o <
DPHAIMECKUT CTATYC, OPrSHNINLAOIRIYN CTPYKTYDY. ARMIT{NCTPN- c,? " rtw‘”\/{ MeTNTAUUY B MpRANANIION 00nacTH axkoemuraud. Kawmall enewannct s . ;7[
THBHYW HOauiHEeNnocTs, $UHAHCORIE NOROREIHEe ¥ CHCTEMY ONNATH ( _( fonTen meTs RomXHOCTIYN HHCTpYXUY™, yoTanapat . D .
. TPyRa corpynumkon, ofecneunsavgie HeoOXOJUMYD YBEPeHIOCT B i f s QfAIQNHOCTH, NPABA W OTRETCTBRHHOCTh, TpedoBaiin K ofpanonaiim, -
‘ ’ C - TEXHITIECHIM 3HOMMEM W onpry padoty, . e L Ck.,. [)
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4.2,2.2. CoTpymHuKH, HEIOCPEACTNCHNO YHACTDBYOUE B NPOPY=
AeHUH McnuwraHufl, pomxiy OuWTh ATTECTORANH HA MPARO NPORERAHHA
KOUKPETHLX MCONTAHM] B COOTBETCTEHH C YCTAHOBNEHHEM NOPAKXOM
ATTECTEIHH. '

4.2,2.3, llaGopotopun ponwia PAcNofaraTh HORYMEHTaN:HO
NoAT BepXACHHLMN ChEeReHHIMH H JNOYMEHTAMH IO BONpocaw NAapH-
meltnA xeanwdHranuy nepcoiana,

.4.2,3. TNomemenns y1 oxpyxarmas cpens

4.2.3.1. Oxpymaxjon cpena, B yCAOBMAX KOTOPOR npopopRTed
NCMMTAHUA, AOATIA O6ECheuuBaTh HEOOXOM:MYN TOUHOCTH HIHEpe-
HH NpH HMCIUTAHHAX. .

4,2.3.2, Nomenenua nAs NpoBANCHUA HCHHTANKR AOMTHH COOT-~
BeTcThoBaT N0 nrouatcn:‘.':'semwn nnoagd, COCTOMIND W odecne-

yHBAeMiM B HMX YC~OBHAM /Tespeparypa, BAARHOCTh, YHUTOTA
PO3AYXB, DCBENEHHOCTL, ADYKO— XM BUCPOMIOARUAN, dAMMTQ OT HIRY-
sxETpAUECKOro K ApYryx §iRiuecxux noted,

yeHHil MOTHHTHOIO,
napaMeTpH BCEX NHTAWMUX cerTelt/ TpeGODAHUMY NPIMEHALMHEX METO~
RWK MCObTaituit, CONUTAPHLM HODMAM W npopiunad, rpedopantinu Ged-
onacHocT® THyAA H oxpanu okpyxnvaoll cpepu,

4,2,3.3, Roeryn k MecTy npomeAcHua Mermutotivil, 8 roarxe
YCNOBMA ONYCKA B MOMEUCHHA AMNL, Me OTUOCMIMXCA K nepcoHany
paHvoRl naGopaTopuif, AONXHH KOHNTPOAWROPATBCA. ' '

4,2.4, Hcmrrarensnoe ofopynronnuue # €pepcTna uiMepedid

4.2.4.1, Memmareasiian andopotopin gossia ueth 0GORYRN- \

BaHKEe, HeolxonuMoe JUIR NDOBEfICHNA wennTaygl MocpencTRa Make-
peHifl BCBX NapoMerpos, ONPeALneHNNX 06aCThR BKKPARHT KU,
VienuraTensioe OBopyAODAHME W CPRACTRA M3MepeltMi Roamm oTeA~

yarh TPeGORWIMAY HOPMATHINLX AOKYMCHTOR HA METOAH MCTHMTNINA, .

Ha COOTBETCTEBHE KOTOPLM BKKpeasMTyerch sadoparopua. flpw ncofde
XOMMOCTH AGAMIA THTb MPEAYCHOTPEHN, TNOATBEPYIBCHAR ANNyMHeH -~
TANLNO, DBOIMOXHOCTE WCHOABIODNING ETTESTANNKIOrO HOOUTATEAL-
HOPO 0GODYROBAHUA M MOBRPEHNNX CPCACTB maucpetnR Apyrix
OPramIaLi HR OCHOBE SANINMOIMUX JOMOTOROR, .
4.2.4.2. Dee odopynoraitte It COCACTRA MIMEDEHM! ROR™IY €0~
RERATHCA B YCAOBHAX, OCECHEUMNIIQHX HX COXPAHHOCTL M DNRITY
0T nospexacHufl M npexgcepeMeHnoro iLn0ca, Jing oGopyaceanna, -

45 -
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Tpedynyero NepHOriVEcKOro TexHAYecHorn 00CAYmIBAHUA, 10MXGH
Outh padpadoTaNy M yrToepmneHH HHCTDYKIGH M rpadetiat no TexHy~
ueckovy ofcmywiBamin, a Taxze rpadikm noacpox, -

4.2.4.3, Heuenpasnoe ucnirates Hos odopyrosamiia M cpencrea
HAKEDEUNA ROTCIN CIIMATHCA € DKCAAYATAIMH ¥ MODKHPOBATLCA COOT-
RATCTRYMIMM 00pa3oM, YKAIHMBANIHMM WY MX HENDHTOIHOCTH AAA BLIIOA<
Hemr cpoux gk,

4.2.4.4. Haxnona emuuina (onLrra renbHOTO odopynosata M cpancra
Hamaperil posmie OWTh daperucTpuporsma, Permcrtparprommi ROKYyHenr

/micr, xapra n pp./ wa kemmyo OiHIIY fOMMeEd BKMDUATH chenyvrjia
¢ snamnas )

- UNVMEHORMIIE H BIJL; :
= npennpuaTHe-itarorosutens /uma/, tun /uapka/, sapomckod u
HHBEHTAPHEA HOMEDa} )

< PATY MAroTOBNeINIA, RATY NOAYVEIMA W BRONA B IKCOAYATAIPIN

~ coCToMMe Npd nokynke /HOBLA, Guernij 3 ynorpedfetss, nocne
pevonra 8 v.0./;

- uecro pacnonoxesnn /npt HeoOrommocri/;

= JMHHNE O HEHCNTABHOCTAX, PEMOHTAX W TEXO6CHYXtBaINM;
= PRMIMNe O flonepkax. .

4.2.4.5. Bee nenurarelsHos odcpynimamve cponcraa samepen
ROAwitH GUTB ATTECTODAINM W Nosepent. [lODANOK ATTECTAWM H MoRCOMH B
HENBTATARMION AAB0pATOPUY pOTMeH Oveb ZoxyuentTalsio ofaprney. llopa-

ABHHIN DEfACTBYDIMIM HODMATHRIIDE A0 AyMeHTAMN , C [('
~ v

g
C [2r> H\(-T/

c_fl;e: ‘,\L(/’

ﬁ .
%.2.5.1; Axxpepiroramnian nemarnrensuaa. mdopatopua posmia 7

P4

'7 .

° X We 77,
ROKYMENTH, yCTAHAAMIPONTHA T IAYECIse TPeSI2UNMA K Meau-~ " ‘”(;
TUEIEMON NPONYMIGI H 4ATOMM €2 KEMH AN} = CTAKRAPTY i Tex‘iiecsua
YGnomiA, B TOM WHCAe MEMRYHAZOmIHe cranpaptd /opaoma, Texifmecxne
peronemap K 1.n./; '

= ROKYMRUTH, YCTANARMIBINTHEC NP TRAMMN R HETOM rmponpeneainig
HCOUTAILIN BAKPEIASHHG NROYKUMH B MHHoY AKXPEeDITD2RHHOA rad)-
pavopitn, Hecranmgtimosamiie seromry ueawTaLnl gosatd dure arrte

‘5}9 o e L
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~ ROKYMEHTH, Kacnxqiecd odecricuelun nojnepxanna b inare~ - '
®AGEM COCTORHWA HCAHTATEALHOIO OGOPYNIONANHA M CPLACTB Hane- LA«"-*"" J Cnyiae B PYKOBOMCTRE f10 KANECTSY JonxHa OuTh fOMELEHA cowaxa
penui: rpoduky NOBEDKM NUMMEHAPMHX CPeRCTB MIMepeuzll # aTTec- "OLFL HR OTH pokymentw. Benenne pyxoros rea no rauecrsy soanaraer-
TAUUH HCNHTATEALUOrO OGO[YNODAHMA, IACHOPTA HA HUX, METOMMUKN tf)" Jé)_ /CA 1A OTRCTCTREHHOTO COTPYSHMKA B GOPATOPHH. ‘
OTTECTAUHH WCINTATEALHOTrC O0OPYAODDMHA U METORMUKH TOnAPIH 1‘,(,_., - Pywoposieree no kaueeTpy foamin padpadaTwpaThca € yuemom 1/4
HECTAHADPTINOBAHHEX CPEACTR H3Mepeull, DKCIAYaTAIHOUHYD AOKYy~- ' {’2-5“{1) “pexomernanul Pyrosoncrea HOOAMIK 29, ,L/.éc“”(l.;”
MENTaLlla HA NDUMEHAEMHE CDERCTRA HIMepeHul ;- ‘H’ ’ 1.2.6.4. Pykononcreo naGopatorun ponxio NepUoRINCCKI Z- -

~ ROKYMENTN, ONpeAermmue CHCTEMY XPOHCHUA WIAORMALKA Y

M.}‘\—”" NPOBONITS PHYTPCHHHE RPODEPKU CHCY MW OGECleueHHA KauyecTen C (.
' - peayabTaTop HenuTaMuil /npoTokoaop, padoustx mypuanon, O0Tyeron [‘; v R

g€ ' Vi) uRabn oGecneyenua oddextinnocTy fa Pynuunouuposana, Tanne /.5
B T1.0./, - " v l_/J """7 NPIOREpKY RORFHM PErUcTpipoBaTsCA ¢ Nompofrold sanuckw woppex- (Lo < boee
4.2,5.2, B aabopatopuit moamitn 6uTE YCTAHOBACHH W NOKY- d ] THnyMURro nefteTEum. . . o (“u)d Fess A
HeNTRILHO obOpMAeHN NpONeyPH, OfECHEUHBANINE BXTYANNHOCTY ' 4.2.7, Yenwtupneave wapenus n npoaykatia P g e 4 L=
i W AU fte 1ta patounx MecTax MHCTPYKUN, HOMATHBINX ROKYyMe - . 4.2.7.1. Odoatinusnise 0GFaINON Mged] i NpoAyKMA, npen- PR s
] TOB, PYNODORLID i APYLHX ACKFMEHTOR, CBASWME® € ofnInoue. | HAINAVenMEX A HCnuTanul, ADRANM NCYNECTRAATL .n myTeu fnky- e 1
L HHEN KadqecTpa HCONTAHMW, OXPAHN TRYAA U BEACHIA NOKYMOIITAIUH,. . MCHTONBHOLD OJOPUASHIA WH MAPKIPN RKI. Y S {_
4.2.5.3. Bee pacuern W nepcanua PeayabLTATOB MormATenmid 4.2.7,2. 06pasuy MIfenMA M NI nyKUMM AOANHN GHTD montehn~ =1 K 2
BOMMIN MOAREPFATLCA COOTBETCTRYMWER mponcpye., ' UHPOBAHHEMY HA COOTRATCTDBUE TeXHWISCKON NOKYMENTALMH H JONTIN e
t 4.2.5.4. Ecau peaynsraty MCONTOUMA NOAYGEHM € MOMOD(EM CORPOBOMATHEA COOTHETCTDYOMUM NEC TOKONOM OTOOPA, ROANHCAINHIN
g‘g cHCTEMH JNeRTPOINOA O6padoTHY MANHEX, TO HANEMIOCTh CHCTEMI. . YRONHOMOUEHHEM NULOM OPratia KO CerrudHKALIMH KOLXPETHON NPOMYKIpH.
;;e ROANHDL MCHAOYATE BOIMORHOCTSL HX Meknxenmd. Cucrema moamin 4.2.7,3, Nou naniriny Tpedopasi K 0cO6LM ycnovusmM xpaxe-
= P4€Th BOIMOAHOCTD OGHADYXMBATH MEUCTPABHOCTH BRMUCANTenLliON HHR 00pAILOB ROTXEH CUTH YCTAHORAM NOPAKOK W APOUSL DU KONT=-
F‘i TeXHMKH BO DPEMA BHNOAHEHUA BLMIICHEHIN! QAR NDHHATHA COOTPeT- . PORA ycROSUMl XxpaHeuws, KOTOPHE AOJ THM JOXYMEHTUDODATLCA B ycTa-
N CTBYIUHX Mep, . / ‘ HOBRENHOM ROPAKe,
2 4.2.6, Cucremn ofecneuequn knvjecrpa ——— " 5‘:}/ (M"j 4.2.7.4. B fa6oparopiu gommmi GuTL ycTenaBnenn npasina,
2 4.2.6.1, Hemrarensuan nnopeTOpUA NORXHA IRMeTh CHCTey (;)Luw{/u{; ONpefennOnie. NOPANIOKR NPHEMKY, Xpall ~iiu,’ BO3 BDAMEHHA IAABUT N
o) oGecneveHiA. KAYECTBA, COOTBETCTBYMUYD €8 AeATesbHocTH M 06 eny /j(;{g.rw-n O0pAINGB MCMNTHRAEWMNX Waflens] W NP YHUUH.
. ;U BUNOMNAEMUX PaboT. - 4.2.8. Perucrpanus pesyapraron mernuranusf u xponenun

4,2.6,2, Imo uny arua,orpeqonviie aa obeenauente KARYCCT PR . FORYnEHTYOD .
pador, momwum HA3MAUATBLCA PYXOEROAHTENEM EaGOPATOpIY, 4.2.8.1. Heourarensian nadopaT pua pomeHa Muers CHCT eMy
PETHCTPNIIN ANHILX 00 ACHNTAHHAX, +Cecneydpsonya s :

4.2.6.3. JoxyseqToiun Ha DREVMLUTH CHCTEMH OJeCMouelHA Karf- ]

cTra ponmia Guth BraoueHa B "PyrnBojcTno no KAuecTRY Menwrate-~ ~ pernerpasm Pe3_AbTOTOB NeDr HAYANbULX HIuepel] u X

atioll radopaTopan™, KOTOPL™M JIOAXIM NOSLIOBATBLCA COTPYMIHKN ' DPOCAERURRPIMCT S} ' - !

nadoparopiy, PyNoBOACTDO RO XAUSCTRY JOARHO CONEPMATH KoMMnexd- ' = PerHCTPALITe PACYETOD W APYCLH'T JAlHHX}

) Hoe onmcaiive RRCOPATOPHY M OPralIdANIMM paBoT MO MCTMTARMANM. ~ YKAJIAHES XU, MOAYNMBANHX 0OpP~7el], TOTOBURIUX €r0 K HCNH-
' Ecay xaxna-an6o wibopumins HeNOCPEACTBEHHO HE BKANNENR B Pyko- TaHIM M NPOPOAHEINX HCMUTANKA M MI**epeHund;

BOACTPO MO KAYECTBY, & OTPAXeCHA B AP)CHX ROKYMeHTaX, TO B 3TOM = Xpadieitue foxywevTaudM Ha METCONH MCTUTANIA, OTHETOB O Hpo-
' _ : : PEPHAX K TeXH(HUECHOM ofCRymyubBanHK COCPYROBAHHA, 8 TAKXE AOKY-

" MEHTOB, COfleprxaqux daperucrpiposanyn midopuatiim o0 HenuTAlMAX
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" /B TOM uuCxe NpOTOXORW W OTUETH 00 ACITOHWAX/C YKDIAHMEN
CPOXOB HX Xpoitenun. .
" 4.2,8,2. Cpor xpaveMMa fOKYMEHTOR C DPCIYALTATAMN HCNUTMNG
Ha 6e30nAacHOCTb He OrPAHKIHDAERTCA.
4.2.8.3, 06"en n copepranue anperucTpuposantoll mdopstming
00 semyTanMAx, MPeAHA3HAUeHOA AAR XPoMeliiA, noamin ofecncuy-
BATL POIMOXHOCTh CONOCTABAEHWWI PCIYALTATOR MCONTAMKA NPH non-
TOPIOM WX NPOBENENNN. : :
4,2,8,4. Ycnopus xparenna mcell poxyuenrauun pomwiy ofacne-
GHBATHL €8 COXPAHHOCTL B TEUeHWe YCTAHOBAEHHOTO CPOKa W, NpH
HeOOXOAIMOCTH, XOHPUAEHUHAILHOCTD,
4.2.6.5. Jomoia Gurs ofecneuena mpUINIECKAS NPAROMEPHOCTD
NOXYMEHTANLHOTO OfMICHUA HA BCEX CTBAMAX PErHCTPOUMM R FHnauH
PesyALTATOB MeubTennd / HCKANMEMHe HCHPABAeNt, HIiTpHrannn
nopnHcel, neuatH, AaTH W Ap./.
-4.2,9. lipasa % odaaanHOCTH .
4,2,9.1, AKXpeIHTODAHHAA MCMHTATEAbHAR NadopaTopuA juteer
npano: X . )
~ YKAIUBATL B PEKAQMILX MATEPHANAX, B POAMUHHX RORYMEHTAX
/b ¥0M yucxe comepxamMX PeIYALTATR Menrtuul/, UTO OHA axkpe~
puronara B Cucreme; - P ‘
- COEMECTHO € OPPRAOM NO ceprWhiKanui ONPeAGRATH KOHKDCT-
Hue CPORH npopenchya HCrLTAMM cepTHhimapycnoll npoayesig
.= ycTaHaBaupath dopMy NpoTOKONN MenMTOMN ]
-~ 2BKAMATD ¢ APYPHMU RAGOPATOPHAMH CYGROAPAMHHA NOTORSDY
HA NPOueENHe ROHKpeTHHX MeruTanuRl /p o6racti axkpeanraums/
NP YCROBKHY, YTO OTH RaGopaTtopdH axkpojurronau B Cucrere iwa
npopanetiHe ITHX Xe UCnuTauHi,

Npweqanua, 1. 06%em pador no cyGnonpanme poaten COCTARTATH WA
: donece 25% or ofmero oG ewn padaT DO KCMUTDUHMI,
BUMNONiLs|eMNX BXKPEANTORNINOR afopaTopiell~3naKas -
YHKOM }a asnacrH aulcpnnu'.'mxmt?.
© 2, llpw axxpenuraunm HEMTRTEALHOf AaGOPNTOrUY MOrYT
OuTt ycranosmenu JinHTu Ha 06" erp FHRNAHASIAIX €N
a6oT no cySnonpnay /n ofaactu awkpepureua/,

3. B gomyvenrax, copeprnmux L[esyABTATH MCMITRHMA,
pomaiy 6uTh GeTKO MYICReHH pedyAbTATH, KOTOpUS
foayuen cy6noapRiRKOM,

4, JnGopaTopun-aAKDIUMK 1HECET DOAHYD MpHMItIeckyn
OTBETCTBCHHOCTH 3A BCE@ pnfloTh, PLNOAEiHHLE GO
cy0noaApray b OGABCTR AKKPEANTAIINH.

