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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 tearn 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 fmdings 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 CH2M HILL team includes the following organizations:

Center for International Environmental Law
Clark Atlanta UniversityfHBCUMI 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

I
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BACKGROUND

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.

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.
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Executive Summary

As a part of USAID's assistance program, the Environmental 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 1993 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.

Overall, 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 terminology) 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

pollutants include: pesticides, herbicides, chlorinatedhydrocarbons, aromatic hydrocarbons, polynuclear

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 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 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 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

tum 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

ES 2
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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

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 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 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 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 qn that equipment. This upgrade could be accomplished in 3 - 6 months. Adding soils

capabiliti~s 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.

ES 3
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The consultant also noted that 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 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 results. 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 QAlQC programs, that consisted of sporadic monthly

evaluations of data quality, rather than the daily performance measurements required by world

standards. The QAlQC 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.

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 measurerrients; (3) providing QAlQC 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

ES4
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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 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.

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 als0 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.

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 leadership ability to develop and operate a program that would improve the reliability of

analytical data and build public confidence in Ukrainian analytical laboratories.

ES 5



Table of Contents:

Contents p1

2.1.1 Problems Facing Analytical Laboratories 4

2.1.2 Determination of the Process to Find Solutions 5

2.1.2.1 Determination of Technical Capabilities 5

2.1.2.3 Determination of Position in the Market 5

2.1.2.3 Determination of Effectiveness of Laboratory Management 6

2.1.3 Determination of the Scope of the Project 6

2.1.3.1 Food Testing Capabilities Compared to Environmental Testing Capabilities 7

2.1.3.2 Determination of Project Options for Improving Environmental Testing Capabilities 8

2.1.3.2.1 Creation of a New Central Laboratory for All Environmental Matrices 8

2.1.3.2.2 Creation of a Portable Laboratories for Nation-Wide Environmental Testing 8

2.1.3.2.3 Upgrading a Low Level Existing Central Laboratory for all Environmental Matrices 9

2.1.3.2.4 Upgrading a Medium Level Existing Central Laboratory for all Environmental Matrices 9

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

Analyses 9

2.1.3.3 Intercomparison of the Relative Benefits of Water. Soil. and Air Testing 10

2.1.3.4 Overall Conclusions on the Scope of the Project 10

1 Introduction

3

3

4

4

1

1

1

2

2

2

Page(s)

ES 1 - 5

EPT Project Background

Report Preparation

Preparation Team

Methodology

Scope of Work, Rationale, and Methodologies

Report Purpose and Organization

Main Purposes of the Report

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

Organizational Structure of the Report

Organization and Description of Appendices

1.1

Executive Summary

2

1.3

1.3.1

1.3.2

1.2

1.2.1

1.2.2

1.2.3

1.2.3.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Contents p2

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

Water Laboratory Capabilities 12

3.2 Evaluation of the Committee for Standards National Laboratory Certification Program 15

3.2.1 Laboratory Certification Process 15

3.2.2 Laboratory Certification Requirements and Standards 15

3.1 Current Status of Reliability and Credibility of Ukrainian Analytical Data 12

3.1.1 Methodology of Developing a Basic Bench-Level Laboratory Quality Control Program 14

3.1.2 Benefits of a Daily Basic Laboratory Level Quality Control Program 14

3.1.3 Potential Future Actions Leading to World Class Standards of Data Quality 14

11

11

12

Methodologies

Methodology and Criteria for Interviews and Laboratory Inspection Tours

Method of Evaluation of Results from Interviews and Laboratory Inspections

3.3.2 Evaluation of the Kiev Vodocanal Laboratory 19

3.3.2.1 Function and Scope of Mandate of the Laboratory and Agency 19

3.3.2.2 Competence of Management 19

3.3.2.3 Level of Equipment 22

3.3.2.4 Levels and Competence of Staff 22

3.3.2.5 Level of Facilities 22

3.3.2.6 Level of Quality Assurance Plan and Quality Control Measurements 22

3.3.2.7 Major Problems Facing the Laboratory and Critical Factors for Success 22

3.3.2.8 Ability to Continue to Receive Samples and Remain Solvent 23

3.3 Evaluations of Two Vodocanal Laboratories 16

3.3. Brovary Vodocanal 17

3.3.1.1 Function and Scope of Mandate of the Laboratory and Agency 17

3.3.1.2 Competence of Management 17

3.3.1.3 Level of Equipment 17

3.3.1.4 Levels and Competence of Staff 17

3.3.1.5 Level of Facilities 18

3.3.1.6 Level of Quality Assurance Plan and Quality Control Measurements 18

3.3.1.7 Major Problems Facing the Laboratory and Critical Factors for Success 18

3.3.1.8 Ability to Continue to Receive Samples and Remain Solvent 18

3.3.1.9 Ability to Cooperate with Other Agencies and Share Results 18

3.3.1.10 Overall Conclusions 18

2.2

2.2.1

2.2.2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Contents p3

5.2 Follow-Up Actions Needed in Order to Implement the Project 35

5.2.1 USAID Washington Approval 35

5.2.2 Memorandum of Understanding 35

5.2.3 USAID Provides Funding 36

5.2.4 Procure Equipment 36

5.2.5 USAID On-site Follow-up to Confirm Ukrainian Readiness to Accept Equipment 36

5.2.6 Vendors Provide Equipment and Training 36

5.2.7 USAID On-site Follow-up Visits to Evaluate Progress and Offer Necessary Assistance 36

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

Supporting 36

3.3.2.9 Ability to Cooperate with Other Agencies and Share Results

3.3.2.10 Overall Conclusions

Conclusions Regarding Analytical Laboratory Capabilities and the Associated Problems 23

Problems Affecting Ukrainian Environmental Laboratory Capabilities 24

Deficiencies in Testing Capabilities 24

Potential Solutions for Deficiencies in Testing Capabilities 25

Deficiencies in Data Quality. Laboratory Quality Assurance Programs. and Quality Control

Practices 27

Development of a National Laboratory Quality Program to Improve Test Result Reliability27

Problems with Laboratories' Ability to Obtain Pure Chemical Reagents and Calibration

Standards 27

Solutions to the Lack of Pure Chemical Reagents and Calibration Standards 28

Problems with a Lack of Public Access to Analytical Test Results 28

Solutions to the Lack of Public Access to Analytical Test Results 28

23

23

23

23

30

30

32

29

28

Conclusions

Purpose of the Project

General Conclusions

USAID Purchase and Supply of Key Pieces of Organics Analysis Equipment

Current Equipment Needs and Costs

Costs for Supplies. Training. and Procurement

Required Actions, Costs, and Schedules for Upgrading Laboratory Capabilities

4

4.1

4.2.1.2.1

4.2.1.3

4.2

4.2.1

4.2.1.1

4.2.1.1.1

4.2.1.2

4.3

5.1

5.1.1

5.1.2

4.2.1.3.1

4.2.1.4

4.2.1.4.1

5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Table 4. Estimated Total Project Costs for Upgrading the Institute for Colloid and Water ChemistJ)84

Appendix G: Ukrainian State Committee for Water Resources Equipment Request List

Appendix A: Environmental Standards from USA, World Health Organization, and Ukraine

Appendix I: Representative Instrument and Mobile Laboratory Costs as Quoted Prices from

Hewlett Packard - Kiev and Analytical Technologies Inc. - USA

33

31

32-33

Glossary 1-3

Presented Immediately Following the Glossary.

Tables:

Table 1. Costs of Instruments .

Table 2. Annual Cost for Supplies.

Table 3. Procurement and Training Costs

Glossary of Terms and Acronyms

Appendix 0: Business Plan for the Proposed National Analytical Center

Appendix C: Laboratory Evaluation Findings and Evaluation Forms

Contents p4

Appendix B: Basic Laboratory Level Quality Control Plan and

Ukrainian Committee for Standards - Laboratory Certification Plan

Appendices A -H

Appendix E: Test Results for Two Types of Kiev Drinking Water

Appendix J: Professional Resume for Dr. Steven M. Fry

Appendix F: Ukrainian Committee for Hydrometeorology Promotional Brochure

Appendix H: Ukrainian Academy of Sciences Institute for Colloid and Water Chemistry:

Analytical Capability List and Equipment Lists

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 (USAIDIWESTNIS) in designing and implementing the environmental program.