TV TAlea WA s

i

e ap e L imes s sAreet
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4,2.9.2. AwxpenutossHnna nagopaTipHA B COOTHETCTBHH CocTa-

" . tycon sxxpemuTsuws o6azaHal ‘

©% L. = popACPRHERTS COOTRETCTAHE TPelnBaHWAN AKXDEAWTAUNH,
| JCTRUORTENINM MACTOAMMM ROKYMEHTOM;

-~ oflecnicuNnaTh JOCTONOPIHOCTD, 06 exTHmIOCTh X Tpelyemyn
TOYNOCTh PEIYNBTATOR HCNHTBNKA; ’
~ OpINIMATL Ha HCIHTANHMA IR uen~ ceprupurayy TOAbKO
06paattd, WIeNTWHMIMPOBAHIHE HA COOTr~TCTBUE TeXHIMECKOR NOKY-
MEHTALMY HA HIMX:
~ 30ARAATHL Of AKXPEAUTAUMM TOABEY NO TeM HCUTAHUAM, KOTO-
e BXOANT B OGAACTL AKKPRAMTALIUN;
~ mecTH yueT Bcex npea"ApnfeMsx nperexsnit no pesynsratam
. Henutaing §
~ mibopMHPOBATE CPTBHN, NOPy4HLMte AaCOFATOPHHM npoBeaeie
HCTTHTAHUR MPOAYKUHI,O PenynbTaTax HeTHTaHWd ] o
- ME HCRONLIODATS NPARA AKKPENUTIRAHNON nadopaTopuy no ucre-
ueHHH CPOHA AEACTBIA ATTECTATA AHKDP/YUTANMH] )
~ CHOCBPCMEHHO OMJIAUMNATL PACXOr<, CRAJAHNME C NpaDefeiue
MHCMEKIMONNOrO RORTPONA, '
4.2.9.3. Arkpemirropaiian XAGOPAT YPUA MO oTHomeitioo K Hoygo-
HaxbHOMY oprady no cepriduxenuy odn~~Hal
- ofecneyNTs AOCTYN B COOTBETCTTyOMME MOMeniedia Juia NEOSCERM
COOTBETCTEHA NaGOPATOPHY TREGOBANINT! ARKDEAWTAUNH w/nanf pabmn-.
neuwA o RPoBAJlenHed PAGOT N0 HCIMMTF'IHAM, NDERCCTABAATL BAIMON-
HOCTH CIHBROMAEHWK € PEIYABTATAMA P/'YTPHAACODSTORILX NPOREpPOX
. cHeresny ofecnevenisa Kauectpa RCNNTaI W WIN NPOBEpPOR A NAUCCTRO
, NPORPeRPUNA HCMLTAIHA § .
~ YUACTBOBATH B Npomaenitt pador mo sapydemiony w/wau/ vev-
AYMAPOIIONY MPMIUANIN AKKDEAWTOBSHIN X abopatophl m/uan/ Cicrenm
D ItenoM;
~ NpOBOAHTH HOTMMTANNA ANA NPOBeP YW TEXHWJECKOR xouneTent-
HOCTH NPH MICTEX{HOUHON uémwae;" '

. " - npemncTARNATL, NPM HEOOXORWMTM, DO COTXACORAHRM C NavAd-
unkoM O0PAINN NCMMTHRAAMOI NpPOAYKUI® NAA NPOBOREHita KX CXIFIN-
TERNIMX HCMUTANKE B RPYrX XadopaTo)umx™; '

. ~ NPHIKMATH YYRCTHE, OPH HEOOXOTIMOCTH, B CAHUHTENLHID. |

- memvranum™ IR :

% UTaTa Npoii BOMUITCA 110 AOTOBOPENHCCTH
CTOPOH - B 51
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- coraecosucats ¢ Hauuouaauise: opranom no ceprishikati
H3MEHEHWA B cTATyCe, A TAXe YBANOMINTL ero o6 HIMeHCeHHAX B
CTPyiTYpe, TeXxHIM2CKOA OCHANSHHOCTH, B CTANASDPTAX M Mimx

HOPMATHEHEX HONYMANTAX, KOTOLHE MOTYT NODA#ATL Ha IOP'\CL'IHOC"‘b, .

06"eXTHEHOCTD ¥ AOCTOBSPHOCTL DOAYARTATOR UCTMTAMMI AN Ha
OCAICTh AZATEALHOCTH F2GGPATOP, APMINHANHOR npw anxpoanTay;

= NPEROCTIMINTD OTUCTH € CTned AeATLiISHOCTH. '
4.2.9.4. AxxpenToraumed n25CpATOPHA NO OTHOEEHNY K danRUTENN
o6a3ana; ‘

- np .ocr*c:m'r'a IAA2ATRNN ROIMOKIOCTE Hadmnvu"n 22 npopo-
DLMY NG HEPO HCNLTaH RS

= co€apaath ycraqomreHdue, 1/unx/ corsaco sanmue crou
NDOBEMAHUY HCMNTAHMNA ; ) .

“YDEROMIAATL IAADUTENA O HRMCPRLIAX MODYUUTL RPOLANOINA
wacT HenuTanii ADYeoll akxpeauroraiHoll nadopatopiy u nunnniry
HX TONBKO C ero coraacun; .

- 0feCneunnaTs KOHPAEHINATSHOCTD HUTFODMALMH O PE3YANTATAN
HCRETAHMA NROAYHLINH, . ' .

4.2.10. Uenwrateasnas nagopaTopua 0873NNA PRTHETLUPO NaTh

W XPAHUTH MHMEODMALIMO O KOMIGTEHTHGCTY JPYrux nagopatopnl, nponge

AUREUX INAR Hee padoT MO CyGnopAAy, o Takxe pecty perscrpomm
BCeX 3THX pafior. .

4.2.11. Pykorogsurens aixpenitopaoll ucmrra'renhnoﬁ natapa-
TOPHA YTBEDARALT NPOTOKONY UCHKTAHW] Y HECET 0TEETCTDEHHOCTL 34
HeoG"eKTHRHOCTL W HENOCTOBEPHOCTS peayaprarton wemsrannf, fipu
npoap,nelmu NenNTAHWT JUIR uenell cepriburanuy aagopatapual,
AKKDEAHTOEUHON TOABKO Ha TeXHWIEckyn KOMRETEeHTHOCTh, NPOTONONM
HCNUTAHW! yTBepXuaxTCA TAKXE NpeAcTaBiTeReM OpramMa mno cepr1~b'1-
Kauuy, NOPYGHERIN NaGoPaTOpiY 3TH MCINTAHUA. ‘ . ‘

}’Tnemna.nuu nopnuce ponxia .Curh 3apepeHa nedarp,

5. ToPRIDK Ammf{mmw NCTHTATEILI /'.'

J 5.1, Akxpc,nm-auml npe,uycmupuaaer c.ne,nynque a‘ra.mi.
~ dasnjeHHe HA aukpn,qmumm' v ;

= JKCNSETHIA TIORHLIX - p,oxyumroa : .

- npusepxa ucnmn'remuo'\ naﬁopa-ropnu /uempa/ )

- npm'nrue pemeum 06 anxpe.:uﬁnuan no pcsynb-ra'-u.u fIPONEPKA -
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nedoparopun Juertpa/;

~ ofopMneHUe, PerdCTRAuNA ¥ T UIAYa ATTECTATA AKKDERTXLNL,

Kazmg! moeneaywq:#: 3TAN BLTIONHAGTCA NP NOJOXMHTEALHLX
pesynrnmx npegsuayulere.

5.2, 3aneka Ha exxpenuTauie keonnratenskoll sadopatophy
nosaeten b Housonanspil opray no :epr.;ﬂ,’mxu.x.m no ¢opre viaanumnd
s ppunoxennu B,

On/10 80ENMAHKO € NAABXOJl HANMPAPIMNTCH CAEAYDIUE NCH, OHTHE

- lipnext lNono~auua of exrpen: cozaHHOf uenurareasHc! n~%o-

- pavopitss Juedrpa/, Jopua THTYABHOIN JucTa npubedeHa B np: 1o~

xenuy B;

- PyROLOACTUC 50 KaxecTsy 3¢t Tatrennndil fade
dorka TUTYABNOTO ahCTa npHeefesn N.npunomeuuyn [
- llecnopr nrnnvrwmnwoi’ nacor ‘ropuy fuentpa/, B cooTeorer-

e ¢ nmmnwomm-c l"- . ¢
- DATIONHEHHDT NHR2TA-POOROCH!I't B COOTRETCTBAN C NDHAA™O-—~
nem X; -

- Npoexr ofracTu akxpeaMTANMIt UCMMTATENbHOR nadoparopuu
B COOTR2TCTBUNY C NpUAOXEeHHEM "

Hapuouansing! opray no ceprizbr AUy voxer AeferipobBAThL
NPAEO NpOBEAEHNA AKFPENUTAUMY UCTITATENbHEX NadopaTopudl /i uT-
pos/ oprany no cepriiHKAIMH NPOAY FIHH,

6.3, Honuonanminrdt opra no contihuxaniy pericTpupyeT Jaanpry
1t OpraxudIyeT NPOBEleHHa OKCHEePTH™'t OKYMeHTOB.,

5.4, llocne mpoBepenuA 9KCNEDTIH NPEACTABACHHIX JOKYMPITOD
W npIATHA pemenis 0 NpofojxeHun patoT no akkpeguranun doprat-
PyPTCA KOMHCCHA 10 NpoBepke na6ojTOpUd -fanaé ~ Komucchn/.

B cocraB NOMMCCHM BHADNAOTCA MpecTABHTENH KIroTopurernefl,
ofmectB noTpedirenell, HAYUHO~-HCCHAJ0BATEILCKHX OPraHm3nuiv H
TeppuTOpHaNLiNx OPranes [occrammy pra Yxpzuc»m ¢ npHBREUeHueM
axcnepron-syanropas Cucresm,

Honyeenn naanayaercs mpuxasom Hpqnceua're.ln Toceranpnpra
Yxpamm, '

' 5.5. nponepxu. ucmna-rumoﬂ rafoparopun /uentpa/ ocymecre-
0

" AReTCR 0 nporparste, yraepxpaeMoll B Hauuouubuou oprate ni

ceprihureunu, - ) '

B npouecce mponenenys nponep"u uuryf Grrbh NpoBegeNt HoimITa~
HUA TI0 ONPENENEHIN ONHOTO knM Gones nNorazatenell ucnuTuEASiOR

npopyKxudM. : ' 53
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5.6. llo PeIYALTATAM NpOBEPKN xouHccua cocTaBnAer ext no
dopme npunoxeuua K. '
W _pi , 5.7, PemeHue 06 akkpenurauuy JadopaTopui NDIMMMaETCR nocne .
..f"paccvo'rpeunn B Huponennnom oprave no cepriudukaunn scefl nony-
yenHoR uuborMailt 0 cocromuuy nASOPETOPHM Y4 DPedyALTATOD el
npoeepkU. AkkpeputoBeHHas naldopaTopun BHocurca B Peectp Cuc-
TeMd M ell PRUAETCA ATTECTAT BXKPendTeudu no fopme npunoxeuua J
/ecnit oua AKKPeauTOBAMA HA TeXHHUeckYD KCMISTEHTHOCTS Y He3anu-
cumocts/ # no dopume npunokenus il /ecan oHa aKkpesuTopn¥a TOALKO |
He TEeXHIMECKYO wouneTcHTiocTL/ € mpHIORexHeM afdnacTy :umpe,'m—
caunn no ¢opme npuioxeuna U, . @ q(g
ArrecTaT BMEaeTcA He Sonee, UeM HA TPH roja. E4v) PRV
5,8, 3a 6 MecAues JI0 OKOHuAHUA CpOKA NeflcTnuR a'r'rem-an (<R
‘AKKPERUTAUUN NASOPATODNA, WMENnTNAA HAMeDERlNe NPOAANTDL AefcT aue
BKKPERMTELNY, HAOPABITET D89BKY D COOTDETCTDMN ¢ Tpedopadym,
ycTaHoBreHHyMYU B N.5.2, -
lloprnok noBTOPHON AKKPEAATALNM YCTANAANAHEACTCA B DARMCH-
MOCTH OT DI3yALTATOR HHCREGHUNONHOTO KOHTPOMA H .04 MOXET npo-
BOAMTHCA NO NOJHON WM CORpareHHo? Npouenype.
5.9. Pocmupenine ofnactyd axkxpenuranuy
5.9.1. Arrpenutonaiag AA60PATODHA, NDETCUNYWIAR HA PRCTIM~
. Peyue cpoed odnncw axKpeauTauuy, Hanpapaset aagsky no <popme
np#noReHus B. .
i 3aapre npwnaranren:
- CBeneHHa O JONOAHHTenAbHOR ofnacTw amnpenstanuy /no d:opua'
npunoxenna M/; ‘
- nonoasiciun x Tlacnopry /nn dopunn  npsnoxenun B/,
5.9.2, Amxpepwranmn momer npopojursea axdo o nomiof, xwdo
- no cokpamedHoR npouemype. C'renmlb coxpanmlun ymmtnanannorca '

o
h-.,!
2
N
£
1N
oY)
=2
m
)
Q
k]
<
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Appendix C
Findings of Laboratory Evaluations and Miscellaneous Meeting Notes
Organization of Findings and Associated Notes

This Appendix contains the evaluations for 11 environmental central governmental labs, a
proposed private venture, and a food testing laboratory. Except for the food testing lab,
the results of the other laboratory evaluations and associated meeting notes are presented
with the best laboratory organizations presented first, followed by successively less
capable labs. The food testing lab was evaluated to check whether food testing
capabilities are better developed than environmental testing capabilities. The food
laboratory was found to be one of the best laboratories, but it is presented last because we
decided to focus on environmental capabilities.

The descriptions of each agency's mandates and laboratory's responsibilities are based on
the claims made by Directors, Deputy Directors, and Laboratory Heads. There was not
enough time to do the background work to verify most of these claims. The laboratory
evaluation reports were based each laboratory's current capabilities, excluding non-
functioning equipment. This is significant, because many laboratories contained test
equipment that was poor quality when first purchased, and is now completely non-
functional.

It should also be noted that none of the laboratories had programs for making test results
available to the public. The evaluation team also found only one lab for the public to
submit samples for testing, (the Committee for Geology's central lab). All of the
laboratories send their test results to their superiors. A few of the laboratories share their
results freely with other governmental environmental agencies. A few treat results as a
commodity (property), only to be sold to other agencies. These characteristics are in
Section C.2.-.9 for each lab.

The two best candidates for upgrading to world class standards were the State Committee
on Geology Central Laboratory (Section C.2.2) and the Ukrainian Academy of Sciences
Institute for Colloid and Water Chemistry (Section C.2.1).

Evaluation of the Ukrainian Academy of Sciences Institute of Colloid and Water
Chemistry

Function and Scope of Mandate of the Laboratory and Agency

This agency is the head of the "state program for potable water" and the "Clean Water
Program". It is charged by the Cabinet of Ministers to develop analytical laboratory
testing for potable and waste water. They are currently working with 50 other agencies
and 6 ministries on testing potable water, sewer water, and ground water. They are the
official leader of the "Clean Water Program". As the head of the "Clean Water Program”
and the "Potable Water Program", they coordinate the work of as many as 50 agencies.
They are a recognized leader in the network of water testing laboratories, according to
consistent comments made by the other laboratories we inspected. They are the only
environmental analytical laboratory certified by the Committee for Standards.
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Competence of Management

The laboratory has very vital, experienced, and effective management. They have had the
foresight to change the scope of their operations in the last few years. Under the FSU,
they had previously been a world leader in membrane chemistry, and also focused heavily
on treatment of waste water. With the break-up of the FSU, they realized that
environmental analytical work would be better funded, and shifted the focus of their
efforts.

We observed that they are currently the most active group in coordinating analytical
testing efforts between Ukrainian agencies. They also have had the foresight to have a
training center "for the exchange of knowledge". The management has developed and
maintained the best staff we observed.

They have a slightly dated knowledge of QA/QC practices, but they are committed to
producing quality results. They raised the issues of nationwide lab quality problems, and
are eager to "coordinate" a national quality program. Their two leaders (Nina Falendisch
and Vladislav Goncharuk) had the broadest and best developed vision of a system for
improving analytical testing nation-wide. Their analytical testing capabilities are fairly
modern, better developed, and have broader variety than all of the other labs, excepting
the State Committee of Geology's central lab.

Level of Equipment

They have an excellent variety of equipment, with the far and away the best water testing
capabilities of the labs inspected. Most of the equipment is 5 to 10 years old, with a some
newer equipment. They currently perform over 70 tests, (see Appendix H for a list of
major tests). They also have adequate redundancy in most areas. The equipment
included: (1) 3 HPLC's for: PAH's, substituted phenols, and aliphatic and aromatic
amines; (2) GC's for a wide assortment of volatile, aromatic, chlorinated organics, and
semivolatile organics; (3) a good GCMS for semivolatile mass spectral analyses; (4)
excellent metals capabilities (world class) with: flame AA's, electrothermal atomization
AA's, cold vapor AA's, and electro-chemical polarographic instruments for ultra low level
determinations of labile metals; (5) excellent inorganic anion capabilities by Ion
Chromatography and Ion Selective Electrodes; (6) infrared spectrophotometers for
petroleum and special organic compound analyses; and (7) a "Bruker" fourier transform
Nuclear Magnetic Resonance spectrometer (NMR). The equipment is well maintained and
supported. They are also actively using their equipment.

Levels and Competence of Staff

They have the most highly qualified staff of all of the laboratories inspected, many with

advanced degrees. The staff are very knowledgeable and eager to demonstrate the work

they are doing. Staffing levels are good. Their scientists appeared busy with real work.

Level of Facilities

The level of facilities is good, but somewhat dated. They have lots of sample testing
areas, but somewhat limited preparation areas. They also have very good exhaust hood
availability, and the best level of refrigerators for storing samples and sample extracts.

Level of Quality Assurance Plan and Quality Control Measurements
Their QA program is good, but focused more on research and method development. Their
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awareness of the need for QC measurements is the second best of all labs inspected. They
are also the only environmental analytical laboratory certified by the Committee for
Standards. This is significant because as noted in Section 2.1, this certification process is
fairly rigorous, and is comparable to the world standard ISO 9000 program.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, improving the nation's analysis capabilities for environmental protection is
their biggest problem. They are concerned about "spring and summer levels of pollution
in the Dnipro River that exceed admissible levels by 10 to 100 fold". They are
particularly concerned about "the outbreaks of cholera and diphtheria that result from the
polluted water". Only after discussing these nationally important, broad issues, did they
raise issues about their laboratories condition. They have the same difficulty in obtaining
pure reagents and standards, but they have found a creative (but inefficient) solution.
They purchase low quality stocks and purify them. They also have very specific
instrumental needs of several lower priced screening instruments, and a few sophisticated
pieces of equipment. Their choices for equipment were excellent, matching our estimates
of the current gaps in their capabilities. They have no radiochemistry instruments, and did
not raise the issue of trying to develop such capabilities.

Ability to Continue to Receive Samples and Remain Solvent

As an Institute within the Ukrainian Academy of Sciences, they have only 60% of their
budget guaranteed. They have been successful at maintaining their current levels of
capabilities, but do not have the ability on their own to raise funds to add the last few
pieces of equipment required to meet world standards. Their strong management should
continue to be able to get adequate funding to continue on their present course as a leader
in Ukrainian analytical testing.

Ability to Cooperate with Other Agencies and Share Results

Their level of cooperation has been excellent, as described in Section C.2.1.2. As noted
above, they not only participate in many cooperative ventures, but are a recognized leader
in these ventures. They are often called upon to make recommendations to the cabinet
level ministry Committee for Technology, Ecology, and Science.

Overall Conclusions
This laboratory is clearly the best fit with the stated goals of this project:

This is a large central laboratory that had the best qualities of all of the water laboratories
inspected, see sections C.2.1.1-C.2.1.10.

It has the strongest, most vital management of all of the laboratories inspected.

With the addition of a few key pieces of equipment, it would meet world standards in
environmental water testing capabilities. |

It has consistently supported its existing equipment and personnel, and has demonstrated
its ability and commitment to provide similar support for any future upgrades.

Their equipment needs can be adequately met by the current project budget ($580,000).



This cannot be said of any of the other labs inspected.

It has a proven reputation of successfully leading cooperative ventures with other agencies,
yielding nationwide benefits.

It has a clear vision of the current environmental analytical laboratory problems, and has
proposed viable solutions to these problems.

As an Institute in the Ukrainian Academy of Sciences, it could serve as an independent
analytical testing expert, providing results to the regulatory agencies like the Ministry of
Environmental Protection.

It is a recognized leader in producing high quality analytical results. Combined with its
acknowledged theoretical and technical excellence, it would be accepted as a nation-wide
leader in improving analytical capabilities.

All of these qualities, plus its training experience, also make it the best choice for
developing and implementing a nation-wide Quality Assurance program to improve data
quality at all analytical laboratories.

In light of these points, we heartily recommend that USAID fund the Ukrainian Academy
of Sciences Institute of Colloid and Water Chemistry for upgrading of analytical
instrumentation, and for developing and implementing a national quality assurance
program.

Evaluation of the Committee for Geology Central Laboratory of Northern Ukrainian
Geology

Function and Scope of Mandate of the Laboratory and Agency

This laboratory has no mandate that requires samples be sent to them, nor do they have
any other guaranteed funding. This is an unusual laboratory, in that it supposedly has no
other source of funding other than voluntarily samples sent by other agencies or private
individuals. As such, this laboratory was the only one inspected that operates on a pure
profit and loss basis. The Committee for Geology has responsibility for ground water, but
this has not translated into guaranteed samples for their central laboratory. The
laboratory's current functions are: (1) analyzing samples for small water districts, that do
not have sophisticated test methods; (2) analyzing difficult or exotic samples that the
other labs can't handle; (3) acting as an independent referee when the results from other
labs don't agree; and (4) developing methods for unusual tests or unusual sample
matrices.

Competence of Management
The laboratory has very vital and experienced management. This is a good laboratory
with broader capabilities, (using obsolete equipment), than any other we inspected:

It has the broadest range of types equipment.
It does the largest variety of tests: metals, pesticides, radionuclides, polynuclear aromatic
hydrocarbons, specialty organics by IR, and general chemistry. For example, they analyze



for 24 different pesticides, while most of the other labs only did 4-6 different pesticides.
It tests the largest variety of samples: surface water, ground water, sewer water,
sediments, potable water, liquid and solid industrial wastes, industrial sludges, sediments,
plant and animal tissue, and minerals and ores.

It has highly qualified staff and an excellent reputation among its peers in the analytical
testing community.

It has more equipment and hence the largest capacity, as demonstrated by it's past sample
through-put of 700,000 samples per year.

Unfortunately, due to its lack of guaranteed funding, it has not been able to improve its
equipment for at least 15 years, and it has steadily lost market share and personnel, (down
to 26 scientists from a previous high of 60 scientists). Even at 26 scientists it has more
good personnel than all of the other labs inspected, except for the Institutes of
Hydrobiology and Colloid and Water Chemistry.

Level of Equipment

This lab has an excellent variety of seriously outdated equipment. The equipment
included: alpha and beta counters, 12 packed column GC's, 3 X-ray fluorescence
spectrometers, two x-ray diffractometers, 7 flame AA's, 2 electro-thermal atomization
AA's, 3 DC arc spectrometers, 2 flame photometers, a flame emission spectrometer,
several multi-channel high resolution emission spectrometers, an automated aluminum
analyzer, and a large number of balances. Most of the equipment was first-rate when
purchased 20-40 years ago. The equipment has been well maintained by their staff of
electronics experts.

Levels and Competence of Staff

They have a highly qualified staff, many with advanced degrees. The staff are very
knowledgeable and eager to demonstrate the work they are doing. Staffing levels are
declining due to a lack of revenue. Even with limited amounts of work, their staff
industriously continues to work on special projects and methods development. This is in
stark contrast to the Ministry of Environmental Protection staff, who have too much work,
and very little desire to do it.

Level of Facilities
The level of facilities is adequate, but very old. They have lots of sample testing and
preparation areas, with very good exhaust hood availability for sample preparation.

Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is the best of all the labs inspected. They claimed to do QC check
samples with every analytical batch. Analysts test single blind QC check samples once or
twice a month. Their awareness of the need for QC measurements is the best of all labs
inspected.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, a serious lack of funding is their most important problem. The lack of
revenue has left them with obsolete equipment and limited ability to purchase high quality
standards and reagents. Unless the funding situation changes, this laboratory will most
likely go under.
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Ability to Continue to Receive Samples and Remain Solvent

As discussed in sections C.2.2.1 and C.2.2.7, this laboratory has no guaranteed sources of
funding. Activity in most of the analysis groups appeared to be fairly low, due to not
enough work. There are very limited prospects for revenue generation in the current
economy. For example, the market will only bear a charge of 140,000 coupons for the
same analyses that cost the equivalent of 5 billion coupons in Germany.

Ability to Cooperate with Other Agencies and Share Results

Their level of cooperation has been very high due to their excellent reputation. They
receive samples from 26 other labs, including the Ministries of: Environmental Protection,
Chernobyl, Agricultural Chemistry, Internal Affairs, Health, and the State Committee of
Water Resources.

Overall Conclusions

This is a large laboratory that has many of the best qualities of all of the laboratories
inspected, see sections C.2.2.2-C.2.2.6. It has excellent staff and management. It's major
flaws are its future survivability and its obsolete equipment. As the laboratory with the
widest range of analytical testing capabilities and strong management, paired with obsolete
equipment and a dim future, we recommend that USAID use this laboratory as a second
choice to the Ukrainian Academy of Sciences Institute for Colloid and water chemistry.
Please note that combining the analytical capabilities, strong management, and excellent
reputation of this laboratory with Ministry of Environmental Protection's overload of
responsibilities and weak management, could result in a single analytical organization that
would be the best choice for USAID to support. This combination might also be a good
candidate for implementing a national quality plan. It is this reviewer's opinion that it is
not politically or mechanically feasible to combine the two operations.

Evaluation of the Ukrainian Academy of Sciences Institute of Hydrobiology Central
Laboratory

Function and Scope of Mandate of the Laboratory and Agency

This laboratory is responsible national surface water quality and the role of aquatic flora
and fauna. They are responsible for the Dnipro River, with six reservoirs, part of the
Danube River, the Southern Bug River, and 23,000 smaller Ukrainian rivers. The lab is
organized into 12 departments that focus on: hydrochemistry, hydrology, toxicology,
radiology, microbiology, plant physiology, aquatic fauna physiology, and sanitation
hydrobiology. Their primary analytical analysis emphasis is on the effects of water
quality on aquatic flora and fauna. They have a moderate level of analytical capabilities,
geared for research work, to support their extensive biological facilities.

Competence of Management

The laboratory is well organized and well run. They offer a goodvariety of analyses,
appropriate for the testing of the effects of heavy metals, some pesticides, and some
radionuclides. The quality of management is demonstrated by: good documentation of
results; a low level, but effective, QA program; and excellent employee knowledge of
their analytical processes.

Level of Equipment
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They have an adequate supply of somewhat dated equipment. The equipment is
appropriate for the tests they perform: 4 good Zeiss flame AA spectrophotometers, 3 FSU
AA's for total metals, several old packed column GC's, several polarographs for labile
metal determinations, a chemiluminescence analyzer, and balances and pH meters.

Levels and Competence of Staff

They have a highly qualified staff, many with advanced degrees, working on modern
research projects. The staff are very knowledgeable and eager to demonstrate the work
they are doing. Staffing levels appear to be adequate for their work load.

Level of Facilities
The level of facilities is good, but somewhat dated. They have adequate sample testing
and preparation areas, with good exhaust hood availability for sample preparation.

Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is under-developed by world standards, but typical of other Ukrainian
laboratories. Analysts test single blind QC check samples once or twice a month, based
on the opinion of the laboratory operations manager. There are no daily QC process
control checks. The checks should be made on a daily basis, or with every preparation or
analysis batch. There is no documentation of personnel training. Their awareness of the
need for QC measurements is very low, but they are very interested in uniform
methodologies and QA plans.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is the inability to get high quality standards
and reagents. Their second most important problem is a lack of standardized test
methodologies between Ukrainian analytical laboratories. The deficiency of uniform
methodologies and QC measurements has lead to frequent and large (10-20 fold)
variations in results for the same water samples analyzed by different agencies,
(Hydrobiology vs. Hydrometeorology vs. Ministry of Environmental Protection). They
believe many of the problems occur because there is more than one organization testing
water. They strongly support cooperation between labs, to integrate the data from ground
water, surface water, and influents. There should be one lab of professional experts to
oversee all of the data. They also believe that all of these results should be made public.

Ability to Continue to Receive Samples and Remain Solvent
As an Ukrainian National Academy of Sciences Institute, sixty percent of their funding is
guaranteed by the government, so they must continue to find outside projects to raise
additional revenue. Activity in most of the analysis groups appeared to be fairly low,
potentially due to not enough work. Their analytical analysis reputation is better than
Ministry of Environmental Protection's or Hydrometeorology's, so they should potentially
be able continue to get some work.

\
Ability to Cooperate with Other Agencies and Share Results
Their level of cooperation is very high, as demonstrated by participation in numerous joint
ventures. Most recently they participated in a joint Dnipro river project with: Ministry of
Environmental Protection, Hydrometeorology, Hewlett Packard's Danube River Basin
group, and the Canadian IDRC. They also currently work with 114 other institutions to



implement their overall water quality program. Their report on an international Danube
river project was highly assessed, and included soil, water, and air results from 50
different agencies, including the Ministry of Health. They also are a key participator in
the Slavutich association. Slavutich "unites all cities and towns on the banks of the
Dnipro River into a conglomerate.”

Overall Conclusions

This is a moderately sized laboratory that focuses on research on the effects of water
quality on aquatic flora and fauna. It had excellent staff and management, but needs to
improve its QA/QC program. Improving the QA/QC program would primarily require
training, with minimal additional expenditures to increase documentation and add daily
QC check samples. As a research lab that focuses on biology, we recommend that
USAID not fund any significant upgrades of this laboratory as a part of a project to
upgrade nation-wide laboratory capabilities. They could however be a key participant in
the development of a national quality program.

Evaluation of the State Committee for Water Resources and Supply Central Laboratory of
the Dnipro Basin Management Department

Function and Scope of Mandate of the Laboratory and Agency

The State Committee for Water Resources and Supply is responsible for supplying water
for drinking, agricultural, and industrial purposes. Their laboratories monitor water quality
at the intakes for drinking water, agricultural water, and industrial water. They claim that
there is a cabinet level directive to shift effluent monitoring from Ministry of
Environmental Protection to the State Committee of Water Resources by the end of the
year. This laboratory is the central laboratory for the Dnipro River Basin. It has
oversight over all of the State Committee's Dnipro basin laboratories, and manages and
reports all of the State Committee's Dnipro Basin water quality results. This laboratory is
three years old. It was created to be the best laboratory in the Dnipro basin system. They
have a moderate level of analytical capabilities, geared for quality analysis of routine
water samples.

Competence of Management

The laboratory is well organized and well run. They offer a good variety of analyses,
appropriate for the testing of the effects of heavy metals, some pesticides, petroleum
products, and significant radionuclides. The quality of management is demonstrated by:
(1) good documentation of results; (2) a good data review process; (3) a low level, but
effective, QA program; (4) excellent employee knowledge of their analytical processes;
and (5) excellent personnel attitudes, with a strong desire to do things even better.

Level of Equipment

They have an adequate supply of good equipment, but slightly out of date by world
standards. The equipment is appropriate for the tests they perform and all good quality: a
flame AA spectrophotometer for total metals; a GC-ECD for organo-chlorine pesticides;

a fairly new polarograph for labile and ultra low level metals determinations; a single
wavelength IR spectrophotometer for petroleum hydrocarbons; a good Gamma
Spectrometer for Cs-137; a beta counter for Sr-90; a scintillation counter for C-14 and
tritium; and a UV-Vis spectrophotometer for general chemistry tests.



Levels and Competence of Staff

They have a very qualified staff, as evidenced by their good questions and good responses
to our questions. The staff are very knowledgeable and eager to demonstrate the work
they are doing. Staffing levels appear to be adequate for their work load.

Level of Facilities
The level of facilities is very good, but somewhat dated. They have good sample testing
and preparation areas, with good exhaust hood availability for sample preparation.

Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is under-developed by world standards, but better than most of the
other laboratories we inspected. Analysts test single blind QC check samples once or
twice a month, based on the opinion of the laboratory operations manager. There are no
daily QC process control checks. The checks should be made on a daily basis, or with
every preparation or analysis batch. There was no documentation of personnel training.
In their role as central lab for the Dnipro basin, they do a good job of monitoring data
quality. When problems arise in their lab or other labs, they pursue it until the source of
the problem is found. This is the opposite behavior of the Hydromet central water lab.
Their awareness of the need for QC measurements is good, and they are very interested in
uniform methodologies and a nation-wide QA plan. They even volunteered staff and
facilities to administer a nation-wide QA plan.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is the difficulty in getting high quality
standards and reagents. Their second most important problem is the lack of ability to do
on-site field testing. They believe that on-site testing would allow them to monitor
effluents better, because they currently need a fleet of vehicles to collect samples and get
them back to the laboratory within sample holding times. (See Appendix G for their
suggested list of field equipment.) They would also like a rapid method for Strontium-90,
so they could better monitor trans-boundary releases of Sr-90 from nuclear reactors that
are upstream from Ukraine. The current Sr-90 method takes at least 2 weeks, which
severely limits their ability to take any actions to protect the public health. I provided a
brief written summary of a 1 day procedure that is currently used in the United States.
They also have no redundancy of equipment, so if a key instrument goes down, they
temporarily lose capabilities. Finally, they would like an HPLC to do substituted phenols
and PAH's (two types of carcinogenic organic compounds).

Ability to Continue to Receive Samples and Remain Solvent

The State Committee of Water Resources and Supply has a stable budget as a line item
from the Ministry of Finance for. The State Committee of Water Resources and Supply
was very powerful in the FSU, and some of that power carries forward to today. As the
State Committee's Dnipro Basin central lab, they are assured of continued samples and
adequate budget in the future. Activity in the analysis groups appeared to be fairly good,
indicating a good current supply of work. |

Ability to Cooperate with Other Agencies and Share Results

Their official level of cooperation is limited to yearly reports to Ministry of Environmental
Protection. They unofficially share data with other agencies. Since they are controlled by
the State Committee for Water Resources, they have to give priority to the Committee's
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samples. As such they cannot effectively analyze samples from other agencies.

Overall Conclusions

This is a medium sized laboratory with a fairly broad range of capabilities. It has
excellent staff and management, but needs to make minor improvement to its QA/QC
program. Their analytical analysis reputation is better than Ministry of Environmental
Protection's or Hydrometeorology's, but the problem of sharing data and analyzing samples
from other agencies would limit their role as a nationwide central laboratory. Due to this
limitation, we recommend that USAID not fund any significant upgrades of this laboratory
as a part of a project to upgrade nation-wide laboratory capabilities. They could however
be a key participant in the development of a national quality program.

Evaluation of the State Department for Hydrometeorology Republican Center for Control
and Supervision of the Environment

Function and Scope of Mandate of the Laboratory and Agency

The scope of the State Department of Hydrometeorology (Hydromet) responsibilities are
control of the environment through control of: (1) surface water, (2) atmospheric
precipitation, (3) soil, (4) radioactive materials, (5) air, and (6) stratospheric ozone. (See
Appendix E for their public relations package.) The purpose of this laboratory is to
measure surface water quality. Specifically, they measure "background” water quality that
is not associated with any specific influent, effluent, or water intakes. They apparently
process more routine samples than any other agency in the government. They estimate
that they (along with their regional labs) generate 70% of all Ukrainian water testing
results. This laboratory serves as the central laboratory for performing sophisticated tests
that can't be done in regional labs, like pesticides and metals. They do not have control or
oversight over Hydromet's regional labs. Hydromet was a powerful agency in the FSU.

Competence of Management

The management has developed a laboratory that is good at turning out lots of results
(5000 samples for 60 tests per year). Unfortunately, they do not evaluate what they
produce. So they tend to produce reports with lots of data, but not many conclusions.
They also do not perform much QC, nor do they do any comparative analyses. The result
of these actions is that their results often disagree with other reputable laboratory agencies
like: the Institute for Colloid and Water Chemistry, the Institute for Hydrobiology, the
State Committee for Geology, the State Committee for Water Resources, and many times
even with their own regional labs.

Their organizational structure and management style is very rigid. This rigidity is
demonstrated by their attitudes that "this is the way we've always done it", or "we
followed the method, so there was nothing more to be done". When differences arise
between results from other labs, they either: (1) ignore the problem; (2) attribute it to
"changingf water conditions"; or (3) attribute it just to "differences between labs". They
resist making changes to improve things. They also reminisced extensively about the
good old days of central command by their FSU central laboratory in Rostov on Don.
They believe there should be a national central laboratory as part of a single agency that
"deals with water", and that they should be that laboratory. They also added that three
years of USAID financial support was not enough to implement a plan.



Many of these same operational attitudes regarding change were found in United States
analytical laboratories ten years ago, but US laboratories were forced to change by market
forces or go out of business. In this case, Hydromet is still a powerful organization, and
is unlikely that its laboratory culture will change.

Level of Equipment

They have a moderate assortment of reasonable but somewhat out of date equipment. The
amount of equipment is adequate for the large number of tests they claim to perform per
year. The equipment includes: five packed column GC for organo-chlorine, organo-
phosphorus, and phenoxy acid pesticides, two flame AA spectrophotometers for metals, 4
Zeiss UV-Vis spectrophotometers for general chemistry, two single wavelength Infra-Red
spectrophotometers (IR) for petroleum products in water, 5 older Gamma Spectrometers
(25% efficiency Germanium crystals) for radionuclides like Cs-137, and a good assortment
of support equipment.

Levels and Competence of Staff
They appear to have qualified staff, but we had only limited amounts of communication
with their staff. Staffing levels are adequate for their work load.

Level of Facilities
The level of facilities is good. They have good amounts of sample testing and preparation
areas, and excellent levels of hood space for preparation of hazardous samples.

Level of Quality Assurance Plan and Quality Control Measurements
They have a very limited QA/QC program, consisting only of instrument calibration with
every analysis shift.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is the difficulty in getting high quality
standards and reagents. They believe their second most important problem is the lack of
uniformity in results, caused by having more than one agency doing water testing.

Ability to Continue to Receive Samples and Remain Solvent

They claim to be the only state organization with control over all surface water. They
also claim that they can get samples from all other water organizations. As a part of the
very powerful and well organized Hydrometeorological Department, they should have
adequate funding in the future.

Ability to Cooperate with Other Agencies and Share Results

In addition to the information presented in Section C.2.5.8, they claim responsibility for
acute problems, and control the data base for surface water quality. They send some of
this data to Ministry of Environmental Protection, but "data is not officially shared with
the State Committee for Water Resources because they have different tasks". Sometimes
they sell their data to other agencies. Their reputation for low quality is echoed by the
other laboratories we inspected.

Overall Conclusions



This is a very efficient laboratory that gets a lot of work done in a moderate amount of
space. They turn out large amounts of data, but it is often poor quality. They need to
implement a QA/QC program, and work at evaluating what their data means. Their
management culture is very rigid, and would be difficult to change. As such, they do not
fit the goals of this project, and we recommend that USAID not fund any significant
upgrades of this laboratory as a part of a project to upgrade nation-wide laboratory
capabilities.