Specific concerns were raised regarding the ability of current ability of Ukrainian analytical 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 laboratory 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 fdr 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.

1
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1.2.2 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 QAlQC 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 vodocanallaboratories 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 laboratory capabilities inclUding: (1) the need for development and implementation

of a national laboratory quality program to improve data reliability; (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 Organization and Description of Appendices

Appendix A contains lists of environmental testing standards from: the fonner 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

standard interview queistions, and specific detailed evaluation results and conclusions for 11 central

laboratories.
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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

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 Industry 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 laboratory. The two best candidates for upgrading to world class standards were the Ukrainian

Academy of Sciences Institute for Colloid and Water Chemisby (Appendix C, Section C.2.1), and the

State Committee on Geology Central laboratory (Appendix C, Section C.2.2).

Appendix 0 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 I 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 italicized type when they are used the first few
times in the report. 3
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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 laboratories 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 careful 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

2.1.1 Problems Facing Analytical Laboratories

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 almost 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 laboratories to limit the number,
1

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 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 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 results cannot be trusted. The current absence of routine Quality Control

(QC) measurements justifies this lack of confidence. The need for training in QAlQC 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.

2.1.2 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

should 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.

2.1.2.1 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

5
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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 analytical 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 OA and OC,

(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 Committee on Standards, and the Ministry of Agriculture), as compared to at least ten

testing environmental media. These agencies also have food testing laboratories 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.

\

Conclusions 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
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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

tum 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 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 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 single mobile lab can handle is limited. Hence, a single mobile laboratory would not
I

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.

8
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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 close

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 mpdern equipment, highly qualified staff,
I

good sample analysis capacity, reasonable facilities, and an excellent 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
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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 Overall 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.

3.

4.

Environmental testing capabilities in Ukraine have serious deficiencies that threaten the public's

health and the future of the environment.

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

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.
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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 result 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 could 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 personnel;

3. Identifying current and planned major analytical laboratory improvement projects;
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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, consumables, and sample preparatory support for upgraded instrumentation;

6. 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 Current Status of Reliability and Credibility of Ukrainian Analytical 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 I 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 all 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 labs

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 all eager to start and operate such a program.

Dev~loping 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 I 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 Laboratory Quality 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 translation.

3.1.2 Benefits of a Daily Basic Laboratory Level Quality Control 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;

3. Training laboratory personnel from all of Ukraine;

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

laboratory performance.

Item 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 ISO 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 laboratory 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~
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.

8. 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 results.

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 laboratory, 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

model 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 treatment process, (after filtration, after treatment, and after

chlorination/coagulation).

Their primary and most frequent test is for free chlorine. They also test for: alkalinity, pH, turbidity,

color, odor, taste, chloride, 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 table 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 excellent

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 load.

3.3.1.5 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.

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 chlorine 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 Committee 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 QAlQC program. Improving the QAlQC

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 Voclocanal Laboratory

3.3.2.1 Function 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 old 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 results, 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) chloroform, 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 chloroform 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 some 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. Chloroform "may reasonably be anticipated to be a carcinogen" per the Fourth Annual

Report on Carcinogens: (NTP 85-002, 1985) P 56.

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

"hypotension, respiratory and myocardial depression and death."

3. Also troubling was the laboratory manager's response about some potentially carcinogenic,

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 also 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.)

4. 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 mgtL (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 mgtl, and the nickel standard as 0.02 mgtL.

Current USEPA standards for both metals are 0.1 mgt!.

According to the Merck Index (eleventh edition, 1989, p 347): Chromium (VI) 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 (III) compounds show little

or no toxicity." The 3 - 5 mg/L chromium analysis reported above does not differentiate

between chromium (III) and chromium (VI).

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 qity.

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 levels 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

organa-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 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. 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
I

organics by GeMS.
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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 Results

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 Overall 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 QAlQC program.

Improving the QAlQC 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, I recommend that USAID not fund any upgrades of this laboratory, unless significant management

changes are made.

4 Conclusions

4.1 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 QNQC programs than environmental labs. Environmental laboratory

QNQC 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.

4.2.1 Problems Affecting Ukrainian Environmental Laboratory 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 Assuran~e 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.

4.2.1.1 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 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 single solution to all

of the problems.
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4.2.1.1.1 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 tum 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 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 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 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.

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 less public benefit.
I
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4.2.1.2 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 QAlQC 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 QAlQC programs, that consisted

of sporadic monthly evaluations of data quality, rather than the daily performance measurements

required by world standards. The QAlQC 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 QAlQC 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 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.

4.2.1.3 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.

4.2.1.4 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 arid 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.

4.2.1.4.1 Solutions to the Lack 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 Control measurement programs.
I

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 laboratory 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 all 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 control 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 also 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 Colloid 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

5.1.1 Current Equipment Needs and Costs

The equipment requirements are presented in the order of importance, with the most important

equipment listed 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 GeMS 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. It 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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*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%.

Finally, the Institute has committed to prepare and maintain adequate space for the equipment. They

have already done this for a high quality semi-volatile 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.

Cost **

$166,000

$100,000

$461,000

$360,000

Pesticides, Herbicides, &
Petroleum Products

Volatile Organic Compounds
including Chlorinated
Organics.

Purpose

Total Instrument Cost:

Total Cost Without VAT:

Instrument Manufacturer*

Purge & Trap GCMS Hewlett Packard

High Performance Hewlett Packard Substituted Phenols, Organo- $110,000
Liquid Chromatograph Nitrogen Compounds, &
with UV-Vis/Fluor. Oet 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
Oeionizer 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

2 - GCs with ECO, Hewlett Packard
FlO, TCO, & FPO with
autosamplers

Table 1. Costs of Instruments.
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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 remodelled 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).

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.

Table 2. Annual Cost for Supplies.

Item Purpose Annual Cost* Total Cost*

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

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

Extraction Solvent Sample Preparation for Organics $52,500 $157,500

(as 5500 L MeCI2 Analyses (50 samples per week

per year) per test: SV-GCMS, 4-GC, 2-HPLC)

$8,400$2,800

32

Solvent for HPLC operation (100 L

per year)

High Purity HPLC

Eluer)t Solvent
i
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Table 2. (cont.)

Calibration Calibrate Organics and Metals $6,400 $19,200

I
Standards Instruments

Metals Samples Nitric Acid and Peroxide (250 $15,400 $46,200

I Prep. Reagents samples per week)

I Gases for High Purity Gases for 4 GCs and 2 $2,600 $7,700

Operating 6 GCs GCMSs

I
Chromatography Columns for 4 GCs, 2 HPLCs, and $15,400 $46,200

I Columns 2 GCMSs (14 columns per year)

I
TOX Operating Mitsubishi Granular Activated $1,300 $3,900

I Supplies & N2 Carbon (6 vials/year) & Acetic Acid

I
TOC Operating Reagents and Gas $700 $2,100

Supplies

I Incidentals Miscellaneous Supplies $3,900 $11,700

I 2 Refrigeration 1 Walk-in and 1 Upright $6,100 $6,100

Units

I 1 Year 3 Year

Total Cost of Supplies: $150,100 $352,000

I
Total Cost Without VAT: $117,000 $197,000

I *Cost is in US dollars (including 28% Value Added Tax VAT)) for equipment delivered and installed in

I
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%.
"I

I
I
I 33

I ~\o



34

Table 4. Estimated Total Project Cos1s for Upgrading the Institute for Colloid and Water Chemistry

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.

No VAT VAT added

Item 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

$600

$8,400

Cost

$10,000

$4,200

$24,000

Table 3. Procurement and Training Costs

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

$663.84 per day (at fully burdened rates)

Item

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, Ideally, the training could be supplied at the s~me 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,

Miscellaneous Procurement Costs

Training Costs for an bringing an instrumental expert into Ukraine

to conduct on-site GCMS, GC, and HPLC training: (based on

Hewlett Packard's 11/94 Quote)

Per Diem Expenses For Hewlett Packard Training Personnel (14 d)

Total Training and Procurement Cos1s
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5.2 Follow-Up Actions Needed in Order to Implement the Project

5.2.1 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 include:

1. Ukrainian and USAID agreement on actual equipment and supplies needed.

2. Ukrainian agreement to prepare suitable space and facilities to house the equipment.

3. Ukrainian agreement to provide on-going support (personnel and repairs) for at least

3 years after the USAID supports ends.

4. 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.

5. Ukrainian agreement to use the equipment primarily for routine analyses, not just for

method development and research.

6. Ukrainian agreement to initially make test results accessible for public review, and

eventually to publicly pUblish test results.

7. Possibly, Ukrainian agreement to begin work on a national quality assurance program.

8. USAID agreement to supply laboratory equipment.

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

processing.

10. USAID agreement to provide support and training for the complex instrumentation.

11. 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.

12. 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.

13. USAID and Ukrainians agree to try to get a waiver of the Value Added Tax.
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5.2.3 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.

5.2.5 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

USAI D 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.

5.2.8 USAID Assistance in Developing a Program for the Ukrainian laboratory to Become Self-

Supporting

Per Item 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 Tenns and Acronyms

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

the report.

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

to exceed 20 samples.

Analysis Methodologies The specific set of steps and equipment used to analyze a sample.

Analyte An element or compound that the laboratory is measuring for.

Aromatic Hydrocarbons Organic compounds that contain rings with conjugated dOUble bonds.

These compounds are generally carcinogenic, like benzene and toluene.

Chlorinated Hydrocarbons 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).

F5U The Former Soviet Union

GC A Gas Chromatograph is and instrument that separates organic

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

GCMS Gas Chromatograph with Mass Spectrometric detection of organic

compounds.

Inorganic Contaminants Polluting elements or compounds that do not contain carbon.

ISO 9000 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.

Matrix 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.

Glossary 1



Polynuclear Aromatic Hydrocarbons

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.
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Non-Routine Tests

NQA1

Organic Contaminants

Quality Assurance Plan

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.

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 (QG) 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 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 results 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 Routine tests are tests on ordinary soil, water, or air samples that are

performed in a regular way and in a non-rapid I non-rush turn around time.

Routine samples do also not require any special handling or special

analysis methodologies.

Sample Holding Time 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.

Sample Tum Around Time 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.

USEPA United States Environmental Protection Agency

Glossary 3
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Appendix A

Environmental Standards from

USA, World Health Organization, and Ukraine
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Table A.1: Summary Table of Regulated Compounds (Standards)

'1.W 0" ',.WO" Water Water

FSU Ukraine '1.W 0" Into into Reservou'S Reservoirs

USEPA WHO "30Cmpd." ·4QCmpd." Into Kiev Settlement for for

Onnklng OnnkIng OnnkIng Onnklng Kiev Collectlon Collection Onnlong Fish

Water Water Wate'- Water- Reservorrs-- Systems- Systems- Wate"-- Breeding--

Compound (mqll) (mqll) (moll) (mqlL) lmall) (mall) (mall) fmq/l) (mqll)

IrOrqanies'

Acrylamide treatment - 2 2 .. - - - -
Alachlor 0.002" - · - - - · - -
AJdicarb 0.003@ - - - - .. - - -
Aldicarb sulfone 0.003@ - - · - - - · -
AJdicarb sulfoxide 0.004@ - .. - · - · - -
Aldrin .. 3E~ - - - - - .. -
Atrazine 0.003" - - 0,002 - - - - -
Benzene 0.005 0.01a - 0.01 - · · · ·
Bromofonn · - - 0.1 - · - - -
Caprolaaam - - - · - 44.4 1 1 -
Carbofuran 0.04" · - · - - - - -
Carbon Disulfide - .. - - - · - 1 1

Carbon Tetrachloride 0.005 0.003a - 0.002 - - - - -
Chlordane 0,002" 0.0003 · - - - - - -
Chlorobenzene 0.1" - - - - - · · ·
Chlorofonn - 0.03 - 0.2 - · - - -
2.4-0 0.07" 0.1 - 0.03 - · - - -
Dalapen 0.2+ - - - - - - - -
DDT · 0.001 - 0.002 · - .. - -
Dibromochforomethane · · - 0.1 · - - - -
Dibromochloropropane 0.0002" - .. · - - - · ..
o-Dichlorobenzene 0.6" · .. - - .. - - -
p-Dichlorobenzene 0,075 - - - - - - · -
Dichlorobromomethane - - - 0.06 - - - - -
1.2-Dichloroethane 0.005 0.01 - 0.03 - - - - -
1.1-Dichforoethylene 0.007 0.0003 - 0.03 - - - - -
c-1,2-Dichloroethylene 0.07" - - - · - - - -
t-1.2-Dichloroethylene 0.1" - - - - · - - ·
Dichloromethane 0.5+ - - - - · - .. -
2.4-Dichforophenol - - - 0.002 - - .. - -
1.2-Dichloropropane 0.005" - - .. - - - - ..
Dieldrin - 3E~ - - - - - - -
Di(ethylhexyl)adipate 0.5+ - - · - · - .. ..
Di(ethylhexyl)phthafate 0.1+ - - .. .. - - .. ..
Diquat 0.02+ - - - - .. - .. -
Endothall 0.1+ - .. .. - .. .. - -
Endrin 0.002+ - · - - - .. · -
Epichlorohydrin treatment - - - - - · - -
Ethyl Benzene 0.7* - .. - - .. .. - -
Ethylene Dibromide 0.00005" - - - - - - · -

- =Proposed FR 54 (97) Monday May 22,1989, p. 22002
-+" = Proposed FR 55 (143) Wednesday July 25, 1990, p. 30370
"'If' =Six individual PAHs are regulated
-&- = Proposed\,FR 53 (160) Thunlday Aug lB, 1988, p. 31516. ICP·MS method praposed FR 55 (203) Friday Act. 19, 1990, 1'.42409, Finalized FR 56 (110),

Friday Ju~a 7,1991, p.264S0.

-@"= Revised FR 56 (126) Monday July 1. 1991. p. 30266
"a" =Guideline computed form a conservative hypothetical mathematical model

--- = No guidelines sal

- =Values supplied as species repolted by the Kiev Vodocanal

- =Values supplied by Minis1ry of Environmental Protection, where "I. W. D." = Indus1na1 Water Oiscl1arge
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Table A.1: Summary Table of Regulated Compounds (Standards)
Continued

"I. W. D." "1.W.D." Water Water

FSU Ukraine "I.W.D." into into ReselVOin; ReselVOln;

USEPA WHO "30Cmpd." "40 Cmpd." into Kiev Settlement for for

Drinking Drinking Drinking Drinking Kiev Collection Collection Drinking Fish

Water Waler Water-" Water- Reservoin;- Systems- Syslems- Water- Breeding'"

Compound (mqIL) (mQIL) (mOil) (mQIL) (maIL) (mail) (maIL) (maIL) (mQil)

Organics (cont'

"Fats and Oils" - - - - 50 1 - - -
Fonnaldehyde - . - - 0.6 0.05 0.05 - -
Glyphosate 0.7+ - . - - - . - -
Heptachlor 0.0004+ 0.0001 - - - - - - -
Heptachlor Epoxide 0.0002* - - 3E-05 - - - - -
Hexachlorobenzene 0.001+ 1E-05 - 0.001 - - - - -
Hexachloropentadiene 0.05 - - - - - - - -
lindane 0.0002* 0.003 - 0.002 - - - - -
Methoxychlor 0.4* 0.03 - - - - - - -
Oxamyl (vydate) 0.2+ - - - - - - - -
"Oil Products" - - - - - 4.4 0.3 0.3 0.05

PAHs(Benzo(a)pyrene) 0.0002+# 0.01a - 0.0007 - - - - -
PCBs as DCBP 0.0005* - - - - - - - .
Pentachlorophenol 0.001@ 0.01 - 0.01 - - - . -
Phenols - Total - - - 0.001 - 0.05 0.001 0.001 0.001