Evaluation of the Ministry of Environmental Protection Department of Rapid Analysis of
Environmental Instrumental and Metrology (Science of Measurement)

Function and Scope of Mandate of the Laboratory and Agency

This organization was founded in 1993 as part of the Ecological Inspectors Section as two
laboratories, an air analysis laboratory, and a soil, water, and waste analysis laboratory.
The water analysis section was supposedly first created in 1986, as a part of the State
Committee of Water Resources and Supply. We evaluated all three parts of both
laboratories. This organization's main responsibility is the control of all analytical services
of the Ministry of Environmental Protection (MEP). As such, the evaluation of the two
laboratories, with their four sections, will be presented as a single evaluation, and the
organization will be referred to as a single laboratory in this report. As the Ministry of
Environmental Protection's central lab, this organization has many responsibilities.
Quoting the head of this group of laboratories, Mr. Belokyn, this group is mandated to:

coordinate all environmental analytical data from all agencies

collect and publish environmental results from all regions and all agencies in Ukraine
monitor environmental contaminants in air, soil, water, and wastes for all of Ukraine
(envisioned as sampling 2-4 times per year)

analyze the monitoring samples from step 3

work out standard analysis methodologies

make rapid analyses of the environment

make rapid recommendations based on analysis results

verify results of other Ministry of Environmental Protection labs, including administering a
Performance Evaluation (PE) samples program (see Appendix B for a definition of PE
sample) to monitor performance of other the Ministry of Environmental Protection labs
inspect the other 29 Ministry of Environmental Protection labs

certify Ministry of Environmental Protection labs in conjunction with the Committee on
Standards

inspect all industrial wastes

control all industrial wastes

conduct training on and distribution of environmental analytical methods for all of
Ukraine.

In actuality, this laboratory appears to fulfill very little of its mission, as it has a small
staff, very limited facilities, very limited equipment, and is poorly organized. It seems
strange that such a small organization is expected to do so many things. In the United
States, one could easily expect to spend at least $5 million dollars in start-up capital just
to meet the analytical testing requirements in items 4, 5, 6, & 11.

The other responsibilities could be reasonably separated into at least three or four
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additional organizations: a data management group for items 1 & 2; a Quality
Assurance and oversight group for items 8, 9, & 10; a sample collection agency for
items 3 & 11; and a decision-making and enforcement group for items 7 & 12.
Alternately, items 3, 7, 11, & 12 could also be combined into the same group. We
couldn'’t identify any division of responsibilities within the current organizational structure,
other than the previously described breakdown of air, soil, water, and waste analytical
testing responsibilities.

Competence of Management

The management has many responsibilities and very limited resources. There was very
little evidence that it is actually addressing any of the responsibilities listed above. The
management appears to be broken down or paralyzed by the magnitude of the problems.
Given its existing staff and equipment, it could be addressing some small parts of its
responsibilities, but it appears to have given up. They have been in their current cramped
laboratories for a year, but they have done little more than unpack instruments and set
glass-ware on shelves. They claim to do a good job of water testing, but there was almost
no physical evidence of any significant activity. They say they are just beginning waste
testing, but could show no supporting evidence.

It was slightly difficult to assess the situation, because the laboratory director and staff
were only nominally communicative. They seemed to only be interested in what money
and equipment we (and other western agencies like the EPA) could give them. They were
not interested in talking about what they actually do. They would typically only talk in
vague general terms about their activities, but they would get very specific in discussions
about what they want others to do for them.

It should be noted that the management of this group was very reluctant to allow us to
meet with them and tour their facilities. Out of 13 organizations, this was the only one
that refused to see us. After persistent efforts by my Ukrainian counterparts for a week
and a half, they granted us permission to interview them and tour their facilities. My
counterparts commented before the visit that this lab's personnel were possibly ashamed
for us to see how little they have accomplished.

In their own words, the laboratory management described their program as "we have no
set programs, only some methods development", and with regards to regional laboratory
data verification and certification they said "all labs pass". When pressed on the
reasonableness of the laboratory certification comment, they acknowledged that they had
inspected one regional laboratory in southern Ukraine, and found the quality of work so
poor that it did not initially pass, but was subsequently certified after making changes in
analysis methodologies.

Level of Equipment

They have a reasonable assortment of older equipment. The equipment includes: two
packed column GC's with electron capture detectors (GC-ECDs) and Flame lonization
detectors (GC-FIDs), two flame AA spectrophotometers, and a high performance liquid
chromatograph (HPLC) with UV-Vis and fluorescence detectors, an X-ray fluorescence
spectrometer (XRF) for metals determination, an Ion Chromatograph (IC) for anions, and a
"phosphorescent organics analyzer" (fluorimeter?). They have limited sample storage and
preparation areas. They have very limited refrigeration space for storing samples, and
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very few hoods for handling hazardous samples. The water laboratory has adequate levels
of equipment for performing bacteriological and general chemistry tests, including two
good UV-Vis spectrophotometers.

Levels and Competence of Staff

They appear to have qualified staff, but we had only limited amounts of communication
with their staff. They clearly do no have anywhere near enough staff to accomplish their
responsibilities.

Level of Facilities

The level of facilities for air, soil and waste testing are poor, but still usable. They
anticipate moving these operations to new quarters this year. They said the new
laboratory is currently under construction. The water testing facilities were good,
compared to most of the other laboratories we toured.

Level of Quality Assurance Plan and Quality Control Measurements

As a methods development lab that does not routinely analyze samples, they have a very
limited QA program, consisting of instrument calibration with every analysis shift. It is
difficult to imagine how they could effectively operate a national laboratory certification
and inspection program, given their lack of enthusiasm and deficient knowledge of
common QA/QC practices.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, they have so many problems they couldn't prioritize them. They want us to
help provide: better facilities, uniform sophisticated equipment for all of their 30 labs,
reagents and calibration standards, standard analysis methods, computers and software to
support their data gathering program, more personnel to do monitoring and inspections,
better salaries for policy experts and laboratory personnel, and training seminars on
analytical methods. They also want to: (1) have changes come down from the ministerial
level ("command and control"); (2) improve sharing of information from all regions of
Ukraine; (3) develop a group that does both analysis and ecological control; and (4)
develop systems "that actually do what they say they are doing".

Ability to Continue to Receive Samples and Remain Solvent
Unless changes are made in funding, scope of responsibilities, management, and
organizational structure, this laboratory will continue to flounder.

Ability to Cooperate with Other Agencies and Share Results

They have strong desire to share data with other agencies, but by their own admission,
their results are "not trusted because of poor quality" and "low salaries”. They are not
held in high regard by their peers in the analytical testing community.

Overall Conclusions

The current weak management doesn't seem to have the vision to see what changes can be
made, and also isn't decisive enough to make the changes happen. They have a potentially
overwhelming number of responsibilities, and only limited resources. They are willingly
waiting for changes to come from above. By waiting, they are squandering their meager
resources. They have some reasonable equipment and personnel, but are not using either
one effectively. This is a medium to small laboratory that only acts as a low level method
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development lab and low level inspectorate. For these reasons, we recommend that
USAID not fund any significant upgrades of this laboratory, unless significant
management and organizational changes are made first.

Evaluation of the Ministry of Health Sanitary and Epidemiological Service Ukrainian
Scientific Hygiene Center

Function and Scope of Mandate of the Laboratory and Agency

This laboratory was founded in 1993 to create a central analytical control laboratory for
developing analytical methods (research) and pooling national data SES data for
presentations. This laboratory does not certify regional labs. This laboratory does not
routinely receive air or water samples, and has very limited capacity. The routine analysis
responsibilities are handled by their regional labs. As such, the SES does not have a
single central laboratory with oversight over Ministry of Health's analytical testing. The
laboratory's head, now first Deputy Minister of Health, Andrey M. Serdyuk would like to
develop this laboratory into a National Laboratory of Ecological Safety, but this plan has
not been funded or implemented.

Competence of Management

The management has developed a small core group of good staff and excellent equipment
laboratory equipment. This laboratory is part of the very powerful and well organized
SES, originally developed as the Institute of Hygiene in the FSU. Their management
characterized this lab as the SES's most sophisticated group in their system. Their
management is intent on developing national laboratory programs. They strongly support
a national central laboratory to control laboratory practices and QA programs for the entire
country. They would like to sponsor a meeting of the ministers and heads of "all key
organizations", to develop a national QA laboratory that has "command and control" over
all analytical laboratories. They strongly believe that they are the organization to operate
the program.

Level of Equipment

They a small assortment of excellent equipment. The amount of equipment is appropriate
for methods development. The equipment includes: several GC's, a flame AA
spectrophotometer, and an HPLC.

Levels and Competence of Staff
They appear to have qualified staff, but we had only limited amounts of communication
with their staff. Staffing levels are adequate for their work load.

Level of Facilities
The level of facilities was excellent. But they have very limited amounts of sample
testing and preparation areas. |

Level of Quality Assurance Plan and Quality Control Measurements
As a methods development lab that does not routinely analyze samples, the have a very

limited QA program, consisting of instrument calibration with every analysis shift.

Major Problems Facing the Laboratory and Critical Factors for Success



In their view, their most important problem is their small size, the lack of a variety of test
equipment. and small facility. Their second most important problem is the difficulty in
getting high quality standards and reagents.

Ability to Continue to Receive Samples and Remain Solvent
As a part of the very powerful and well organized SES, they should have adequate
funding in the future.

Ability to Cooperate with Other Agencies and Share Results

They currently send their results to the Ministry of Health. Their regional labs sometimes
function as "ecological police", and "share" their results with offending agencies in this
capacity.

Overall Conclusions

This is a very small laboratory only does methods development and research. It has good
staff and management, but is very small and needs to improve its QA/QC program. As a
small lab, we recommend that USAID not fund any significant upgrades of this laboratory
as a part of a project to upgrade nation-wide laboratory capabilities.

Evaluation of the Ukrainian Academy of Sciences Institute of General and Inorganic
Chemistry Physical and Analytical Chemistry Laboratory

~ Function and Scope of Mandate of the Laboratory and Agency

This laboratory tests primarily solid metals samples, ore samples, and industrial by-
products (slag) for metals and impurities content. Their work is related to industrial
processes. They do not currently perform water testing. The laboratory head is Dr.
Nikolai Kalibabchuk, one of my counterparts.

Competence of Management

The head of the laboratory is highly qualified. The laboratory is well run as
demonstrated by: good documentation of results, a low level QA program, and excellent
knowledge of their analytical processes.

Level of Equipment

They have an adequate supply of very old equipment. The variety of equipment is
appropriate for the qualitative and quantitative metals tests they perform, but it is seriously
out of date. The equipment includes: a DC arc spectrometer with photographic plate
detection, flame Atomic Absorption spectrophotometer (FAAS), Ultra Violet-Visible (UV-
Vis) spectrophtometers for wet chemistry, balances and pH meters.

Levels and Competence of Staff

They have a highly qualified staff, appropriately trained for metals testing. The staff are
knowledgeable and eager to demonstrate the work they are doing. Staffing levels appear
to be adequate for their work load.

Level of Facilities
The level of facilities is adequate, but fairly old. They have adequate sample testing and
preparation areas, with adequate exhaust hood availability for sample preparation.



Level of Quality Assurance Plan and Quality Control Measurements

Their QA program is under-developed by world standards, but typical of other Ukrainian
laboratories. Analysts test single blind QC check samples once or twice a month, based
on the opinion of the laboratory head. There are no daily QC process control checks.
These QC checks should be made on a daily basis, or with every preparation or analysis
batch. There was no documentation of personnel training. They were using test
methodologies developed as part of their basic mission. Their awareness of the need for a
QA plan and QC measurement was very low.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is the low level of salaries for laboratory
personnel. Their second most important problem is a lack of modem test equipment.
Lastly, the inability to get high quality standards and reagents, and a lack of revenue are
also significant problems.

Ability to Continue to Receive Samples and Remain Solvent

As a part of the Ukrainian Academy of Sciences, this laboratory depends on winning
outside projects for 40% its revenue, so it primarily does method development for
industry. There appears to be limited need or demand for their capabilities.

Ability to Cooperate with Other Agencies and Share Results
As part of the Academy of Sciences, they readily share their data with other agencies.

Overall Conclusions

This is a very small laboratory that does only metals testing of ore, solid metals, and
industrial by-products. It has good staff and management, but needs to improve its
instrumentation. As a small metals lab that does no water testing, we recommend that
USAID not fund any significant upgrades of this laboratory as a part of a project to
upgrade nation-wide laboratory capabilities.

Evaluation of the Proposed National Analytical Center

Function and Scope of Mandate of the Laboratory and Agency

The National Analytical Center is being proposed by the Ukrainian Consumers Association
to be either a private or Non-Governmental Organization venture. They have prepared a
business plan describing the start-up of an analytical laboratory, see Appendix D -
Business Plan. They are also considering an attempt at privatizing the Ukrainian State
Committee in Food Industry Central Laboratory, described above in Section C.2.10. They
plan to offer analytical testing of foods and environmental samples.

Competence of Management

The principals in this venture are Mr. Gennadiy Kuznetsov, Director of the proposed
National Analytical Center and Vice President of the Ukrainian Consumers' Association,
and Evgen Pisarev, Ph.D., Head of the Ukrainian State Committee in Food Industry
Central Laboratory. As head of an existing laboratory, Evgen Pisarev has developed the
best laboratory we inspected. Mr. Kuznetsov is an unknown quantity.

Mr. Kuznetsov talked about many different proposals that he "is working" with western
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agencies. At times they proposed trying to privatize the existing food and alcohol lab,
where they currently work. They would then shift the discussion to development of a new
facility. It appears that they have not thoroughly investigated either option. This is
further demonstrated by the deficiencies in the Business Plan in the key areas of: sample
preparation, equipment requirements, supply levels, marketing projections, marketing
strategies, and contingency planning.

The Business Plan does not currently include appropriate costs for sample preparation
areas and equipment, which leaves the proposal short by approximately 20%-25%. They
have only included enough equipment to do either environmental testing or food testing,
leaving the proposal at least an additional 40%-50% short. Food and environmental
sample analyses require much of the same equipment, but that equipment cannot
effectively be shared for both purposes. Environmental samples are often very
contaminated. Analyzing contaminated environmental samples leaves behind residues in
the instrument that interfere with subsequent food analyses. For example, it is widely
known that soil samples can easily contaminate a metals instrument for weeks to months
with sodium. The residual sodium levels are not large enough to interfere with subsequent
environmental analyses, but they can greatly exceed tolerance levels for food analyses.

The Business Plan includes only cost estimates for amounts of solvents will not support
their projected sample requirements. Current world standard analytical methods require a
minimum of at least $***** per year of solvents to handle their projected sample load.
The solvent costs error is typical of other potentially under-estimated costs in their
proposal.

They have also left out key marketing estimates of: (1) actual numbers of samples from
specified sources, (2) the likelihood or probability of receiving those samples, (3) a
schedule for start-up time requirements, (4) a schedule for growth of the sample load, and
(5) a schedule for projected revenues and costs as a function of sample load. This last
schedule also predicts when the business is likely to show a profit. The Business Plan
also does not present contingency plans or actions that would be taken if the market does
not develop as they expect. The marketing deficiencies in their Business Plan could be
due to a lack of experience that could be remedied by training, but the inadequate levels
of analysis and sample preparation equipment, and inadequate amounts of supplies raise
serious doubts about the quality of the planning of this venture. These deficiencies in
their Business Plan also raise questions about the competency of the principal owner and
operators.

Level of Equipment

They have proposed purchasing an excellent assortment of modern instruments for
performing chemical testing on foods, see Appendix D. They have not proposed any
redundancy in equipment or service contracts for equipment maintenance. This leaves
them susceptible to instrument break-down, which leads to: missed deadlines, frustrated
clients, missed sample holding time (sample shelf life), and lost revenues. Additionally,
as described above, they also neglected to include enough equipment to perform both food
and environmental analyses.

They have also not proposed adequate sample preparatory equipment. The cost of
necessary sample preparatory equipment is significant. Performance of the analyses they



have proposed requires the following equipment: muffle furnaces, grinding mills, ball
mills, drying ovens, hot plates, analytical balances. sample extraction equipment, sample
concentration equipment, and sample clean-up equipment (ex. Gel Permeation
Chromatography).

Levels and Competence of Staff
The Business Plan proposes adequate levels of qualified staff, at salaries that are
potentially adequate based on local standards.

Level of Facilities

There is no laboratory building to evaluate at this time. The square footage they have
proposed is adequate, except for sample preparation. Based on their proposed sample
loads, sample preparation areas should be equal to or larger than the instrumental analysis
areas.

Level of Quality Assurance Plan and Quality Control Measurements

There is no QA plan or analysis methodologies presented in their Business Plan. They
have included a salaried position for a Quality Manager. The laboratory that they
currently work at has a strong, QA program with good daily QC support, so QA/QC
should not really be a problem.

Major Problems Facing the Laboratory and Critical Factors for Success

They see the lack of outside funding as their major problem. They provided a fax from
the European Community TACIS program's intent to make them the Ukrainian recipient of
the 1993 TACIS "Food Quality Technical Support and Training" Project, see Appendix D.
Mr Kuznetsov claims this entitles them to $400,000 ECU (approximately $480,000 USD).
They also claim they were supposed to receive this funding this fall, but it has not been
finalized, (see the October 28 1994 TACIS fax in Appendix D).

Ability to Continue to Receive Samples and Remain Solvent

As noted in the Sections 2.3.2 and C.2.9.3, they have seriously underestimated the key
factors of: (1) the amount of equipment required; (2) the amount of supplies required; (3)
how many samples they expect to receive from specified sources; (4) an approximate
schedule of sample receipt; and (5) the probability of receiving samples. Based on
anecdotal evidence, they have the potential for receiving adequate numbers of samples, as
long as the economic situation improves. The need for food testing is supposed to grow
as local and national government agencies expand compulsory food testing and
certification.

Ability to Cooperate with Other Agencies and Share Results
As a private venture, their data would go to their clients. This makes the ability to
cooperate with other agencies and share results is not a significant issue.

Overall Conclusions

As discussed above, the Business Plan was deficient in several key areas: marketing
projections, marketing strategies, contingency planning, amount of analysis equipment
required, amount of necessary supplies, and sample preparation. The first three
deficiencies, relating to marketing and business development issues, could be remedied by
training. The last three deficiencies are far more serious. In their proposed roles as
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experienced chemists and laboratory managers, they should have realized how crucial
sample preparation and the adequate instrumentation are to the success of a laboratory. If
there were no other suitable laboratories for upgrading, then this proposed venture could
be considered, with significant qualifications, but there are two other good laboratories that
are better suited for funding by this project. As a new venture with no reputation, it
would also be difficult for this laboratory to promote and administer a nation-wide quality
program. As such, I recommend that USAID not fund this proposed laboratory venture.

Evaluation of the Ukrainian State Committee in Food Industry Kiev Laboratory for
Alcohol and Biotechnology

Function and Scope of Mandate of the Laboratory and Agency

This laboratory tests foods and beverages on a nationwide basis to certify products for
public consumption. As the State Committee in Food Industry's central lab, it also
develops methods for their 10 regional laboratories. It is only one of three Committee on
Standards certified food laboratories in Kiev. The other two certified food laboratories in
Kiev are the Committee on Standards' lab and a private lab (Podolsky laboratory).

Competence of Management

The head of the laboratory, Evgen Pisarev, Ph.D., is a very talented chemist and manager.
He has developed the best laboratory we inspected. He has: (1) maintained excellent
staff; (2) added sophisticated equipment to stay current with world standards; (3) recently
gotten his lab certified by the Committee on Standards to not only analyze alcoholic
beverages, (their traditional business), but to also test and certify food products. The
laboratory appeared to have a fair amount of work to do, with almost all personnel busy at
analyzing samples or preparing data.