Picloram 0.5+ - - - - - - - -
Simazine 0.001+ - - 0.002 . . - - -
Styrene 0.01* - - - - - - - -
2,3,7,8-TCDD (Dioxin) 5E-Q8* - - - - - - - -
Tetrachloroethylene 0.005" 0.01 - 0.04 - - - - -
THM (Trihalomethanes) 0.1 - - - - - - - -
Toluene 0.001* - - - - - - - -
Toxaphene 0.003 - - . - - - - -
Tatal Petroleum Hydrocarbons . - . 0.1 - 20 - - -
2,4,5-TP (Silvex) 0.05* - - - - - - - -
1,2,4-Trichlorobenzene 0.009+ - - - - - - - -
1,1,1-Trichloroethane 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

"'II" " Six individual PAHs are regulated

"&"" Proposed FR 53 (160) Thuniday Aug 18, 1988, p. 31516. ICp·MS method proposed 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 sel

- • Values supplied as species reported by the Kiev Vodocanal
- • Values supplied by MinisllY of Environmental Protection, where "I. W. D."· Industrial Waler Discharge

I
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Table A.1: Summary Table of Regulated Compounds (Standards)
Continued

"•. W.O." i.W.O." Water Water

FSU Ukraine "I.W.O." into into Reservoirs Reservoirs

USEPA WHO '"30 Cmpd." "40Cmpd." into Kiev Settlement for for

Drinking Drinking Drinking Drinking Kiev Collection Collection Drinking Fish

Water Water WOlter'" Water'" Reservoirs- Systems- Systems- Water'*" Breeding"·

Comoound (maIL) (maIL) (mall) (mall) (maIL) (mall) (mall) (mall) (mall)

Inorgan;cs

Ammonium - - - - - - 0.5 2 -
Antimony 0.01/0.005+ - - 0.005 - - - - -
Arsenic 0.05 0.05 0.05 0.01 - - - - -
Barium 2.0@ - - 0.7 - - - - -
Beryllium 0.001+ - 0.002 0.0002 - - - . -
Biological 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 - 0.2 - 0.5 0.3 -0.5 0.3 - 0.5 - - - - -
Chlorine· Bound - - 0.8 -1.2 0.8 -1.2 - - - - -
Chromium VI - - - - - 0.1 - 0.05 0.001

Chromium 111 - - - - - 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 - 1.5 1.5 . - 1.94 0.75 0.75 -
Gross Alpha Activity - 0.1BqlL · 0.1BqlL - - - - -
Gross Beta Activity - 1 BqIL - 1 BqlL - - - - -
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 - - - 3.3 0.08

Ozone - - - 0.1 - 0.3 - - - - -
Selenium 0.05+ 0.01 0.01 0.01 . - - - -
Silver - - - - - - - - -
Thallium 0.00210.001+ - - - - - - - -
Vanadium - - - - - - - 0.1 -

- =Proposed FR 54 (97) Mond:lY M1y 22, 19139, p.22062

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

"#" = Six individu:l1 PAHs :Ire regulated

"&" = Proposed FR 53 (160) Thursday Aug 15, 19l1ll, p. 31516. ICP-MS method proposed 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 hypolhelicallT1:lthematical model

-." =No guidelines set..
- =V:llues supplied as species reported by the Kiev Vodocanal

- =Values supplied by Ministry of Environmental Protection. where'. W. C." =Industrial Water Cischarge

I
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Table A.1: Summary Table of Regulated Compounds (Standards)
Continued

"I.W.D." 1.W.D." Water Water

FSU Ukraine 1.W.D." into into Reservoirs Reservoirs

USEPA WHO ~OCmpd." "4QCmpd." into Kiev Settlement for for

Drinking Drinking Drinking Drinking Kiev Collection Collection Drinking Fish

Water Water Water"" Water"" Reservoirs- Systems- Systems- Water- Breeding-

Compound (mgIL) (maIL) (maiL) (mall) (maiL) (maiL) (mall) (maiL) (maiL)

Aesthetic Qualities

Aluminum - 0.2 0.5 0.5 - 0.75 - 0.5 -
Boron · - - 0.3 - - - - -
Chloride · 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 mEqIL 1.5 • 70 mEqIL . - - - .
Hydrogen Sulfide · No Odor - - - - - - -
Iron - 0.3 0.3 0.3 - 2.5 0.5 0.3 -
Manganese - 0.1 0.1 0.5 - - - - -
Molybdenum - - 0.25 0.07 - - - - -
pH - 6.5 -8.5 6.0 - 9.0 6.0 - 9.0 6.8- 8.5 - - 6.8 -8.5 -
Phosphate - - 3.5 3.5 - - - 0.25 -
Sodium - 200 - - - - - - -
Solids - 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 - Not Offensive 2/5 2/5 - - - - -
Turbidity - Turbidity Units - 5 1.5 4 - - - - -
Zinc - 5 5 5 - 1 0.01 1 0.01

Microbial Qua/itv (Der 100 mLl

Coliform Organisms - 0 3 3 - - - - -
Fecal Coliforms - 0 0 0 - - - - -
Free-Living Organisms - - < 100 < 100 - - - - -
"Balantede" - - - 0/1000 mL - - - - -
Pathogenic Helminths · - - 0/1000 mL . - - - -
Pathogenic Protozoa - . - 0/1000 mL - - - - -
'Stomach Microbes" - - - 0/1000 mL - . - - -

".-:: No guidelines set.

- :: Values supplied as species reported by the Kiev Vodocanal

- :: Values SlJpplied by Ministry of Environmental Prctection, where "I. W. 0." = Industrial Water Discharge

I
I
I
I
I
I
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Table 1 - Drinking Water Regulations

Regulated Parameter MCl (mg/L) Methods Regulated Parameter MCl (mg/L) Methods

Organics Organics
Benzene 0.005 a Oibromocl1loropropane (DBCP) 0.0002" 504
Carbon tetrachloride 0.005 c 2.4·0 0.01' 515.1
Cl1lorobenzene 0.1' b Dinoseb 0.007+ 515.1
p-Dichlorobenzene 0.075 b Diquat 0.02+ 549
o·Dichlorobenzene 0.6" b 2.4,5·TP [Silvex) 0.05' 515.1
1.2·Dichloroethane 0.005 c Endothall 0.1+ 548
1,l·Dichloroelhylene 0.007 c Endrin 0.002+ 505.508
e·l,2·Diehloroelhylene 0.07" e Ethylene dibromide (EDB) 0.00005' 504
t-l,2-Dichloroethylene 0.1' e Glyphosate 0.7+ 547
Oichloromethane 0.5+ e Heptachlor 0.0004' 505.508
1,2·Diehloropropane 0.005" e Heptachlor epoxide 0.Oq02" 505. 508
Di(ethylhexyl)adipate 0.5+ 506. 525 Undane 0.0002" 505
Di(ethylhexyl)phlhalate 0.1+ 506, 525 Methoxychlor 0.4" 505, 508
Ethyl benzene 0.7" a Oxamyl [Vydate) 0.2+ 531.1
Hexachlorobenzene 0.001+ 505. 508, 525 Picloram 0.5+ 515.1
Hexachlorocycfopentadiene 0.05+ 505.508,525 PCBs (as Decachlorobiphenyl) 0.0005' e
PAHs[Benzo(a)pyrene} 0.0002+# 525. 550, 550.1 Pentachlorophenol 0.001@ 515.5
Styrene 0.1" a Simazine 0.001+ 505. 507, 525
2,3.7.8-TCOO (Dioxin) 5xl0·s 513 Toxaphene 0.003 50S, 508
Tetrachloroethylene 0.005' b Acrylamide treatment
Toluene l' a Epichlorohydrin treatment
1,2,4-Trichlorobenzene 0.009+ a
1,1,1·Trichloroelhane 0.005+ e Inorganics
Trichloroethylene 0.005 b Antimony 0.0110.005... 204.2, 200.8. 0-36S7
Vinyl Chloride 0.002 c Arsenic 0.05 206.2
Xylenes (total) 10" a Barium 2.0@ 208.1, 200.7
THMs (Trihalomelhanes) 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 0.1+ 218.2. 200.7
Aldicarb sulfoxide 0.004@ 531.1 Copper 1.3& 220.1, 200.8
Aldicarb sulfone 0.003@ 531.1 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 Thallium 0.00210.001 + 279.2, 200.8

I
I
I
I
I
I
I

I
I
I~

I ~

I
I
I
I
I
I
I
I
I

• Proposed FR 54 19n Monday May 22. 1989. p. 22062.
+ Proposed FR 55 II4JI Wednesday July 25. 1990. p. 30370.
, Si. individual PAHs are regUlated
& Proposed FA 53 (160) Thursday Aug. 18. 1986. p. 31516. ICP·MS melhod proposed FA 55

(203) Friday Oct. 19. 1990. p. 42409. Finalited FA 56 II 101 Fnday June 7, 1991. p. 26460.
(@ Revised FA 56 (126) Monday July 1. 1991, p. 30266.

a 502.2.503.1. 524.2: b 502.1.502.2. 503.1. 524.2; c 502.1.502.2. 524.2:
d 501.1.501.2.502.1. SllZ.2. 524.2: e 505.508. 508A

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 chemical and industry specific.

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

JANUAR Y/FEORUARY (91)2

Bibliography lor metllOds:

1. Federal Register 4.4 (231) Nov. 29, 1979,68672.
2. Melhods for the Delermination 01 Organic Compounds in DnnNng Water, NTIS PB

89-220461, December 196a.
3. Melhods for !he Determination of Organic Compounds in DnnNng Waler. Supplement t.

NTIS PB 91-106266. July 1990.
4. Metnods lor Chemical Analysis 01 Waler and Wasles. NTIS PB ll4·t286n, March

1983.

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 flalT'e

continued on page 14
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Table 1. Microbiological and biological quality

1. INTRODUCTION

A.2 Untreated water entering the distribution system

faecal coliforms . number/100 ml
coliform organisms number/100 ml

5

Remarks

advise public to boil water in case
of failure to meet guideline values

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

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

in 98 % 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

turbidity <' NTU; for disinfec­
tion with chlorine. pH preferably
<8.0; free chlorine residual 0.2­

0.5 mg/litre following 30 min.
utes (minimum) contact

o

o

3

o

o

o
o

o
o

3

o
10

Guideline value

o
o

no guideline value set

no guideline value set
no guideline value set
no guideline value set

Unit

number/100 ml

numberf1 00 ml

numberf1 00 ml

number 100 ml

D. Emergency water supplies

faecal coliforms numberf100 ml
coliform organisms number/1 00 ml
Enteroviruses

II. Biological quality
protozoa (pathogenic)
helminths (pathogenic)
free-living organisms

(algae. others)

coliform organisms

coliform organisms

Organism

A.3 Water in the distribution system

faecal coli forms numberf1 00 ml
coliform organisms numberf100 ml

coliform organisms

C. Bottled drinking-water

faecal coliforms number/100 ml

B. Unpiped water supplies

faecal coliforms number/100 ml
coliform organisms numberf100 ml

I. Microbiological quality

A. Piped water supplies

A.t Treated water entering the distribution system

faecal coliforms number/1 00 ml

coliform organisms

I
I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I
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Remarks

nalural or deliberately added;
local or climatic conditions may
necessitate adaptation

Remarks

tentative guideline value •

odour threshold
concentration between
0.1 and 3 pg/l

disinfection efficiency must not
be compromised when control­
ling chloroform content

odour threshold
concentration 0.1 pg/'

tentative guideline value·

Guideline value

0.05
no guideline value set
no guideline value set
no guideline value set
0.005
0.05
0.1
1.5

no health-related
guideline value set
0.05
0.001
no guideline value set
10
no guideline value set
0.01
no guideline value set
no guideline value set

Unit

mg/I

mgll

mg/I (N)

mg/I
mgll
mgll
mg/I

mg/I
mg/l

GUIDELINES fOR DRINKING·WATER QUALITY

Table 3. Organic constituents of health significance

Table 2. Inorganic constituents of health significance

hardness

lead
mercury
nickel
nitrate
nitrite

selenium
silver

sodium

Constituent

arsenic
asbestos
barium
beryllium
cadmium
chromium
cyanide
fluoride

6

Constituent Unit Guideline value

I aldrin and dieldrin pg/l 0.03
benzene pg/I 10'
benzola]pyrene pgl1 0.01'

I
carbon tetrachloride pg/l 3'
chlordane pg/l 0.3
chlorobenzenes pg/l no health-related

guideline value set

I chloroform pg/I 30'

chlorophenols pg/l no health-related

I guideline value set
2.4-0 pg/l 100·
oor pg/l 1
1,2 ·dichloroethane pg/I 10'

I
l.1-dichloroethened pg/I 0.3'
heptachlor and

heptachlor epoxide pg/I 0.1
hexachlorobenzene pg/I 0.01'
gamma-HCH (lindane) pg/I 3

I methoxychlor pg/I 30
pentachlorophenol pg/I 10
tetrachlo,oethened pg/l 10'

I
I
I

I
I

I
I

I
I
I
I
I



Table 4. Aesthetic quality

• These guideline values were computed from a conservative hypothetical mathematical model which cannot be

experimentally verified and values should therefore be interpreted differently. Uncerlainties involved may amount [0 two
orders of magnitude (i.e.• from 0.1 to 10 times the number).

b When the available carcinogenicity data did not sUPPOrl a guideline value. but the compounds were judged to be of
imparlance in·drinking.water and guidance was considered essential. a tentative guideline value was set on the basis of the
available health· related data.

C May be detectable by taste and odour at lower concentrations.
d These compounds were previously known as 1.1 ·dichloroe[hylene. tetrachloroethylene. and trichloroethylene. re·

spectively.

Constituent or Unit Guideline value
characteristic

aluminium mgll 0.2
chloride mgll 250
chlorobenzenes and no guideline value set

chlorophenols
colour true colour 15

units (TCU)
copper mgtl 1.0
detergents no guideline value set

hardness mg/l 500

hydrogen sulfide
(as CaCO~)

not detectable by
consumers

iron mgtl 0.3
manganese mgtl 0.1
oxygen-dissolved no guideline value set
pH 6.5-8.5
sodium mgll 200
solids-total dissolved mgtl 1000
sulfate mgt l 400
taste and odour inoffensive to most

consumers
temperature no guideline value set
turbidity nephelometric 5

turbidity
units (NTU)

zinc mgtl 5.0

7

Remarks

preferably <1 for disinfection
efficiency

there should not be any Foaming
or taste and odour problems

these compounds may affect
taste and odour

see chloroform

Remarks

tentative guideline valueb

odour threshold concentration.
0.1 /lg/l

Guideline value

no guideline value

set

30'
10" c

1. INTRODUCTION

Table 3 (continued)

Unit

trihalomethanes

Constituent

trichloroethened

2.4.6otrichlorophenol

I
I

I

I
I

I
I
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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 defined
in drinking-water standards. However, the surveillance function (i.e., a
policing function on behalf of the public, to oversee operations and

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.

GUIDELINES FOR DRINKING·W....TER QUALITY

Remarks

(a) If the levels are exceeded
mOre detailed radionuclide
analysis may be necessary.
(b) Higher levels do not necess·
arily imply that the water is un·
suitable for human consumption

0.1
1

Guideline value

Table 5. Radioactive constituents

1.7 Application of the guidelines

Bq/l
Bq/l

Unit

gross alpha activity
gross beta activity

Constituent

8

I
I

I

I

I
I

I
I
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I
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Remarks

turbidity <1 NTU; for disinfec·
tion with chlorine, pH prefer­
ably <8.0. free chlorine re­
sidual 02-0.5 mg/litre follow­
ing 30 minutes (minimum)
contact

should not occur repeatedly; if
occurrence is frequent and if
sanitary protection cannot be
improved an alternative source
must be found if possible

in 98% of samples examined
throughout the year-in the
case of large supplies when
suffici ent samples are
examined
in an occasional sample. but
nol in consecutive samRles

source should be free from
faecal contamination

in 95 % of samples examined
throughout the year-in the
case of large supplies when
sufficient samples are exam·
ined
in an occasional sample but not
in consecutive samples

advise public to boil water in
case of failure to meet guideline
values

o
o

o
o

3

o
o

o
o

o
o

3

o
10

Guideline valueUnit

2. MICROBIOLOGICAL ASPECTS

number!1 00 ml
number/100 ml

number/1 00 ml
numberf1 00 ml

number/100 ml
number/100 ml

number!1 00 ml

number/100 ml
number/1 00 ml

number/100 ml
numberf1 00 ml

number/1 00 ml

number/100 ml
number/100 ml

Table 6. Guideline values for bacteriological quality

A. Piped water supplies

A.t Treated water entering the distribution system

Organism

faecal coliforms
coliform organisms

C. Bottled drinking· water

faecal coli forms
coliform organisms

faecal coli forms
coliform organisms

A.2 Untreated water entering the distribution system

faecal coliforms
coliform organisms

coliform organisms

D. Emergency water supplies

faecal coliforms
coliform organisms

A.3 Water in the distribution system

coliform organisms

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 100 ml. The presence
of not more than 3 coliform organisms per 100 ml may be tolerated in