Level of Equipment

They have an excellent supply of modem equipment for performing chemical testing on
foods, with redundancy in several areas. The significant test capabilities and appropriate
equipment includes: (1) heavy and toxic metals by Flame Atomic Absorption
Spectrophotometry (FAAS), (2) Anions by Ion Chromatography (IC), (3) semivolatile
organic compounds by Gas Chromatography with Mass Spectrometric detection (GCMS)
including over 20 different types of capillary columns, (4) organo-chlorine pesticides and
chlorinated hydrocarbons by Gas Chromatography with Electron Capture Detection (GC-
ECD), (5) hydrocarbons by Gas Chromatography with Flame Ionization Detection (GC-
FID), (6) general wet chemistry species with high resolution Ultra-Violet and Visible
Spectrophotometers (UV-Vis), and (7) sample preparation equipment including: muffle
furnaces, solid and liquid phase extractors, grinding mills, high speed centrifuges, and a
microwave oven.

Levels and Competence of Staff
They have a highly qualified staff, all with university degrees, and many with advanced
degrees. The staff are knowledgeable and eager to demonstrate the work they are doing.
The staffing levels appear to be adequate for their moderate work load, but they may be
short on sample preparation staff.

Level of Facilities
The level of facilities was good, better than most of the labs we inspected. They had
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good exhaust hood availability for sample preparation, and plenty of glassware and lab
bench space for sample preparation.

Level of Quality Assurance Plan and Quality Control Measurements

Their QA program was strong with good daily QC support. The level of their quality
program was second only to the Committee on Geology's central lab. There was no
formally documented QA plan, but only one of the 12 laboratories we visited had one.
There is no documentation of personnel training or tracking of laboratory performance. It
would take minor revisions to bring their quality up to world standards.

Major Problems Facing the Laboratory and Critical Factors for Success

In their view, their most important problem is employee retention, due to low salaries.
Their second major problem is the limited ability to get high quality standards and
reagents.

Ability to Continue to Receive Samples and Remain Solvent

As a part of the alcohol production industry, their future funding should be stable. They
have the additional potential for good revenues by continuing food testing. The need for
food testing is supposed to grow as local and national government agencies expand
compulsory food testing and certification.

Ability to Cooperate with Other Agencies and Share Results

They currently cooperate with the Committee on Standards on a formal basis in the
certification of food and beverage products. Their need to cooperate and share data with
other food testing agencies is not as necessary as in the environmental field.

Overall Conclusions

This was the best equipped laboratory we inspected. It has a combination of: good
management, good facilities, excellent equipment, qualified staff, and good funding.
Without examining extensive amounts of raw data, they appear to be doing a good job of
chemical testing of foods and beverages. This evaluation confirms the previously stated
conclusion that food testing capabilities are much better developed than their
environmental counterparts. As such, I do not recommend that USAID fund any upgrades
of this laboratory or any other food laboratories as a part of this project.
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Appendix D

Business Plan for the Proposed National Analytical Center
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NATIONAL ANALYTICAL CENTER

BUSINESS PLAN

CREATION OF THE LABORATORY FOR TESTING OF FOOD,
AGRICULTURAL PRODUCTS AND ENVIRONMENT MONITORING

National 2Analytical Center

Prospect Peremogy 37, korpus 1
252056, Kiev

UKRAINE
tel. (044) 224-3511
fax (044) 446-7484

Kiev 1994
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THE MAIN AIM

This plan is aimed for creation of independent laboratory for
testing of food, agricultural products and environment
monitoring. It 1is fulfilled by National Analytical Center
(further mentioned as the Center).

COMPANY SUMMARY

The Center is a private company. It was founded at the beginning

of 1993 by Ukrainian Consumers' Association and five physical
persons who work for the Center.

The Center provides the services in testing of food, agricultural
products and environment monitoring. Its activity is supported
by highly qualify personnel. All operators and members of the
Board have a higher education. They have experience in working
with modern analytical egquipment 1like GC/MS HP5890/HP5970B,
GC/FTIR HP5890/HP5965B, HPLC HP1090 Win and in analytical test
methods development. Amongst ten operators five men have
a doctorate degree 1in chemistry. Amongst three members of the
Board two have a doctorate degree. :

The Center masters AOQAC, FDA, EPA methods, follows
recommendations of GLP (Good Laboratory Practice) and ISO 9000.

The customers of the Center are state organizations and private
companies.

For the time being, the Center has not its own laboratory
equipment and uses this one of different owners. The Center
can not meet the market needs of this kind of services because
of low equipment complement of these organizations and modern
analytical equipment shortage. At the same time, the adoption
of the new laws described further involves increasing of
potential Centers' customers guantity. In case of foreign
investment, the Center is supposed to be provided with modern
laboratory equipment (see scheme 1).

The program of technical support to the Center on the side of the
European Community 1is being realized in 1994. This program
includes the training of the Centers' personnel, consultations
concerning gquality testing of food, agricultural products,
allocation of money for office equipment purchase.

MARKET ANALYSIS SUMMARY

The market of the Centers' services began developing since

1993 only after the adoption of the following basic legislative
acts.

- law "On protection of consumers' rights" (1993)

- law "On protection of atmospheric air'(1992)

- Government decree "On standardization and certification™
(1993)

- Government décree "On State control on standards, Norms
and Rules conformity and responsibility for its violation®
(1993)

- Government decree "oOn radiological, chemical-toxicological,
physic-chemical control of food in trade organizations and
in the system of public nutrition (1993)
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The development of organizations which provide services for
quality investigation of food, agricultural products and
environment has actually stopped by now. Due to the situation
described these organizations are not able to carry out the
mentioned legislative acts enforcement neither in reliability
of the tests nor in their quantity.

Creation and activities of new organizations working in the
sphere of gquality investigation of food, agricultural products
and environment is closely connected with changes for the worse
going on in political and economical 1life in the Ukraine.
The State 1is not capable to provide complement of these
organizations with reliable equipment. The private ukrainian
firms are making only first steps in this direction. The
foreign investments in base creation for food quality tests are
hindered by unstable economical and political situation.

Since January 1994 Russia and some other N.I.S. countries
restricted import of uncertified food products. These countries

are the main importers of food and agriculture products produced
in the Ukraine.

The difficult ecological situation which is caused by freguent
ecological catastrophes and 1low culture of natural resources
usage needs deep investigation of the environment situation.

Taking into account the above mentioned, the following
conclusions could be made: '

- there exists acute need in creation of laboratories which could

provide quality investigation of food, agricultural products
and environment;

- the market provision of services concerning gquality
investigation of food, agricultural products and environment
will be developing very slowly in the nearest 3 - 5 years;

- international aid to the Ukraine only could speed up the
creation of mentioned laboratories in the nearest future.

MARKETING STRATEGY

1. The Center will provide the following services.

- food and agricultural products testing in the framework of
State Obligatory Certification System.

- food testing paid by national and foreign sponsors.

- food and agricultural products testing for exporters.

- scientific researches aimed to improve food, agricultural
products and environment quality.

- environment monitoring in the framework of State and
International Programs.

- provision of consultant services on creation and development
of analogous laboratories in the Ukraine. |

2. Expected customers of the Center:
- state organizations

(ministries responsible for State food and environment safety
control system)



3.

Ministry of Environment Protection

Ministry of Health

Ministry of Population Protection against the Consequences of
Chernobyl Catastrophe

State Committee on Protection of Consumers' Rights

State Committee on Standardization, Metrology and
Certification

(state scientific research institutes)

Institute of Forensic Expertise
Institute of Feeding Hygiene

Institute of Calloids Chemistry and Chemistry of Water
etc.

producers, food and agriculture products trade companies

foreign state and organization-donors
USA Government (USAID, EPA, etc.)
European Community

Canadian Government

Netherlands Government

GB Government

World Bank

European Bank of Reconstruction and Development
etc.

The Center has established contacts and hopes for future

fruitful cooperation with the following foreign companies.

INTERNATIONAL RESOURCES GROUP LTD (USA) .
NTO (NETHERLANDS)

BUREAU VERITAS (FRANCE)

WS ATKINS ENVIRONMENT (GB)

The ways of customers' network extension
free publicity of the Centers' activity by means of mass

media with assistance of the Center's founder - Ukrainian
Consumers' Association

workshops and seminars holding in cooperation with interested
Ministries, companies and organizations ‘

participation in Exhibitions of food and agriculture products

producers, producers of laboratory equipment, Exhibition
related to environment protection

FINANCIAL PLAN

Tax exemptions

In case of foreign investment for eguipment purchase the Center
will receive tax exemptions (VAT, tax on profits) on the period
of five years according to the Government decree "On regime of

foreign investments". Further calculations will be made taking
into account this note.

Y



ITEMS OF EXPENSES

Annual
Us $

1. SALARY 88,600
2. RENT OF SPACE 57,000
3. UTILITY SERVICES 15,400
4, OFFICE 13,200
5. TRANSPORT 5,200
6. SPARE PARTS AND ACCESSORIES 26,000
7. TECHNICAL SERVICE 5,000
8. BUSINESS TRIPS 5,000
10. SAFEGUARDING 3,000
BASIC ANNUAL EXPENSES 218,400 Us s
11. EMERGENCY FUND (3% o©of revenues) 12,000
l12. LONG-TERM CAPITALS 40,000
13. DEPRECIATION (besides cars) 100,000
14. ENTERTAINMENT 5,000
15. RESEARCH 20,000
ADDITIONAI, ANNUAL EXPENSES 177,000 Us §
TOTAL ANNUAL EXPENSES 395,400 Us $




1. SaALARY

Position

director general
technical director
executive director
bookkeeper
standardization

and quality manager
secretary

ASS operator

GC operator

GC/MS operator

LC operator

CE operator

service engineer
supply manager
sampling engineer
sample preparation
laboratory assistant
office-cleaner

Annual salary fund:

39,360.00 US $ + reward fund(50%
+ tax(50%, 29,520.00)

Number of man
per position

e
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Monthly
salary

Us $

300
250
250
100

100
100
150
150
150
150
150
100
80

70

50
30

88,560.00 US S

Total salary
fund
monthly/annual
Us s

300/3600
250/3000
250/3000
100,/1200

100,/1200
100,/1200
300/3600
300/3600
300/3600
600/7200
150/1800
100,/1200
80,/960
70/840

250/3000
30/360

of salary fund, 19,680.00 US $)

TOTAL ANNUAL SALARY FUND

88,600

Us $

2. RENT OF SPACE

Administration
Personnel
ASS-laboratory
GC-laboratory
LC-laboratory
CE-laboratory
Sampling preparation
Subsidiary premises

Quantity
of rooms

WEEHFNDMDNDRFREOW

Total space 475.00 sg. m.

Total annual space rent
sg-m.) = 57,000.00 US $

475%120 US

Space of
one room
sq. m.

15.00
15.00
20.00
20.00
20.00
15.00
15.00
20.00

|
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$(anhual space

Total space

sqg.m.

45,00
75.00
20.00
40.00
40.00
15.00
60.00
180.00

rent of one

TOTAL ANNUAL SPACE RENT

57,000

Us $
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3. UTILITY SERVICES

1. Electricity

consumer Power Work condit. Total Number Total
of electr. hours/ consumption of units annual
of electr. consump.
KW/hour day/month/year kW/hour/year MW/hour
Basic
equipment
T 5 24/720/7200 36000 6 216
T 0.5 24/720/7200 3600 10 36
T2 8/160/1600 3200 10 32
T 1 8/160/1600 1600 20 32
T 0.2 8/160/1600 320 40 13
Subsidiary
equipment
(illumination, air conditioning etc)
T 0.2 2/40/400 80 100 8

Total annual electricity consumption

347 MW (15 US $ per MW)

- —— ——— ————— —— —— - —— — Y —— — o — ——— _—— . S o ————— o " —— —— . T [ Y — > o — At ————— .

Total annual electricity cost 5,300 us $
2. Thermal energy for heating room space

0.5 US $ per sg.m. per month

475%12%0.5 US.$ = 2,850.00 US $

Total annual thermal energy cost 2,900 Us ¢
3. Water

Cool water expenditures per month - 200 cube meters

Hot water expenditures per month - 50 cube meters

Cool water expenditures per year - 2400 cube meters

Hot water expenditures per year - 600 cube meters

Cost of one cube meter of cool water - 0.4 US $

Cost of one cube meter of hot water - 0.5 US §

Annual cost of cool water - 960 Us $

Annual cost of cool water - 300 uUs §

Total annual water cost 1,200 us $
4. Current repairing

Total annual current repairing cost 6,000 Uus $

TOTAL ANNUAL UTILITY SERVICES COST 15,400 Uus §$

- 7. -
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4. OFFICE
per month per year
us $ Us s

1. Communications 500 3600

2. Stationery 200 2400

3. Fax, Xeroks 300 6000

4. Paper 100 1200
TOTAL ANNUAL OFFICE EXPENSES 13,200 Us $
5. TRANSPORT

2 cars

daily 200 km per car

8 liters of fuel per 100 km

20 work days per month

Total annual cost of fuel 32*%24%12%0.3 US $=2,765 Us $

Depreciation 200 US $ per month

Total annual depreciation 2,400.00 US $
TOTAL ANNUAL TRANSPORT EXPENSES 5,200 us §
6. SPARE PARTS AND ACCESSORIES

per year
Us s

Solvents 1,500
Gases 1,100
Chemical reagents 900
Standards for Chromatography
and Atomic Adsorption Spectrometry 2,000
Paper for printers 400
Cartridges for printers 1,000
Chemical Glassware 2,300
Columns _ 12,000
Sample Concentration Cartridges for LC 800
Lamps for detectors and ASS 4,000
TOTAL ANNUAL SPARE PARTS AND ACCESSORIES COST 26,000 Us $
7. TECHNICAL SERVICE
200 hours per year x 20.00 US $ per hour=4,000 us $
travelling allowance and etc. 1,000 us §
TOTAL ANNUAL TECHNICAL SERVICE 5,000 us $
13. DEPRECIATION (besides cars)
Total equipment cost 600,000.00 US $
Term of depreciation - 6 years
TOTAL ANNUAL DEPRECIATION 100,000 Uus $

/"2‘
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ITEMS OF REVENUES

AMOUNT OF ANNUAL TESTS
(proceeding from the middle equipment productivity)

Tests Tests* Tests
per day per month per year
1. Atomic Absorption 150 3000 36000
spectrometry
(AAS-2 devices)
2. Gas Chromatography 20 400 4800
(GC-4 devices)
3. Ligquid Chromatography 20 400 4800
(LC-4 devices)
4. Capillary Electrophoresis 8 ' 160 1920

(1 device)

————— o —— o —— . - — " —— - ——— " S —— T ——— Y S —— T — — ——— - — —— o —— —— ——

TOTAL ANNUAL AMOUNT OF TESTS 47,520~ Approx. 5,000 SAMPLES

- ——— o — — - " f—— - " — — —— " - — - —— o ———— — ———— — ——— —_— S Y Y ——— T —— —— —— ———

Tests Quantity Cost of one Total

of tests test US S amount US $

per year '
ASS 36000 5.00 180,000.00
GC 4800 30.00 144.000.00
LC 4800 30.00 144,000.00
CE 1920 30.00 57,600.00
TOTAL AMNNUAL-COSP-QF TESTS 525,600.00 US §

(/ 1’_\,_ I
edJey vt Tdua
g Sl 105y fg

* it is assumed 20 work days per month + two days
for current service



Laboratory of environment and food testing

Set of analytical equipment

. Host
Print Server - Computer
E.____.—"'*‘E e
. GC r@c
{ - . GC-MS/ { FID,
Data Station TCD, FPD,
E—— EI/CI/NID J ECD. NPD
I S [ =] I
Q
5 4 J
[V
z
HPLC- —
Work Terminals : Data Station HPLC / DAD HPLC / VWD,
L RID, FD...
[ ] T
|
HPCE-
Data Station r— ' HPCE/DAD
I
@ 4 &
AAS-
[:l Data Station 4 AAS/ICP AAS
7 1 d
FTIR-
Data Station p—
= I
UV/NVIS-
‘ Data Station uv/vis
! / DAD
S
[ =l
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Abbreviations:

ICPS
AAS
GS
HPLC
HPCEI

FTIR
UV/VIS

MSD

FID

ECD

DAD

VWD

visible) detector
FD

RID

inductive coupled plasma spectrometer

atomic absorption spectrometer

gas chromatograph

high perfomance liquid chromatograph
high perfomance capillary electrophoresis
instrument

fourier-transformed infra-red
spectophotometer

ultra-violet and visible spectophotometer

mass selective detector

flame ionization detector

electron capture detector

diode array detector

variable wavelength (ultra-violet and

fluorescence detector
refractive index detector

e



EC SUPPORT TEAM  TACIS PROGRAMME

™ tel 212 8327/8312
RN fas 230 2513
: : L; * J : 1 Mikhailivska Sq.
L I . KIEV 252018

. . UKRAINE

Mr. Gennadiy Kuznetsov
Director

National Analytical Center
37, Prospect Peremogy
Kiev, Ukraine

ODJLCT, TACIS Tuvjert "Tuud Qualil‘yl Technrival Support and Tralning"

Dear Mr. Kuznetsov,

I hereby confirm to you that the National Analytlcal Center of Kiev is the

Ukrainian recipient for the above- mennoned project of the 1993 Regmnal
Programme.

4 Best Regards,

, , ' 1%
Michel Leblanc

Programme Director Agriculture and Environment
TACIS Programme Coordmatmg Unit -
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FROM : PHONE NO.

ENVIRONMENTAL POLICY AND TECHNOLOGY PROJECT
20 Esplanadna Street, Kiev 252023, Ukraine

Fax Cover Sheet

DATE:  November 4, 1884 TIME: 8:04 AV

kall Ar Qtavan bl Fns YRV YNT-N (hd s} 20 4127
Analytical Technologies,Inc. FAX: (044) 220-0242

FROM: Gennadiy Kuznetsov PHONE:  (044) 2243511
NAC FAX: (044) 448-7434

RE: Fax from COMMISSION OF THE EUROPEAN UNION

Number of pages Inckiding cover sheet: 2

Dcar Sir,

lam sending for you the copy of fax from COMMISSION OF THE EUROPEAN UNION.

1 think thot this fax vdll be intereating for you.

Hopina thal you are Interestied in frultful casperation mith nc and thanking wou in
scavance for your kind endesvors, I remain,

-

e

Gonnadly Kuznoetaov

Director

FB1



FROM : PHONE NO.

28-0CT-1994 15:@3 FROM TACU KIEV TO 80444467484 P.B1

TECHNICAL ASSISTANCE COORDINATION UNIT
COMMISSION OF THE EUROPEAN UNION

tel 212 8327/8312

TACIS fax 230 2513

. ¥ 1 Ivliklisllivabha 3.
FROGKAMME KIEV 2."»20!8q

UKRAINE

{ ' A 4 00p

FAXM MESSAGCE

"Date: 28 October 1994

Number of pages (mcludlng this one) 1
Tri Mr CGennadi Bunnatany, Tiraatar Natianal Analytical Cantra

(fax 446 74 84)
 From: Mr Michel LEBLANC, TACIS Programme Coordmatmg Unit Kiev

\Lih St A air s p

OBJECT: TACIS project - Food Quality Technical Support and Training

* Dear Mr Kuznetsov,

According a fax message received from Mr Le Breton (Commission) on 26
October 1994, the project has not yet been tendered. The Terms of Reference
ﬁ are 99% complete and the shortlist agreed. In November. the proposed shortlist

wili enter the circuit for approval and launch.