B. Unpiped water supplies

faecal coli forms
coliform organisms

I
I

I
II

I

I

I
I
I

I

I
I

I
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Table 7. Inorganic constituents of potential health significance

Aeferred for
consideration of

Background aesthetic and
Guideline document organoleptic No action

Constituent values set drafted aspects required

aluminium X
antimony X
arsenic X X
asbestos X
barium X
beryllium X
boron X
cadmium X X
chromium X 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

magnesium X
manganese X
mercury X X
molybdenum X
nickel X
nitrate X X
nitrite X

selenium X X
silver X
sodium X X
tellurium X

thallium X
thiocyanate X

tin X

titanium X
tungsten X

uranium X

vanadium X

zinc X

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 qualit:( of drinking-water. These substances
are dealt with later under "Aesthetic and organoleptic aspects" (page
77).



4.2.2.3 Barium

There is no firm evidence of any health effects associated with the
normally low levels k>f barium in water. Even at a barium concentration

4.2.2.1 Arsenic

Based on human health data, a concentration of 50 J1 g 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. A t an arsenic concen tra tion of 50 J1 g/li tre, the
contribution made by water to the total intake will normally be about
one-half to two-thirds; for very low dietary intakes of arsenic, the
proportion provided by water may be somewhat higher. Arsenic in
drinking-water will normally be the main source of inorganic arsenic. An
arsenic concentration of 0.05 mgJlitre is recommended as a guideline value.
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0.05
0.005
0.05
0.1
1.5"
0.05
0.001

10.00
0.01

Guideline value
(mg/litre)

a Guideline value may vary depending upon climatic conditions and walet consumption.

Constituent

4. CHEMICAL AND PHYSICAL ASPECTS

Table 8. Guideline values for health-related inorganic constituents

arsenic
cadmium
chromium
cyanide
fluoride
lead
mercury
nitrate (as N)

selenium

4.2.2 Summaries of the evidence used in setting guideline values

4.2.2.2 Asbestos

The health hazards associated with occupational exposure to airborne
asbestos have been well documented. Epidemiological studies suggest
that prolonged inhalation of asbestos also leads to an increased
incidence of cancer of the gastrointestinal tract: however, it is not
known whether such an effect is systemic or results from swallowing in­
haled fibres.

The harmful effects of swallowed asbestos on human health have not
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.
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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

Table 9. Groups of organic compounds of potential health significance

x

x

x

x

x

x

X

No further
action required"

x

x

x

x
X
X
X

x

x

X

X
X

Detailetf

examination

required

"

GUIDELINES FOR DRINKING·WATER QUALITY

nitrosamines
polynuclear aromatic hydrocarbons (PAH) b

nitrilotriacetic acid (NTA) .

phenols
synthetic detergents
pesticides b

polychlorinated biphenyls (PCB)

phthalate esters
petroleum oils. including gasoline

chlorobenzenes
chlorinated phenols
benzene and alkylaromatics
carbon tetrachloride

" Subs[ances did not comply with criteria cnumera:ed on the previous PLlge.

b Mentioned in InrernationOJI s(JndJrds 101 drinking-water (9).

2. Introduced during treatment
carbon tetrachloride
acrylamide
trihalomethanes

Contaminant

3. Introduced during distribution
vinyl chloride monomer
polynuclear aromatic hydrocarbons (PAH)b

1. Source contaminants
humic substances
chlorinated alkanes and alkenes
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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.

4.3.4 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

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 70 kg,
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
FAOfV/HO 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 AD! should be allocated to drinking-water and what
proportion to other sources of exposur,e (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 1%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.

It-

l'lIt~I"..

,\
:1

}
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Chlorinated phenols
2-chlorophenol
4-chlorophenol
2,4-dichlorophenol
2.6·dichlorophenol
2.4.S-trichlorophenol

Others
toluene
trihaJomethanes other

than chloroform

4. CHEMICAL AND PHYSICAL ASPECTS

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

Chlorinated alkanes and alkenes
dichloromethane

','.' -trichloroethane
, ,2-dichloroethene
vinyl chloride

Pesticides
alpha-HCH
beta·HCH
triazine herbicides

Chlorobenzenes
chlorobenzene
1.2-dichlorobenzene
lA-dichlorobenzene
trichlorobenzenes

I
I
I
I
I
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S 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
ence cannot be obtained, the tentative level may in the future be

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

• Previously known as 1,1 -dichloroelhylene.
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0,03
10
0.01
0.3

30
100

1
10
0.3
0.1
0.01'
3

30
10
10

3

10
30

Guideline value
(pg/litre)

Tentative guideline value
(1l9/litre)

" The guideline values for these substances were compuled from a conserva­
tive. hypothetical. mathemalical model that cannot be experimentally verified and
therefore should be interpreted differently. Uncertainties involved are considerable
and a variation of about two orders of magnitude (i.e.. from 0.1 to 10 times the
number) could exist

b The threshold taste and.odour value for this compound is 0.1 g/litre.

C Since the FAO/WHO conditional ADI of 0.0006 mgiKg body weight has been
withdrawn. this value was derived from the linear multi-stage eXlrapolation model
for a cancer risk of less than 1 in 100000 for a lifetime of exposure.

d The microbiological quality of drinking-water should nOl be compromised by
efforts 10 control the concentration of chloroform.

Table 11. Guideline values for health-related organic
contaminants

aldrin and dieldrin
benzene

benzo(a ]pyrene"
chlordane (total isomers)
chloroform'" d

2,4-0
DDT (total isomers)
1,2-dichloroethane"
1,1 -dichloroethene J

• •

heptachlor and heptachlor epoxide
hexachlorobenzene"
gamma-HCH (lindane)
methoxychlor
pentachlorophenol
2.4,6-trichlorophenol'" b

Contaminant

Contaminant

carbon tetr.achloride
tetrachloroethene"
trichloroethene"

• Previously known as tetrachloroethYI~ne and trichloroethylene. respectively.
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• FAO[WHO. /969 ElJaluarions of some pesticide residues in food. Unpublished documents: FAO/PL:
1969/Mfl7/1: WHO/Food Add./70.38.

(a) 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 (14). The
conditional ADI for DDT (total isomers) for man was established in
1969 as 0.005 mg/kg body weight. a

(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

4. CHEMICAL AND PHYSICAL ASPECTS

".

: ,
I

: I

I
'1
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0.0005
0.01
0.1
0.3

0.005
0.0001
0.001

ADI (mg/kg
body weight)

1
0.03
0.3
0.01 ~

0.1
3

30
100

Guideline value
(pg/litre)

• Since the FAOjWHO conditional AD Iof 0.0006 mg/kg body weight has been withdrawn. this value was
derived from the linear muJti-stage extrapolation model for a cancer risk of less than 1 in 100000 for a lifetime
of exposure.

Table 13. Guideline values and ADls for certain pesticides

DDT (total isomers)
aldrin and dieldrin
chlordane (total isomers)
hexachlorobenzene
heptachlor and heptachlor epoxide
gamma-HCH (lindane)
methoxychlor
2.4-0

Compound or group of isomers

I
I
I
I
I
I
I
I
I
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4.4.2 Synthetic detergents

The International standards for drinking-water (8) included a "highest
desirable level" for anionic detergents of 0.2 mgflitre. In many countries,

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

drinking-water

4.4.1 Guideline values recommended

A total of 23 constituents and characteristics of drinking-water have
been c"arefully 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.