You could expect the arrival of tenderers during December - Jannary hunting
for information for the preparation of their propesals. It is reasonable not to
expect the’ pro_;ect to start before April 1995.

-~

. \.
~—
. —

Michel Leblanc
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Appendix E

Test Results for Two Types of Kiev Drinking Water
Reported by

The Ukrainian Academy of Sciences

Institute for Colloid and Water Chemistry
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Ukraine (a Newly Independent Stats)

Republic since 19331

firea: 603,7 sq.ka

Population: 53 million

fiverage population density about 85 inhabitants/sq.ka.
0fficial language: Ukrainian .
Capital; Kiev (more than 3 zin inhabitants)

THE STATE HYDROMETEOROLOGICAL CGHHITTEE 0F UKRAINE

Our target 1s“to excel in provid1n§ hydrometeorological

services that satisfy our customers current and future
“requirenents

To fulfil this phrpose we comait oursélves to:

x Serving our customers - the Ukrainian Government,the public,the

*

X

defence forces,aviation, industrial‘agrlcultural maritime and
comaercial custozers - by meeting their agreed current and -

future requirements for weteorological, hydrological,

agroaeteorological,climatological and environzental services, -

forecasts, information and advice in an effective manner,

Helping our customers to get maximum benefit from our
information, advice and services, '

Haintaining an integrated Hational Hydrometeorological
obseruational network,

Continually striving to improve our forecasts and warnings,
particularly their accuracy,

Trying to wuse wmodern,well-proven technologies in our
operations,

J : '
Playing a 'role in the development ™ of hydrozeteorological
science and operations through national and international
collaboratien, :

Making collection, proéessinq distribution and Storage of
geteorological ,hydrolegical,climatological,air- quality. water
quality, aerological data,
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; Maintaining of scientific and technical research and

development 1in all these fields,
ORGANIZATION

" The State Hydrometeorological Committee of Ukraine is an
Executive Rgency under the auspice of the Cabinet of Ministry.The
Comaittee is vote-financed within the Governeent and receives

funds directly through the Ministry’s of . Finance budget
allocation process.

- RUMAN RESOURCES

At present time there are more than § thousand staff
erployed by the Hydrometeorological Service of Ukraine.0f these,
2300 have higher (university level) education and 1000 have had
secondary level technical training. Highly-trained people are
dedicated and energetic and represent a remarkable resources for
provision of benefical services in the support of
weather-sensitive sectors of the economy. From an operational
vieupoint, staffing is available for most, if not all, hydrometeo-
rological areas of interest while at the same time, women are
well represented two-thirds of the total staff with many in

~ professional positiens.
The State Hydrometeorological Committee is managed by the

Chairman, Mr. Uiatcheslav Lipinskii, was appointed Chairean of

the HMC in February, 1933 and assisted by two Uice-Chaireans,

Mrs.Natali Tokar and Mr.Uladimir Dudarenko.

SURFACE - BASED OBSERVING NETKORK

Good observatioﬁs are the foundation of good forecasts. In :
order to provide observational data for purely national purposes,

- as well as for international exchange for the World HNeather

Hatch,the State Hydrometeorological Committee ( HMC) of Ukraine
paintains an extensive network of observational stations over the
country and along the coastai zone areas of the Black and fzov

The land - based cbserving network consist of 203 surface
meteorological observing statfons ( 32 eof which are exchanged.
internationally}, 36 aeronautical weather stations, 651 secondary
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stations (manual,automated and combaned), 9 upper-air stations
release ballon-borne instruments every 6 hours.There are 375
hydrological observing sites located in the 6 major river basins
and 60 sites on lakes. The agrometeorological network includes
{80 sites plus a large number of sites providing data from farss.
f network of stations make regular observations and
measurements of pressure, wind, ‘temperature, wvisability,
hunidity, precipitation, sunshine duration, evaporation,
phenological data and so on. Rerological stations provide
temperature, hupidity and wind ‘data from the surface up to

. several tens kilometres.

811 observing stations report in real - time to the 24
regional data - based centres and Central data - base centre.

-

HEATHER SERVICE

The county - wide service provide by the Hydrometeorological
Centre in Kiev, 13 regional centres and specialized 33
aeronautical weather stations.

Forecasting is highly skilled scientific and technological
process.Meteorological forecasts based upon the computer output
products and upon guidance products mainly in graphical facsimile
form received froa Moscow as well as from such NMC’s as Offenbach
and Bracknell and from the ECMKF in Reading are prepared and
issued for periods of up to 5 days for the country while
short-term forecasts out to 36-hours are prepared by the regional
centres respective areas of responsibility, .

Severe weather warnings are {ssued as required., Early
weather warnings often issued several days in advance, within a
few hours of the event emergency “Flash" messages, giving greater

details,

The forecast and warning products are disseminated on radio,
T U, recorded telephone , newspapers and in the form of a widely
distributed daily bulletin .

SPECIAL WEATHER SERVICE
* feronautical weather service s supplied by the

aeronautical centre Borispol and regional aeronautical stations.
Provide and advice meteorological information {is carried out

under agreement meteorological service to the Civil Aviation =
. Authority . -
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* Largest specialized service is the AfAgriculture weather:

service. It’s supplied by the Hydrometeorological Centre {n Kiev
and regional centres, specialized agroaeteorological stations .

Specific service for agrometeorclogy is define ,as : making -

regular assesseents of the impact of current and recent weather

on agricultural production, the timely transaission of

agriculturally significant weather information ; the
Interpretation of agricultural wusage ; the application of
agroneteorological data for the assessment of crops and early

warnings of yield failure, preparation of agrometeorological
forecasts. '

* Hydrological service supplies forecasts river basins and
cascade of water storages on Dnieper - river . Flood warnings are
issued as required . ' '

* Marine ueatﬁer'service provide forecasts and uarnihgs for
the coastal zones, areas Black and filzov Seas, Atlantic and Indian

Oceans within the requirements of the International Convention -

for Safety of Life at Sea . Marine KWeather Centres located at the
seaports of Odessa, Mariupol, Sevastopol, [1’ichevsk . |

Specialized forecasts and related products are provided as
needed for wvarious users such as economic interests,

environzental control,uater management, transport, construction,etc.

DATA PROCESSING SYSTEM

Observational data within Ukraine are transmitted from the
sites by teletype, telegraph, telephone and, where appropriate
for the type of data , by mail .Real - time data are collected at
regional hydroseteorological centres from where it is relayed to
the Kiev Centre which collects data from its region In real -
time .There are 32 telegraph and {2 telephone circuits operating
and providing input into an automated dual computer - based
telecozaunications collection and transaission system .

[nternationally , the Hydrometeorological Centre in Kiev is

connected to the NMC in Minsk ., World Meteorological Centre in

Moscow , NMC in Kishinev .Alpha - numeric and graphical products
are exchanged via circuits while the Kiev Centre transamits
selected data and graphical products via radio -teletype and radio
facsirile and also receives such inforeation from Moscow and froa
NMCs in Offenbach and Bracknell as well as being relayed from the
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European Centre for Medium Range Weather Forecasts {in Reading .
The international exchange of data and products {is carried
out within the framework of KMO ’s Horld HKeather Hatch G&lobal
Telecozaunications Systen.
~ HMC’s Computer Centre includes an EC - 1082 main frage
computer system (comparable to IBM 379 series) with disk and tape
drives , plotters , PC - type terminals , etc .The system handles
a lot amount of the hydrometeorological and environmzental data
and serves as a data bank providing access on the part of the
various forecast departments , for the automated plotting of

weather charts and graphs and for output from numerical weather
prediction models .,

OBSERUATIONS FROM SATELLITES

Geostationary satellites provide visihle inéﬁes of the Earth
and its clouds , measure cloud - top or surface temperature and

-detect regions of high or low water - vapour concentration .

Today the Hydrometeorological Centre in Kiev and 2 regional
centres in Odessa and Lutsk utilize data froe polar orbiting
satellites are provided by NOAR - i1 . feronautical centres

Borispol and Simpferopol have the receiving systea data from
satellites " MADAR " . - '

ENUIRONMENTAL  MONITORING

HMC provides monitoring of pollution atmosphere ,surface
vater , sea water , fallouts , snow cover and soil .

fibout 173 observing sites in 53 cities provide air quality
sagples for laboratory analysis while surface water and sea water
quality observations are made at 136 river, {3 reservoir and 7
lake sites plus 128 observing sites on the Black and Azov Seas.

Similarly, soil samples, precipitation and fallouts samples
are reqularly analyzed for the wvarious chemical and =metal
elesents.,

In particular, soil pollution has numerous sources in
Ukraine., Soils commonly are polluted by pesticides, in some places
are by toxic heavy metals. Data of soil pollution are collected
to define a trend of rulti year pollution level.

Radio-aktive monitoring is carried out at 182 observing

- stations,the most demanding and crucial radiation assessments are

being made in 30-ka area around the Chernobyl Nuclear Power Plant.
Annualy, aaps of  Cs-137 and Sr-30 are prepared for
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consideration by the appropriate authorities. The analytical
aspects of the environaental monitoring programee for alr, water
and soil quality and for radiation are carried out anongst 45
laboratories in the country and National Centre of Observation
Environaent,

HNC provides the {nformation regarding pollution emergencies
caused by the release of toxic chemicals fnto the atmosphere,
water and soil, seas, and relayed to nuclear accidents to a
Goveranent and Authority.

RESEARCH ACTIVITY

The Scientific Research Institute’s task.is to improve the

various forecasting system used by Hydrometeorolegical Centre and

regional Centres.
The main research fields abe'

- numerical ueather prediction models;

- theoretical studies of the dynamics and nicrophysics of clouds
and precipitation on the mesoscale proccess in atmospheric
fronts;

- mesoscale nunerical podels of  stratiform clouds and
precipitation in frontal systems;

- regional climate modelling; - _

- development and verification on crop - weather models:

- study chemical and radfoactive pollutants;

- study of distribution of ozone concentration:

- water quality monitoring.

/

Thé research results are published in natienal sagazines and
in Publications of the Ukrainian Hydroaeteorological Scientific
Research Institute.

INTERNATIONAL COOPERATION

The State Hydrometeorological Coaaittee of Ukraine is a
mezber of the International Council of Hydrometeorology, which
vas established after break - up of the Soviet Union and 10
megber -~ states are 1invelved 1in 1its activity. The work |{s
being coordinated by 14 working groups and the Executive Compittee.

The State ;H M C has bilateral agreements with the

W
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_Hydroneteorological Service of Moldova and fizerbaijan.

Bilateral Agreements have been prepared between Russian
Federation and Belorus about the interactien and collaboration

in hydroaeteorology.

Ukraine takes part in regional cooperation of hydrological
institutions of Danube ~countries in the framework of the
International Hydrological Programee ( IHP of UNESCO). ;

The State Hydrometeorological Committee of Ukraine is a
gerber of the World Meteorological Organization and included in
6-th regional association.

1

Publicatipns are available fron: _
State Hydrometeorological Comaittee of Ukraine .
Departeent for International Cooperation
6, Zolotovorotskaya street,
34, Kiev, 252601, Ukraine
. Phone: 044 221 83 92, Fax: 044 229 {8 B8
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Appendix G

Ukrainian State Committee for Water Resources Equipment Request List
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EQUIPMENT PROPOSAL /i]F -t
for Ukrainian Instituions (Laboratories)

NOTE: All equipment of Hach Company (USA), 1995 Catalog
State Committee for Water Resources
*Water Quality Laboratories:

Cat.No 46210-00 CEL/700, Price $2695.00, Quantity: 3
Cat.No 45250-05 DREL/2000, Price $3195.00, Quantity: 2

*COD Apparatus:
Cat.No 45600-00 COD Reactor, Price $495.00, Quantity 6

Cat.No 45717-01 Accessory Block, Price $110.00, Quantity 6
Cat.No 21258-15 Low Range COD Reagent Vials, Price $167.00, Quantity 12

*BOD Trak Apparatus:
Cat.No 26197-00 BOD Trak Apparatus, Price $1385.00, Quantity 10
Cat.No 14160-66 BOD Dillution Water Pillows 300 mL, Price $5.00, Quantity 100

Cat.No 621-00 BOD Bottle and Glass Stopper 300 mL, Price $9.00, Quantity 100
Cat.No 2597-02 IncuTrol/2 Regulator, 230 Vac, Price $550.00, Quantity 10

*Toxicity Test Kits:

Cat.No 25977-00 Toxi_Trak, 25 tests, Price $250, Quantity 10

Ministry of Environmental Protection -- State Ecologic Inspectorate
*Water Quality Laboratories:

Cat.No 46210-00 CEL/700, Price $2695.00, Quantity: 3
Cat.No 45250-05 DREL/2000, Price $3195.00, Quantity: 2

*BOD Trak Apparatus:

Cat.No 26197-00 BOD Trak Apparatus, Price $1385.00, Quantity 10

Cat.No 14160-66 BOD Dillution Water Pillows 300 mL, Price $5.00, Quantity 100
Cat.No 621-00 BOD Bottle and Glass Stopper 300 mL., Price $9.00, Quantity 100
Cat.No 2597-02 IncuTrol/2 Regulator, 230 Vac, Price $550.00, Quantity 10



Kiev Vodokanal

*Portable Water Quality Laboratory:
Cat.No 45218-00 MEL/700, Price $3395.00, Quantity 2

*Pocket Colorimeter:
Cat.No 46700-00 Chlorine 0-2 mg/l, Price$295.00, Quantity 20

State Committee for Hydrometeorology

’*Spectrophotometer:
Cat.No 44800-00 DR/2000, Price $1495.00, Quantity 2

gfé}) 264 "
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Appendix H

Ukrainian Academy of Sciences

Institute for Colloid and Water Chemistry

Analytical Capability List
and

Equipment Lists



The List of Water Quality Farameters
Which are Monitored

by Institute of Colloid and Water Chemistry

Arpeads H

The low
N N Difined Method level of
compound of analysis determination,
mg/dm3
i Eilver Ag Fhotometry 0,005
ARS (elektro—termal) 0,0003
2 | Aluminium Al Fhotometry 0,01
3 Arsenic As Fhotometry 0,005
IVAM 0,001
4 Berryllium Be 2AS (elektro-termal) 00,0001
S { Barium ' Ea AAS (flame) 0,3
b Boron B Fhotometry 0,05
7 Calcium c Titrimetric 0,6
AAS (flame? 0,4
8 Cadmium Cd AAS (elektro—termal) 0,0002
IVAM 00,0005
? Cobalt Co AAS (flame) 0,05
AAS (elektro-termal) 0,005
10| Copper Cu AAS (flame) 0,05
AAS (elektro—termal) 0,001
Fhotometry 0,005
11} Chromium Cr Fhotometry 0,01
' AAS (elektro-termal) 0,0005
Cr(lIll) Fhotometry 0,01
Cr(vl) Fhotometry 0,01
12} Iron Fe Fhotometry 0,05
. AARS (elektro-termal) 00,0006
Fe(il) Fhotometry 0,05
Fe(lll) Photometry 0,05
13} Mercury Hg AAS (cold vapour) 0, 00002
14} Potassium K afs (flame) 0,2
151 Magnesium Mg AAS (flame) 0,1
Titrimetric 1,5
16} Manganese 3] Fhotometry 0,02
AAS (elektro-—-termal) 0,005

-1/ 4 -
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1 3 4
i7] Molybdenum Mo Fhotometry 0,002
' AARS (elektro-termal) 0,004
i8] Sodium Na ARE (flame) 0,2
19} Nickel Ni FPhotometry 0,01
AAS 0,001
20| Lead Fb IVAM 0,002
AAS (elektro-termal) 0,001
21} Strontium Sr AAS (flame) 0,01
221 Thallium T1 Fhotometry 0,0001
231 Uranus u Fhotometry 0,0005
24| Zinc in AasS (elektro-termal) 0,0001
Ivar G,0001
291 Selenium Se Fluorescent 0,0001
26
Cu, Fb, Cd, In 1vAaM 3,0001
27
Fe, Co, Cu, U, In,
Ca, Ag, Ni X-ray fluorescent 0,003
28} Browmid Br- Chemiluminescent 0,003
IC ' 0,2
29{ Chlorine Ci- Fotentiometric 0,5
I1c 0,05
Titrimetric 0,5
30! Hydrocarbonate H_CD; Titrimetric 1,0
3t} lodide J— Kinetic 0,002
32| Nitrate NO g IC 0,2
Fotentiometric 0,4
33| Nitrite NOZ_—- Fhotometry 0,01
IC 0,1
34| Fhosphate FD;— Fhotometry 0,01
Ic 1,0
35| Folyphosphate FPhotometry 0,01
36) Silicate S5i04" Fhotometry 0,05

-2/ 4 -




i 2 3 4
37| The same of soluble
silicates Fhotometry 0,05
Z8| Sulfate 50&— Titrimetric 2,0
Ic 0,3
3%| Chlorine cye Titrimetric 0,1
4G} Chlorine cl - Titrimetric 0,05
41} Hydrogen sulfide HyS Fhotometry 0,01
42} Ammonium NH Fhotometry 0,09
43} Soluble oxigen 02 | Titrimetric 0,1
44| Rigidity (Ca+Mg)
mg—ekv/dm3 Titrimetric 0,5
45} COD tir—0/ a3 Photometry i,0
44{ Acetat, Formate - IC 0,5
/D 0
CH-cZ2 = H-C?
0 ~H
471 Aliphatic ammines Fhotometry 0,03
CHﬁ— €CH,— NH,
48} Formaldegide HELC 0,002
o
H-cCcZ
H
491 Acetaldegide HELC 0,02
0
(H,—- €7
3 \H
S0} Aceton HELC 0,003
4
S1] Aromatic Ammines HELEC 0,0008-0,0015
{Toluidines)
’ (?)*NH
g2 Methylethylk;tone HELC 0,005
CH5— 3 — CH;CH3
53| Phenols /N\_0CH HELC 0,2-0,5
V)
-3 7 4 -
,\\o
A




1 2 3 4
4| Chlorphenols HELC 0,5-1,0
~HO
0].c1
A\
93] Anion surfactant Fhotometry 0,05
Fluorescent 0,005
96| Nonionic surfactant Fhotometry 0,5
S7| Cation surfactant Fhotometry 0,05
S8|Chloro Organic Pesticides -6
Lindane, Heptachlor, Gass cromatography (1-5)%10
Aldrin, Dieldren,
pbT, DDD, DDE
99} Folyaromatic Cromato—-mass- -5 -8
hydrocarbons, spectroscopy 10 -2 10

Organic compound,
Carboxilic acids,
Festicides,

Fhenol compounds

Note:

AAS (f)
AAS (-t}
IVAM

iC

HELC

Method of analysis

AAS with the fleame atomizationg

AAS with the electrothermal atomizationg
inversion voltammetry;

ionic cromatography;

highlyeffective liquid cromatographys;

-4/ 4 -
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Appendix |

Representative Instrument and Mobile Laboratory Costs
as Quoted Prices
from
Hewlett Packard - Kiev
and

Analytical Technologies Inc. - Fort Collins, CO, USA
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COMPUTERCENTER / KOMITIOTEPLIEHTP Page 1
Commercial suggestion #086/94

Division ShowRcomi# 1 {Currency Total amount | $160,486.40 ]

BipaineHus Bamora arasnbHa cyma

Sales Manager]
Kon nponasus|Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program})

ATTN / fo ysaru: Dr. Steven Fry

Date issued Senior Laboratory Specialist

Aara Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.94

Phone / Tenegon: (044) 220-13-67 (220-14-69) FAX / bakc: (044) 220-02-42

# Configuration Hem # Q-ty Unit Price Amount

Kongirypayin Kop, K-1b Bapricts Cyma
GC5890/MSD5972A System

1 |Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00

Series I Plus Gas Chromatograph
including Electonic Pressure Control
2 |Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00
for split/splitiess operation. .
Provides digital display of column head pressures
of 0 - 100 psi (6.9bar).