79

Guideline value

O.2mg/litre
250 mg CI-/litre
15 true colour units
1.0 mg/litre
500mg/litre (as CaC03 )

not detectable by consumer
0.3 mg/litre
0.1 mg/litre
6.5-8.5
200 mg/litre
1000 mg/litre
400 mg SO:-/Iitre
not offensive for most consumers
5 nephelometric turbidity units. preferably < 1 for
disinfection efficiency
5.0 mg/litre

4. CHEMICAL AND PHYSICAL ASPECTS

zinc

aluminium
chloride
colour
copper
hardness
hydrogen sulfide
iron
manganese
pH
sodium
solids-total dissolved
sulfate
taste and odour
turbidity

Constituent or
characteristic

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.
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0,001

3

0,005

0,05
0,001

300
100

0,001
0,01
O,OI

15-30

CJJlfIIili ;\-:4830-87

fOO
·...50cJ .
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Appendix B

Basic Laboratory Level Quality Control Plan

and

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

Introduction to laboratory Quality Programs:

The ultimate goal of this portion of the EPT's program is to develop a project to improve laboratory

capabilities in the Ukraine. One activity that could improve nation-wide laboratory capabilities would be

the improvement of the perceived quality of laboratory results. The types of Quality Control (OC)

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 as~ociated sample results. T~ese OC

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 OA plan (potentially

including these QC measures) is in place.

Brief Glossary of Terms:

Analyte:

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

Spike:

Spiking is the addition of a very smafl volume (typicafly 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 altering the total volume of sample. Spiking is the first step in a mass

balance (recovery) determination.

Recovery:

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.

Native Concentration:

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

or alters the sample.

Analytical Batch:

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

Quality Control fOC):

Measurements (monitors) that verify that a process worked.

Quality Assurance lOA}:

The program that·ensures that the results have consistently high quality.
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Suggested Quality Control Criteria and Measurements:

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.

One Method Blank is prepared with every analytical batch to monitor 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.

The following Quality Control (QC) samples can be prepared by a laboratory every day they analyze

samples. The purpose 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 efficiency 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.

(definition)A. Method Blank:
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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 theyl 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.

I
I
I
I
I
I

B. Blank Spike Samples: {definition}
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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 Recovery 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 results are reported

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

Example Calculation of a Blank Spike Recovery:

[ Amount Measured (mg/Ll I Amount Add~d (mg/Ll] x 100% = % Recovery

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

ug/L.

Matrix Spike samples are quality control (QC) samples that determine if the sample matrix interferes

I
I

c. Matrix Spike Samples: (definition)

I
I

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

I
I

describe the quality or efficiency of the analysis!

reflect the accuracy of the analysis!

Matrix Spike Recoveries also do not necessarily

I
I
I
I
I
I

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
I

Recoveries are caused by niatrix 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 - Cnative) I Cs 1 x 100% = % Matrix Spike Recovery

Where:

Cms = the concentration (amount) measured of the matrix spiked sample

Cnative = the native concentration (amount) measured in the un-spiked sample

Cs = the concentration (amount) added as the spike.

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 5 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-calibration may also be necessary if

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

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 ±1 0% 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

E. Calibration Verification Standards:
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D. Calibration: (definition)

(definition)



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 POL),

Reporting Limit (RL), Estimated Ouantitation Limit (EOL), and Method Detection Limit (MDLl. Use of

the term MOL 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

A Detection Limit (DL) is often defined as the smallest amount (concentration) of target analyte that

can be observed above background. The Practical Ouantitation Limit (POl) is the smallest amou~t 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 POL and the DL are reported with increasing

uncertainty as they approach the DL. Unfortunately, the terms POL and DL are often used

H. Performance Evaluation Samples: (definition)

Performance Evaluation (PE) samples are check (or test) samples that are sent out td laboratories to 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

Control Limits are the range of acceptable values for a given OC 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 results. Control Limits are then calculated as the average value ± 3s.

Warning Limits are typically calculated as the average value ± 2s. OC results that exceed the Warning

limits should trigger evaluation or scrutiny of the analytical process. OC 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.

(definitions)

(definition)

F. Detection limits and Practical Quantitation Limits:

Analytical Laboratory QA Definitions:
(1994 - EPTfUSAID)

G. Control limits and Warning Limits:

method.
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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 laboratory

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.

I I. Surrogate Compounds: (definition)

I
I
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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

decachlorobiphenyl (DCBP) as a surrogate for organochlorine pesticide analyses.

Example Calculation of Percent Surrogate Recovery:

( Measured Surrogate Concentration I Added Surrogate Concentration) x 100% = % Surrogate

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. Failure of the 'Surrogate Recovery

does not necessarily imply that the data is bad, but that we should evaluate the sample, Blank Spike,

and Matrix Spike 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 results.

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



report.

Qualifiers are brief narrative comments that are written to describe anything unusual that was observed

K. Assorted Method Specific QC Samples:

7

QC Sample

Spectral Interference Check Standards

DDT and DDE Breakdown Standards

Tracers (Unusual isotopes added to monitor and correct for

preparation and analysis efficiency, like adding Sr-85 to a Sr-90

sample.)

Laboratory Control Samples (Similar to blank spikes, but

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

not made by the lab.)

(definition)J. Qualifiers:

Analvtical Laboratory QA Definitions:
(1994 - EPT/USAlD)

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

Method I Analyte

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

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

Metals

Organa-Chlorine Pesticides

Radiological Tests

Metals & Radiological Tests
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BBelIeHHe.

1

CnIBeH <l>paii

KpaTKHii nCpeqellb TepMHHOB H onpelJ,eJICHHH:

3JIeMeHT HJIH coe.uHHeHHe (3arpH3HHTeJIb), KOTopble nOMe)KJIT

aHaJIH3Y·

3TO .uo6aBJIeHHe K 06pa3UY OtIeHb MaJIeHbKOrO 061>eMa (06bltIHO 5-10
MKJ1) KOH1.leHTPHpOBaHHoro CTaH,llapTHoro paCTBopa, HanpHMep, KaK

3TO .ueJIaeTC5I B MeTo.ue CTaH,llapTHbIX ,no6aBoK. CnaHKIfiIT n03BOJI5IeT

cymeCTBeHHO YBeJIHtIHTb KOJIlI'IeCTBO aHaJIHTa B 06pa3ue 6e3

CyIIJ:eCTBeHHOrO H3MeHeHHH ero 06mero 06'beMa. CnaH:KHHr 5IBJI5IeTCH

nepBbIM 3TanOM orrpe.ueJIeHH5I MaTepHaJIbHOrO 6aJ1aHCa

(npaBHJThHOcTH) onpe.ueJIeHH5I.

BeJ1Ht:IHHa (06bI'IHO BblpaJKeHHaH B %), KOTOpa5I nOKa3bIBaeT KaKoe

KOJIlI'IeCTBO OT paHee .uo6aBJIeHHOrO B o6pa3eu aHaJIHTa y.uaJIOCb

onpe.ueJIHTb B npouecce aHaJIH3a.

KOJ1H'IeCTBO aHaJIHTa (BblpIDKeHHoe B e.uHHHUax KOHueHTPaUHll),

KOTopoe rrpHcyrcTByeT B o6pa3ue .uo Ha'IaJIa ero o6pa6oTKH HJ1H

rrOlIrOTOBKH K aHaJIH3Y B J1a60paTopHH.

QIIHcaHHe aHaJIHmqeCKHX JIa6oparopHbIX CIIoco6oB
rapaHTHH KaqeCTBa.