3 |split/Splitless capillary inlet with EPC and MSD 5890E #605 1 $5,255.00 $5,255.00
Configuration. Also includes HPIB digital communications
interface, HP-5MS column, traps, liner, Merlin Microseal
septum, and misc. hardware.

4 |Standard HP MSD System. G1020B 1 $67,970.00 $67,970.00
Includes HP 5972A MSD with ion gauge tube,
Vectra 486/66XM instrument controller with

16 MB RAM, 450 MB disk, coprocessor, 35" floppy,
UltraVGA, 17" UltraVGA monitor,

mouse, mouse pad, operating software, MS-DOS,
MS-Excel, MS-Windows,

Laserjet 4 printer (2MB RAM), installation and
documentation.

5 INIST Chem. Structure MS library. G1036A 1 $1,122.00 $1,122.00
PBM format, includes 62.000 MS spectra, uses
13 - 29 MB disc space.

6 |Purge & Trap Concentrator G1901A 1 $12,622.00 $12,622.00
7 |Pocket Heater for the P&T G1901A #002} 1 $419.00 $419.00
8 linterface cable for the P&T G1901A #011] 1 $131.00 - $131.00
9 JAutomatic sampler with single injector 7673A #276 1 $14,288.00 $14,288.00

HPIB-interface and Bar Code Reader.

Consists of Injector modute HP18593B,

Controller module HP 185968, Tray module

HP185968; Bar Code Reader Module HP18587A

and mounting bracket kit for HP5890 gas-

chromatograph ( HP18597-60655 and

HP18597-60665 ).

Includes shipping kit with 10ul syringe, 4mi-

solvent and waste bottles with diffusion screw

caps; 2ml-glass vials with polyethylene snap caps;

100 2-ml glass vials, caps and 11-mm crimper.

Subtotal Mainfraime $116,968.00

Consumables:
10 ]vespel-Ferrute for capillary direct or

open split interface 10/pk (0.4-mm id.) 5062-3508 2 $61.00 $122.00

For use with 0,2mm capillary columns.
11 |Vespel-Ferrule for capping off. {10/pk }. 5181-3308 2 $47.00 | $94.00
12 |column nut for MSD-interface. 05988-20066 5 $13.00 $65.00
13 JFilament assembly. 05971-60140 2 $203.00 $406.00
14 |K&M Electron multiplier assembly. 05971-80102 1 $1,137.00 $1,137.00
15 |pitfusion pump oil {18mi). 6040-0809 1 $79.00 $79.00



COMPUTERCENTER / KOMITIOTEPLEHTP

Commercial suggestion #086/94

Division ShowRoom#1 |Currency
BipgineHus Banwora

Total amount [ $160,486.40 ]

aranbHa cyma

Sales Manager]

Kog npogasus|Sold to / US Agency of International Development

Page 2

Date issued

Environmental Policy and Tecnology Programm (EPT-Program)
ATTN / Qo ysaru: Dr. Steven Fry
Senior Laboratory Specialist

Oata Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.84
Phone / Tenegon: (044) 220-13-67 (220-14-69) FAX / dake: (044) 220-02-42
# Configuration ltem # Q-ty Unit Price Amount
Kondopirypauis Kog K-Tb BapTicTts Cyma
16 |Nylon gloves (iarge 1 pr). 8650-0030 5 $16.00 $80.00
17 |Lint-free industrial wipes. 9310-4828 2 $174.00 $348.00
100% cotton, 9 x 9 inch (box of 300)
18 {Aluminium powder. 8660-0791 2 $28.00 $56.00
19 |startup Kit 19193M 1 $448.00 $448.00
20 {Column nut for capillary columns (2/pk). 5181-8830 5 $25.00 - $125.00
21 {Microseal kit 5181-8816 1 $242.00 $242.00
22 |Vvial rack for 11-mm vials (5/pk) 9301-0987 5 $31.00 $155.00
23 |2-ml cripm/snap vial, (in plastic pack) 5182-0547 5 $178.00 $890.00
24 |Crimping tool for 2 ml vials, 11mm caps 8710-0979 1 $169.00 $169.00
25 [Graph. ferr. 0.5 mm id for all col {10/pKk) 5080-8853 5 $48.00 $240.00
26 ]Septa gray 11 mm (144 /pk) 5080-8894 2 $73.00 $146.00
27 [spilit liner for capillary inlet 18740-80190 2 $48.00 $96.00
28 Isplitless liner for capillary inlet 18740-80220 2 $30.00 $60.00
Capillary Columns:
239 HP-1(Closslinked Methy! Silikone}
25 m x 0.2 mm x 0.33 um 19091A-102 2 $615.00 $1,230.00
30 [HP-5(Clossiinked 5%Ph-Me Silikone)
25 m x 0.2 mm x 0.33 um 19091J-102 2 $408.00 $816.00
31 |HP-FFAP (Cr/Link. Polyeth. Glycol-TPA Phase)
25mx0.2mmx 0.3 um 19091F-102 2 $408.00 $816.00
Syringes:
32 {Hamilton 701N 10 ul 9301-0021 2 $25.00 $50.00
33 JHamilton 7105NWG w/Guide 5 ul 9301-0089 2 $86.00 $172.00
34 [Hamilton 1001N 1,0 ml 9301-0038 2 $40.00 $80.00
35 |Hamilton 7101N  Single needie 1,0 ul 9301-0057 5 $58.00 $290.00
Training Courses:
36 JMass Selective Detector Op.Trg (DOS) H4043A 2 $2,100 $4,200
Subtotal for consumables: $8,412.00
Cost of analytical equipment / BapTicTe aHanit. obnagHaHHs: $125,380.00
VAT/NopaTtok Ha fonankosy BapTricte $35,106.40
Total/3aranom $160,486.40

Payment terms / YmoBu onnaru:

Wire transfer / BesroTiekoBuii nepekaa

Bank account & Address / Peksisurtu Gauky
CREDITANSTALT-BANKVEREIN
HEAD OFFICE: A-1010 VIENNA
ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.
ACCOUNT #: 23-38-861

DELIVERY TERMS
TEPMIH NOCTABKU

10
10

weeks after receiving payment

TVOKAHIB NC/Is1 OTPUMAaHHS onnaTty

If you will get any guestions concerning equipment Hewlett-Packard please, don't hesitate to contact HP rep in Ukraine
FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.:(044) 245-32-24 (224-04-71; 225-22-82), fax (044) 224- 00 22
or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. (044) 559-34-64. Vahdlty of tbfs quotanon: 90 days.

3amMoBHUK

Customer

DD.MM.YY

Seller
flpogaseus

=

04.11.94

.- DD.MM.YY

VAT - is additional tax which have to be paid after equipment delivery in Iocal currency

Seems to be VAT is temporary measure. May be since 1995 it will be canceled

M\




COMPUTERCENTER / KOMIMIOTEPLLEHTP

Commercial suggestion #084/94

Page 1

Division ShowRoomi#1

BinaineHus

Currency
Bamora

Total amount
3aransHa cyma

$59,640.32

Sales Manager]
Kon npopnaeus

Sold to / US Agency of International Development

ATTN / Qo ysarn: Dr. Steven Fry

Date issued

Senior Laboratory Specialist

Environmental Policy and Tecnology Programm (EPT-Program}

Barva Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94
Phone / Tenedon: (044) 220-13-67 (220-14-69) FAX / dake: (044) 220-02-42
# Configuration ltem # Q-ty | Unit Price Amount
Koughirypauia Kop K-1b BaprTicTts Cyma
Gas Chromatograph FID & ECD
1 |Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00
Series Il Plus Gas Chromatograph
including Electonic Pressure
Control

2 |Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00

for split/splitless operation.

3 |Temperature-programmed on-column 5890E #116 1 $3,599.00 $3,599.00

capillary inlet with EPC

4 |Single FID with make up gas adapter 5890E #211 1 $2,201.00 $2,201.00

5 ISingle Electron Capture Detector 5890E #231 1 $4,696.00 $4,696.00

7 }install a set of three pressure regulators 5890E #L43 1 $1,329.00 $1,329.00

8 |Single instrument advanced datastation G1271A 1 $11,370.00 $11,370.00

includes an Vectra 486/50VL2 computer;

80486DX2 processor, 12MB RAM, 210MB harddisc,

coprocessor, 35"-Diskdrive, UltraVGA card

and an 15"-UitraVGA-monitor, tilt- and swievel,

mouse, mousepad, keyboard and HPIB-interface;

an HP Laserjet 4 printer with 2MB RAM and an

single instrument dual-channel software{G1201A).

An the MS-Excel-Report generator software G1280C.

Price on mainfraime: $38,356.00
Capillary Columns:

9 jUltra 1: 25 mx0.2mm x 0.33 um 19091A-102 2 $615.00 $1,230.00
10 JUltra 1: 50 mx0.2mm x 0.33um 19091Z-105 2 $692.00 $1,384.00
11 |HP-1: 30 mx0.53mm x 1.5um 19095Z-323 $562.00 $1,124.00

Cross-linked 5% phenyl methyl silicone gum phase
12 JUltra 2: 25mx0.2mm x 0.33um 19091B-102 2 $615.00 $1,230.00
13 Juitra 2: 50mx0.2mm x 0.33um 19091B-105 | 2 $935.00 $1,870.00
14 |FFAP: 25 mx0.32mm x 0.5um 19091F-112 2 $450.00 $900.00
15 {HP-1701:30mx0.25mmx0.25um 19091L-433 2 $528.00 $1,056.00
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COMPUTERCENTER / KOMITIOTEPLEHTP Page 2
Commercial suggestion #084/94

Division ShowRoom# 1 |[Currency Total amount | $59,640.32 {

Bipninenus Baniwora arancHa cyma

Sales Manager]
Kon npopasus}Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm {EPT-Program)

ATTN / Qo ysaru: Dr. Steven Fry

Date issued Senior Laboratory Specialist
Bata Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.94

Phone / Tenegon: (044) 220-13-67 (220-14-69) FAX / ®akc: (044) 220-02-42
# Configuration Item 3# Q-ty Unit Price Amount
Kongirypauis Kon K-Tb BapricTe Cyma
Syringes: '
16 |GC-on column (metal removable needle syringe 10 9301-0562 2 $126.00 $252.00
17 |Replacement needles (3p/k) 9301-0561 1 $126.00 $126.00
18 [Hamilton 701N 10 ul 9301-0021 4 $25.00 $100.00
19 |Hamilton 7101N Single needle 1.0 ul 9301-0057 2 $58.00 $116.00
20 |Hamilton 1001N fixed SS needie 1.0 mi 9301-0038 2 $40.00 $80.00
Subtotal for consumables: - $8,238.00
Cost of equipment / BapTictb oSnagHaHHSA: $46,594.00
VAT /MopaTok Ha Jonankoey BapricTh $13,046.32
Total/3aranom { $59,640.32
Payment terms / YmoBu onnatu: Bank account & Address / Pekgiautu 6anxy -
CREDITANSTALT-BANKVEREIN '
Wire transfer / BesrotiskoBuii nepekas HEAD OFFICE: A-1010 VIENNA

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.
ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH NOCTABKHA 9 THXAHIB MTiCAs OTPUMAHHSI OnaaTn

If you will get any questions concerning equipment Hewlett-Packard please, don't hesitate to contact HP rep in Ukralne
FE Dr. Andrey Esaulenko {SE Igor Tanasov): tel.:(044) 245-32-24 {224-04-71; 225-22-82), fax (044) 224 00- 22 ’ i
or to HP Demo-Center Ms. Natalia Ostanina {Ms.Tatjana Pankratjeva) tel. (044} 559-34-64. Vahdlty of thrs quotahon 90 days.

Customer Seller \ I a..u; / - 04.11.94

3amoeHuK DD.MM.YY Mpogaseuys . -\ i / DD.MM.YY

o~

e

VAT - is additional tax which have to be paid after equipment delivery in local currency
Seems to be VAT is temporary measure. May be since 1995 it will be canceled
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COMPUTERCENTER / KOMITHOTEPLLEHTP

Page
Commercial suggestion #083/94

BinnineHnsa

Division ShowRoomi# 1

Currency
Bamora

Total amount l $62,782.72 ]

aranbHa cyma

Sales Manager,
Koa npopasus

Date issued

Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)
ATTN / fo ysaru: Dr. Steven Fry

Senior Laboratory Specialist

BData Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.84
Phone / Tenegon: (044) 220-13-67 (220-14-69) FAX / ®akc: (044) 220-02-42
# Configuration ltem # Q-ty{ Unit Price Amount
Kondgirypauin Kopg K-1b BapTicTs Cyma
Gas Chromatograph with TCD & FPD
1 |Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00
Series Il Plus Gas Chromatograph
including Electonic Pressure
Control
2 |capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00
for split/splitiess operation.
3 [Temperature-programmed on-column 5890E #116 1 $3,599.00 $3,599.00
capillary inlet with EPC
4 }Single Thermal Conductivity Detector 5890E #221 1 $2,922.00 $2,922.00
5 ISingle Flame Photometric Detector 5890E #240 1 $7,660.00 $7,660.00
7 linstall a set of three pressure regulators 6890E #L43 1 $1,329.00 $1,329.00
8 ISingle instrument advanced datastation G1271A 1 $11,370.00 $11,370.00
includes an Vectra 486/50VL2 computer;
80486DX2 processor, 12MB RAM, 210MB harddisc,
coprocessor, 3S"-Diskdrive, UitraVGA card
and an 15"-UltraVGA-monitor, tilt- and swievel,
mouse, mousepad, keyboard and HPIB-interface;
an HP Laserjet 4 printer with 2MB RAM and an
single instrument dual-channe! software(G1201A).
An the MS-Excel-Report generator software G1280C.
Price on mainfraime: $42,041.00
Consumables/Supplies:
Capillary Columns:
9 jUitra 1: 25 mx0.2mm x 0.33 um 19091A-102 $615.00 $1,230.00
10 jUltra 1: 50 mx0.2mm x 0.33um 19091Z-105 $692.00 $1,384.00
11 JHP-1: 30 mx0.53mm x 1.5um 19095Z2-323 2 $562.00 $1,124.00
Cross-finked 5% phenyl methyl! silicone gum phase
12 |Ultra 2: 25mx0.2mm x 0.33um ] 19091B-102 2 $615.00 $0.00
13 |Ultra 2: 50mx0.2mm x 0.33um | 19091B-105 2 $935.00 $1,870.00
14 |[FFAP: 25 mx0.32mm x 0.5um 19091F-112 2 $450.00 $900.00
15 JHP-1701:30mx0.25mmx0.25um 190910L-433 2 $528.00 $1,056.00




L 3

COMPUTERCENTER / KOMIMTIOTEPUEHTP

Commercial suggestion #083/94

Page 2

Division ShowRoomit1
Binnineunsa

Currency
BamoTa

Total amount ] $62,782.72 ]

aranbHa cyma

Sales Manager
Kop npogaeus

Date issued

Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm {EPT-Program)
ATTN / Bo ysaru: Dr. Steven Fry
Senior Laboratory Specialist

Darta Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94
Phone / TenegoHn: (044) 220-13-67 (220-14-69) FAX / ®dake: (044) 220-02-42
# Configuration Item # Q-ty Unit Price Amount
Kongpirypauis Kon, K-Tb BaprticTs Cyma
Syringes:

16 |GC-on column {metal removable needle syringe 10| 9301-0562 2 $126.00 $252.00
17 |Replacement needies (3p/k) 9301-0561 1 $126.00 $126.00
18 [Hamilton 701N 10 ul 9301-0021 4 $25.00 $100.00
19 {Hamilton 7101N Single needle 1.0 ul 9301-0057 2 $58.00 $116.00
20 [Hamilton 1001N fixed SS needle 1.0 ml 8301-0038 2 $40.00 $80.00
21 |startup Kit 19199M 1 $448.00 $448.00
22 |Microseal kit 5181-8816 1 $242.00 $242.00
23 |vial rack for 11-mm vials {5/pk) 9301-0987- 5 $31.00 $155.00
24 }2-ml cripm/snap vial, {in plastic pack) 5182-0547 5 $178.00 $890.00
25 {crimping tool for 2 mi vials, 11mm caps 8710-0979 1 $16%.00 $169
26 |Graph. ferr. 0.5 mm id for all col (10/pk) 5080-8853 5 $48.00 $240.00
27 |septa gray 11 mm (144 /pk) 5080-8894 3 $73.00 $219.00
28 |spiit liner for capillary inlet 18740-30190 2 $48.00 $96.00
29 |spiitiess liner for capillary inlet 18740-80220 2 $30.00 $60.00
Subtotal for consumables: $7,008.00
Cost of equipment / BapTicTe 06nagHaHHs: $49,049.00
VAT /MopaTtok Ha flopagkoey BapTicTs $13,733.72
Total/3aranom | $62,782.72

Payment terms / YmoBu onnaru:

Wire transfer / BearoTtiekoBuiA nepekas

CREDITANSTALT-BANKVEREIN
HEAD OFFICE: A-1010 VIENNA

ACCOUNT #: 23-38-861

Bank account & Address / PekBiantn Ganky

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

DELIVERY TERMS 9
TEPMIH NOCTABKMW 9

weeks after receiving payment
TYOKQHIB ricns oTpUMaHHda OnnaTu

if you will get any questions concerning equipment Hewlett-Packard please, don't hesitate to contact HP rep in Ukraine
FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.((044) 245-32-24 (224-04-71; 225-22-82), fax: (044) 224-00-22
or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. (044) 559-34-64. \'/alidi';y’a‘ t!ji§ quotation: 90 days.

3aMoBHUK

Customer

DD.MM.YY

04.11.94
DD.MM.YY

Seller i b
Mpoaaseuys l‘. KZ//@ I

VAT - is additional tax which have to be paid after equipment delivery ih'l_oi:El currency.
Seems to be VAT is temporary measure. May be since 1995 it will be canceled.
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COMPUTERCENTER / KOMITKOTEPUEHTP
Commercial suggestion #085/94

Page 1

Division ShowRoom# 1 |Currency
BinnpineHHa Banwota

Total amount
aranbHa cyma

l $63,768.32 ]

Sales Manager|

Kon npopasus|Sold to / US Agency of International Development

ATTN / Ao ysarn: Dr. Steven Fry

Date issued

Senior Laboratory Specialist

Environmental Policy and Tecnology Programm (EPT-Program)

Rara Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.S4
Phone / Tenegox: (044) 220-13-67 (220-14-69) FAX / ®akc: (044) 220-02-42
# Configuration item # Q-ty Unit Price Amount
Kordirypauis Kon K-Tb BapTicTb Cyma
Gas Chromatograph with FID & NPD
1 |Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00
Series 1l Plus Gas Chromatograph
including Electonic Pressure
Control
2 [Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00
for split/splitless operation.
3 |Temperature-programmed on-column 5890E #116 1 $3,599.00 $3,599.00
capillary inlet with EPC
4 ISingle FID with make up gas adapter 5890E #211 1 $2,201.00 $2,201.00
5 |Single Nitrogen-Phosphorus Detector 5890E #231 1 $2,817.00 $2,817.00
7 }linstall a set of three pressure regulators 5890E #L43 1 $1,329.00 | $1,329.00
8 }Single instrument advanced datastation G1271A 1 $11,370.00 $11,370.00
includes an Vectra 486/50VL2 computer;
80486DX2 processor, 12MB RAM, 210MB harddisc,
coprocessor, 3S"-Diskdrive, UltraVGA card
and an 15"-UltraVGA-monitor, tilt- and swievel,
mouse, mousepad, keyboard and HPIB-interface;
an HP Laserjet 4 printer with 2MB RAM and an
single instrument dual-channel software(G1201A).
An the MS-Excel-Report generator software G1280C.
Price on mainfraime: $36,477.00
Consumables/Supplies:
Capillary Columns:
9 |Uitra 1: 25 mx0.2mm x 0.33 um 19091A-102 2 $615.00 $1,230.00
10 |Uitra 1: 50 mx0.2mm x 0.33um 18091Z-105 2 $692.00 $1,384.00
11 |HP-1: 30 mx0.53mm x 1.5um 19095Z-323 2 $562.00 $1,124.00
Cross-linked 5% phenyl methyl! silicone gum phase
12 j{Uitra 2: 25mx0.2mm x 0.33um 19091B-102 | 2 $615.00 $0.00
13 JUltra 2: 50mx0.2mm x 0.33um 19091B-105 2 $935.00 ‘\$1,870.00
14 {FFAP: 25 mx0.32mm x 0.5um 19091F-112 2 $450.00 ' $900.00
15 |HP-1701:30mx0.25mmx0.25um 19091L-433 2 $528.00 $1,056.00
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COMPUTERCENTER / KOMITIOTEPLLEHTP Page 2
Commercial suggestion #085/94

Division ShowRoom# 1 [Currency Total amount | $63,768.32 [

BinpinexnHn Banwrta aranbHa cyma

Sales Manager]
Kon nponasus|Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)
ATTN / Ao ysaru: Dr. Steven Fry
Date issued Senior Laboratory Specialist
Aarta Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04 .Nov.94

Phone / Tenecpon: (044) 220-13-67 (220-14-69) FAX / ®akc: (044) 220-02-42
# Configuration ltem # Q-ty Unit Price Amount
Kowudpirypauyia Kop K-Tb BapTicte Cyma
11 {HP-1: 30 mx0.53mm x 1.5um 19095Z2-323 2 $562.00 $1,124.00
Cross-linked 5% phenyl methyl silicone gum phase
12 {Ultra 2: 25mx0.2mm x 0.33um 19091B-102 2 $615.00 $1,384.00
13 {Ultra 2: 50mx0.2mm x 0.33um 19091B-105 | 2 $935.00 $1,870.00
14 |FFAP: 25 mx0.32mm x 0.5um 19091F-112 2 $450.00 $900.00
15 |HP-1701:30mx0.25mmx0.25um 19091L433 | 2 $528.00 $1,056.00
Syringes:
16 |GC-on column {metal removable needle syringe 10 9301-0562 2 $126.00 $252.00
17 |Replacement needles (3p/k) 9301-0561 1 $126.00 $126.00
18 |Hamilton 701N- 10 ul 9301-0021 4 $25.00 $100.00
19 |Hamilton 7101N Single needle 1.0 ul 9301-0057 2 $58.00 $116.00
20 |Hamilton 1001N fixed SS needle 1.0 ml . 9301-0038 2 $40.00 $80.00
Supplies:
21 |startup Kit 19199M 1 $448.00 $448.00
22 |Microseal kit 5181-8816 1 $242.00 $242.00
23 |vial rack for 11-mm vials (5/pk) 9301-0987 5 $31.00 $155.00
24 12-ml cripm/snap vial, (in plastic pack) 5182-0547 5 $178.00 $890.00
25 [crimping tool for 2 mi vials, 11mm caps 8710-0979 1 $169.00 $169
26 {Graph. ferr. 0.5 mm id for all col (10/pk) 5080-8853 5 $48.00 $240.00
27 }septa gray 11 mm (144 /pk) 5080-8894 5 $73.00 $365.00
23 |split liner for capillary inlet 18740-80190 4 $48.00 $192.00
29 |splitless liner for capillary inlet 18740-80220 4 $30.00 $120.00
Subtotal for consumables: - $13,342.00
Cost of equipment / BapTicTb 06n23gHaHHR: $49,819.00
VAT/NMopartok Ha Qogagkoey BapTicth $13,949.32
Total/3aranom | $63,768.32
Payment terms / ¥YmoBeu onnatu: Bank account & Address / Peksizantu 6aHky
CREDITANSTALT-BANKVEREIN
Wire transfer / Bearotiskosuit nepekas HEAD OFFICE: A-1010 VIENNA

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.
ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH NOCTABKW 9 i‘ TYWXOHIB 1icns OTPUMAaHHS onaaTn

If you will get any questions concerning equipment Hewilett-Packard please, don't hesitate to co'ntacg_ﬂP;reQ in Ukraine
FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.:{044) 245-32-24 (224-04-71; 225-22-82), fa?{: (09-4)’ 224_-09-?2.‘
or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. {044) 559-34-64. Validi'ty of tHTE qdotaticjn": 390 days.

Customer Seller ! //(/ { - - 04.11.94
A f A o
3amoBHuk | DD.MM.YY Mpopaseus .\ (AL~ DD.MM.YY

VAT - is additional tax which have to be paid after equipment delivery in local currency.
Seems to be VAT is temporary measure. May be since 1995 it will be canceled

/




COMPUTERCENTER / KOMITIOTEPLIEHTP

Commercial suggestion #088/94

Division ShowRoomdi# 1 |Currency

BianinexxHs

Bamota

Total amount ] $122,549.76 l

3aransHa cyma

Page 1

Sales Manager
Kop npopasy,

Date issued
Harta

04.Nov.94

Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm (EPT-Program)

ATTN / o ysaru: Dr. Steven Fry

Senior Lahoratory Specialist

Phone / Tenegon: (044) 220-13-67 (220-14-689)

Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

FAX / ®axkc: (044) 220-02-42

#

Configuration
Kondirypauis

ltem #
Kopn,

Q-t
K-T

Unit Price
Baprticts

Amount
Cyma

10
1
12

HPLC 1050/DAD/FD/ECD

HP-1050 Series Quarternary Pump

includes solvent conditioning module with four
1-liter solvent bottles, each with sparger, filter,
cap and four individual helium regulators;
start-up -kit and documentation; one HP1050

remote control cable.

Maintenance Kit

includes spare parts required for one year of
normal operation of the pump.

Manual Injection Valve.

Factory instalied into solvent conditioning module.
Includes Rheodyne 7125 valve with 20 pl foop,
position-sensing switch, remote start cable,

250 ui Hamilton syringe and needie, leak drain.
Diode-Array HPLC-Detection System,
includes HP G1306A Diode-Array Detector with
start-up kit and communication interface

for control by HPLC3D Chemstation
(DOS-Series); HPIB-cable, Tm;

SST Flow Cell, 10 mm pathlength, 13 pi;

and an Vectra 486/66XM computer;

80486DX processor, 16MB RAM, 450MB harddisc,
coprocessor, 3S"-Diskdrive, UltraVGA card

and an 15"-UltraVGA-monitor, tiit- and swievel,

mouse, mousepad, keyboard and HPIB-interface;

an HP Laserjet 4 printer and an single instrument
chemstationsoftware (G13074).

HP_1046A Programmable Fluorescence Detector
Includes 280 nm cut-off filter; one 2 x 2 mm stit

on excitation side; two 4 x 4 mm slits on emmision

side; 1/16-inch swagelok female connections for

solvent inlet and outlet; documentation.

Communication Interface.

For control by HP 3396B integrator or

HP-Chemstation { 3D-DOS-Series ).

includes HPIB interface, HPIB-cable 0.5 m long.
Maintenance Kit.

Cut-off filter kit 1.

including special low fluorescent filters for

389, 408, 450, 500, 550 nm.

HP _1048A Programmable Electrochemical Detec
Includes inlet capillary, outlet tubing, glassy

carbon working electrode, solid state electrode

and documentation.

Solvent thermostat.

Gold working electrode. includes P/N 01049-28802.
Reference eiectrode with internai electrolyte

KCt solution, includes reference electrode (P/N 01049-62902)

and KCl solution ( P/N 01049-92101 ). l

79852A

79852A #010

79852A #021

G1324A

1046A

1046A #305

1046A #502
1046A #810

1049A

1049A #025
1049A #030
1049A #035

NN =

$16,557.00

$506.00

$1,232.00

$34,236.00

$15,428.00

$1,284.00

$782.00
$439.00

$10,636.00

$1,373.00
$405.00
$514.00

$16,557.00

$506.00

$1,232.00

$34,236.00

$15,428.00

$1,284.00

$782.00
$439.00

$10,636.00

$1,373.00
$810.00
$1,028.00

\Wo
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COMPUTERCENTER / KOMIMIOTEPUEHTP
Commercial suggestion #088/94

Page 2

Division ShowRoomi#1
Bipninenus

Currency
Barnora

Total amount
3aransda cyma

' $122,549.76 I

Sales Manager
Kopn npopasiy,

Date issued

Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm (EPT-Program)
ATTN / [o ysaru: Dr. Steven Fry
Senior Laboratory Specialist

Payment terms / ¥moeu onnatu:

Wire transfer / BesrotiskoBuA nepekas

Aata Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94
Phone / Tenegon: (044) 220-13-67 (220-14-69) FAX / Qakc: (044) 220-02-42
# Configuration item # Q-t Unit Price Amount
Kougpirypaviis Kopg, K-t BapricTe Cyma
13 ]signal/remote cables to Universal 1049A #105] 1 $158.00 $159.00
includes signal cable ( P/N 01046-60105 ) and
remote control cable ( P/N 01048-60201 ).
14 |Polishing kit. 01049-67001 | 1 $30.00 $90.00
15 |Glassy carbon working electrode. 01049-64105 | 1 $102.00 $102.00
Subtotal mainfraime . $64,662.00
Consumabies:
16 |Deuterium Lamp 79883-60002 1 $557.00 $557.00
17 {Xenon-arc flash iamp. 2140-0549 1 $575.00 $575.00
HPLC columns:
18 |Hypersyl ODS 5 um, 200x4.6mm 799160D-574 | 2 $340.00 $680.00
19 |Hypersyl Silica 5 um, 200x4.6mm 79916S1-574 | 2 $340.00 $680.00
20 |Spare frits for 4.6 mm columns (6/pk) 01090-27603 3 $24.00 $72.00
21 |Hypersyl 0ODS 5 um, 200x2.1mm 799160D-572 | 2 $340.00 $680.00
22 ITSK Column 3000SW (XL Sum 7.8x300mm) 7991283-597 | 2 $1,019.00 $2,038.00
Supplies:
23 {connecting calillary 35x0.12mm id 75841-87609 | 1 $64.00 $64.00
24 }Flexible capillaries (without fittings) 105 mm 5021-1820 1 $36.00 $36.00
25 [Fittings (10/pk) 5062-2418 1 $127.00 $127.00
26 JHPLC-50 ul syringe 9301-0875 2 $30.00 $60.00
27 IHPLC-100 ui syringe 9301-0401 2 $33.00 $66.00
28 |capillary kit 5061-3315 1 $315.00 $315.00
29 |Solvent filter kit 3150-0577 2 $381.00 $762.00
30 [Memb. tefion filter (10/pk) 3150-0509 2 $25.00 $50.00
31 [sample loop 10ul 0101-0376 1 $57.00 $57.00
32 [Vespel rotor seal for manual injector 0101-0623 1 $61.00 $61.00
Training courses:
33 |HPLC 3D-ChemStation Op.Trg. (DOS) H4033A 2 $2,100.00 $4,200.00
Subtotal for consumables: ~... $11,080.00
Cost of equipment/BapricTs o6nagHanus o $95,742.00
VAT/fonatox Ha Jonankosy BapTicTs { 28.00% - | $26,807.76
Total/3aranom [ $122,549.76

CREDITANSTALT-BANKVEREIN
HEAD OFFICE: A-1010 VIENNA

ACCOUNT #: 23-38-861

Bank account & Address / Pekgiautu 6aHky

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

DELIVERY TERMS 10
TEPMIH NOCTABKH 10

weeks after receiving payment
TYOKOHIB MicIs OTPAMAHHS onnaarTn

If you will get any guestions concerning equipment Hewlett-Packard please, don't hesitate to contact HP rep in Ukraine
FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.:(044) 245-32-24 (224-04-71; 225-22-82), fax: '(044')__524-0Q_-22
or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. (044) 559-34-64. Validity ofthis qﬁotation: 90 days.

Customer
3amoBHuK

DD.MM.YY

Selier
Mpogaseysb

WEs

04.11.94
DD.MM.YY

—

VAT - is additional tax which have to be paid after equipment delivery in local _currenéy.
Seems to be VAT is temporary measure. May be since 1995 it will be canceled

\@&j\



COMPUTERCENTER / KOMITIOTEPLLIEHTP

Commercial suggestion #087/94

Division ShowRoom# 1 |Currency
Bioninenns Bamiora

Total amount
aranbHa cyma

! $33,728.28 ]

ales Manager

Date issued

Kon npopasusd Sold to / US Agency of International Development
Environmentat Policy and Tecnology Programm {(EPT-Program)
ATTN / Ao ysaru: Dr. Steven Fry
Senior Laboratory Specialist
Rarta Address / Agpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.94
Phone / Tenecon: (044) 220-13-67 (220-14-69) FAX / daxke: (044) 220-02-42
# Configuration Item # Q-ty | Unit Price Amount
Koncpirypavia Kop, K-To Bapricta Cyma
1 |Win-UV-Visible Spectroscopy System. Gi1110A 1 $22,770.00 $22,770.00
Includes HPB8452A with 190-820 nm wavelegth range;
2 nm optical bandwidth.
HP Vectra 486/50VL2 with 3S" diskdrive,
210 MB harddisc, 12MB RAM, Mouse, Mousepad,
Ultra VGA-card, 15"UitraVGA monitor,
Deskjet 500 printer, MS-DOS, MS-Windows
G1100A General Scanning and G1101A Quantification
UV-Vis-Software and documentation.
Subtotal Mainfraime $22,770.00
Consumables:
2 |Thermostatable Cell Holder. 89054A 1 $791.00 $791.00
A jacketed cell holder for standard 1cm cuvettes
with provisions for attaching to a water bath with
temperature-regulated, circulating water.
3 jstandard Cuvette. 89063A 4 $398.00 $1,592.00
Quartz, 10 mm path length, matched pair.
4 IDeuterium Lamp Assembly. 08452-60104 2 $599.00 $1,198.00
Subtotal for consumables: $3,581.00
Cost of analytical equipment / BapTictb ananit. o6nagHaHHs: $26,351.00
VAT/Nopatok Ha Jopnankosy BapTicTe $7,378.28
Total/3aranom | - $33,729.28

Payment terms / Ymoeu onnartu:

Wire transfer / Bearoviskoeui nepexas

Bank account & Address / PeksianTtu 6anky
CREDITANSTALT-BANKVEREIN
HEAD OFFICE: A-1010 VIENNA
ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.
ACCOUNT #: 23-38-861 ‘

DELIVERY TERMS 9

I TEPMIH NOCTABKW 9

weeks after receiving payment
TVXAHIB nicns oTPpUMaHHsa onnaT

If you will get any questions concerning equipment Hewilett-Packard please, don't hesitate to contact HP rep in Ukraine
FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.:(044) 245-32-24 (224-04-71; 225-22- 82) fax (044) 224 00-22
or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. (044) 559-34- 54. Vahdnfy‘of t;ns quotatlon 90 days.

Customer
3amMoBHUK

DD.MM.YY

Seller
npo,aaseub

/?////fé

04.11.94

DD.MM.YY

VAT - is additional tax which have to be paid after equipment dehvery |n ocal. currency

Seems to be VAT is temporary measure. May be since 1995 it will be canceled '
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Appendix J

Professional Resume

for

Dr. Steven M. Fry
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About the Author

PROFILE: Dr Steven Fry over seventeen years of diverse analytical and management
experience. His primarily area of interest has been in the development of analytical
methodologies for metals, organic, radiochemical nuclides, and inorganics in
environmental waters and soils. He has twelve years of experience analyzing
environmental samples. He has developed methods for: Atomic Spectroscopy, Molecular
Spectroscopy, Chromatography, Radiochemistry, Organic Halide Analyses, and
Electrochemistry. Dr. Fry has three years of production management experience. As a
Project Manager, Dr. Fry specialized in identifying unique solutions to meet each client's
special requirements. He also advises clients on regulatory compliance issues for RCRA,
CERCLA, CWA, UST, TCLP, TTO and SSW846 requirements.

SUMMARY OF PROFESSIONAL EXPERIENCE:

. Dr. Fry is currently a Technical Representative and a Senior Project Manager. His
is primarily responsible for developing and managing ATL's largest DOE account,
providing $3 million in analytical services for the Environmental Restoration
Project at Los Alamos National Laboratory. He is also involved in writing and
evaluating Quality Assurance Project Plans (QAPP's), Sampling and Analysis Plans
(SAP’s), and contracts.

. Dr. Fry was previously Client Services Manager for three years at Analytical
Technologies. He was responsible for managing Project Management, Report
Management, Waste Disposal, and Sample Control. As the head of Project
Management, he was in charge of all phases of business development.

. As Client Services Manager, he was responsible for all aspects of supervision for
four departments. These duties included: Quality Control, pricing of analytical
services, business development, waste collection and minimization, and
procurement and hiring; all four growth from $1.5 million (1991) to $4.0 million
(1994). This growth was successfully completed with on-time and quality ratings
of 99% effectiveness.

. As a manger, Dr. Fry has consistently facilitated major improvements in
productivity in every management solution. While serving as Client Services
Manager at Analytical Technologies, his departments improved report quality rom
60% up to 99.7%. As a production supervisor at Gidden Coatings and Resins, his
department improved from thirteenth to second place in productivity and safety.

. Dr. Fry has participated in major environmental studies for the United States EPA
(USEPA), the United States Geological Survey (USGS), and Illinois Geological
Survey. This work included trace metal analyses using all of the current atomic
spectroscopic methods (ICAP, GFAAS, FAAS, FAES, and CVAA). This work
was performed using or developing approved methodologies for the USEPA, the
USGS, and the Illinois Geological Survey.

. Dr. Fry has been involved in all phases of methods development and methods
writing for environmental samples. At Analytical Technologies, Dr. Fry developed
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and co-authored USEPA Methods 1649a and 1650 for the analyses of Organic
Halides. This work included full method validation studies for both methods.

At Colorado State University, Dr. Fry determined the fate of lead, mercury, and
other heavy metals in aquatic systems for the USGS. He developed a
preconcentration system that improved detection limits for heavy metals in water
by 500 fold, with simultaneous real-time detection of 20 different metals species.

While at University of Illinois, Dr. Fry developed methods for radiochemical
determinations of : Radium, Radon, Gross Alpha and Gross Beta for the Illinois
Geological Survey. Dr. Fry also developed a Proton Induced X-Ray Emission
system for the non-destructive determination of trace elements in environmental
samples and semiconductors. He also contributed to the USEPA's landmark study
of lead contamination of plant and animal species around interstate highways. The
results of this study lead to the eventual elimination of lead additives in fuels.

Dr. Fry served on the faculty at Alfred University and Colorado State University.
He taught courses in Instrumental Analysis for three years, and graduate level
Atomic Spectroscopy. These courses consisted of detailed coverage of all modern
analytical instrumental techniques. He also taught Analytical Chemistry and
Introductory Chemistry for four years. While at Alfred University, Dr. Fry also
served as Research Director for senior research projects.

At Alfred University, Dr. Fry developed chromatographic analysis methods for the
separation, identification, and measurement of constituents in beverages, gasoline,

and non-steroidal anti-inflammatory drugs in biological fluids. He also has taught
short courses in practical statistics and personal computing.