KOHetIHoii ueJIbIO naHHOH tIaCTH npOrpaMMbI TII1T 5IBJUIeTC5I oCyIIJ:eCTBJIeHHe npoeKTa no

ycoBeplIIeHCTBOBaHHlO JIa60paTOpHbIX cJIY)K6 B YKpaHHe. I10BbIlIIemre KaqeCTBa

BbIIIOJIHeHH5I JIa60paTopHbIX aHaJIH30B - 3TO rrepBbIH lIIar, KOTOpbIH MO)KeT nplfBeCTH K

YCOBeplIIeHCTBOBaHHlO JIa60paTopHOH CJIY)K6bI no BceH YKpa:liHe. I1penCTaBJIeHHble B

.n:aHHOM .n:OKYMeHTe Blf,llbI KOHTpOJI5I KaqeCTBa 5IBJI5IlOTC5I HaqaJIOM HaJIa)KJIBaHH5I 06meH

CHCTeMbI rapaHTHH KaqeCTBa (fK). CHCTeMa fK, HCnOJIb3Y5I 3TH MeTO,[(bI KOHTpOJI5I, ,nOJDKHa

rrOBbICHTb Ha,ne)KHOCTh J1a60paTOpHbIX ,naHHbIX, YBepeHHOCTh B nonyqeHHblX pe3YJIbTaTax.

I1pHBe,neHHble 3,neCb Blf,llbI KOHTpOJI5I KatIeCTBa He 06H3aTeJIbHO ,nOJI)KHbI OXBaThIBaTb Bce

B03MO)KHble mnbI CHTYaUHll fK. IlporpaMMa rrrrT Moma 6bI npe,nOCTaBHTb aHaJIHTHtIeCKOe

o6opy,nOBaHHe H He06xo,nHMble peareHTbI YKpaHHCKHM JIa60paTOpH5IM npH HaJIH'IHH

CHCTeMbI raparrnm KatIeCTBa, BKJ1lO'IalOmeH H .n:aHHble Blf,llbl KOHTpOJI5I KaqeCTBa.

CnaiiKHHf
(Spike):

AHaJlHT
(Analyte):

C06CTBeHHaH
KOHIJ,CHTPauHB
(Native
concentration):

IIpaBHJIbHOCTb
onpe,neJIeHHB
(Recovery):

I
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IIpeWlaraeMble KpH'repHH KOH1p0JIH KaqeCTBa H H3MepeuHH:

A. XOJIOcroH o6paleu (6JIaIIK)
(Method Blank):

Ii. Cnm,napTIlble 06PalUbI (6JIaUK enaUK)
(Blank spike samples):

H3MepeHIDI (Ha6JIloneHH5I), KOTopbIe rrO,llTBep)l()laIOT, tUo aHaJIH3

BbIIIOJIHeH rrpaBHJIbHO.

KOUTpOJIb KaqeCTBa
(Quality control):

Cepml aU3JIH3HpyeMblx
06palUOB
(Analytical batch): rpyrrrra o6pa3uoB, KOTopbIe rronroTaBJIlIBaIOTC5I H aHaJIH3Hpy!oTC5I

BMeCTe.

llpHBeneHHble H}DKe THrrbI o6pa3uoB KOHTpOJI5I KaqeCTBa (KK) nOJDKHbI rOTOBlITC5I Ka)l()lbIi%

neHb, Korna rrpOH3BOnlITC5I aHaJIH3 rrpo6. 06pa3UbI KK rrpHMeH5IIOTC5I C orrpeneJIeHHOM

ueJIbIO H naIOT CJIenyroIUHe rrpeHM~eCTBa:

1) rrO,llTBep)l()laIOT, tUo rronyqeHHble B 3TOT neHb pe3YJIbTaThI aHaJIH30B KOppeKTHbI H

nOCToBepHbI;

2) rr03BOJI5IIOT orrpeneJIHTb 3<PcPeKTHBHOCTh aHaJIH3a;

3) rr03BOJI5IIOT BbI5IBlITb H yCTpaHlITb JII06ble rrp06JIeMbI, KOTopble B03HHKalOT B rrpouecce

aHaJIH3U;

4) rrOnTBep)!(JlaIOT, trIO Bce KOHTUMHHaHTbI (3arp5I3HeHH5I), KOTopble 06Hap)')KeHbI B rrpo6e,

5IBJ15IIOTC5I ee C06CTBeHHbIMH KOHTaMHHUHTUMH, a He BHeceHbI B rrpo6y B rrpouecce aHaJIH3a,

T.e. rrpo6a He HCrrbITbIBaJIU JIU60paTopHoro 3arp5I3HeHH5I.

fapaHTIlH KaqeCTBa

(Quality Assurance): nporpaMMa, KOTOpa5I rapaHTllpyeT, tUO norryqeHHhle pe3YJIhTaTbI

HMeIOT BbICOKYIO CTerreHb nOCTOBepHOCTH.

Pe3YJIbTUT aHaJIH3a XOJIOCTOrO 06pa311a xapUKTepH3yeT KatIeCTBO BbITIOJIHeHIDI aHaJI1l3a B

ueJIOM (rrpI1TOTOBJIeHHe ol!>pu311a Hero aHaJIH3), B OTJIHtIHe OT KOHTpOIDI peareHTa, r.ue

rrpOBep5IIOTC5I TO.'lbKO HCnOJIb3yeMble B MeTo.ue peareHTbI, HJIH KOHTpOIDI HCrrOJIb3yeMblx

rrpH6opOB, r.ue 'lHCTbIM peareHT pU3MemUeTC5I B CUMOM npH6ope. Pe3YJIbTaT aHaJIH3a

XOJIOCTOrO 06pa3ua orrHCbIBaeTC5I BMeCTe C pe3YJIbTaTUMH aHaJIH3a rrpo6 naHHOM cepHH.

OnHH XOJIOCTOM o6pa3eu (6JIaHK) rOTOBHTC5I .llJI5I KIDK,[(OH cepHH aHaJIH3HpyeMblx rrpo6,

tU06bI rrpOKOHTpOJIHpOBaTb B03MO:>KHOCTb rrorranaHIDI B HID{ KOHTaMHHaHTOB B rrpouecce

BbIIIOJllieHIDI aHaJIH3a. XOJIOCTOM 06pa3eu (6JIaHK) rrpenCTaBJIHeT C060H qflCTbIH3TaJIOHHbIM

o6pa3eu TOM )Ke CTPYKTYPbI, KaK H aHaJIH3HpyeMhle rrp06bI. HarrpHMep: HCrrOJIb30BaHHe

nHCTHJIHpOBaHHoM BOnbI B KaqeCTBe XOJIOCTOro o6pa3ua rrpn aHaJIH3e rrpo6 BonbI,

llCrrOJIb30BaHHe "tfiICTOrO CHJIllKaTa rrpH aHaJIH3e rrpo6 rrOqabI HJIlI OTJIO)KeHHM. XOJIOCTOH

o6pa3eu rrOnrOTaBJIHBaeTC5I H aHaJIH3HpyeTC5I TOqHO TeM )Ke o6pa3o:Yf, tUo H aHaJIH311pyeMble

rrp06bI. ECJIH B XOJIOCTOM 06pa3ue He 06HUp)')KeHO HllKaKHX rrpH~feceM, TO CqlITaeTC5I, tUo

Bce rrpo6bI naHHOM cepllll He llCrrbITaJIH JIa60paTopHoro 3arp5I3HeHIDI.
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CT:lH,lJ.apTHble 06pa3UbI (6JIaHK CrrallK) - 3TO XOJIOCThle 06pa3UbI C.u06aBKaMH CTaHllapTHbIX

paCTBOpOB. OHl1 .ueMOHCTpHPYlOT rrpe.ueJIbHyro 3<p<peKTIrBHOCTh MeTO.ua aHaJIl13a.

KOMnOHeHTbI CTaH,UapTHbIX 06pa3UOB (6JIaHK cna:i1:K) H,lJ.elffWIHbI COe.uHHeHIDIM, KOTOpble

MbI B .uaHHbIll MOMeHT aHaJIl13l1pyeM B rrpo6ax, O)l,HaKO OHl1 .u06aBJUIIOTC5I K XOJIOCThIM

(t.Il1CTbIM) 06pa3uaM. CTaHllapTHble .u06aBIill K CTaHllapTHbIM 06pa3uaM BbI6l1paIOTCH TaKl1M

06pa30M, '!T06bI rrpe.uCTaBJIHTh Te OCHOBHble Tl1rrbI COe.uHHeHl1ll, KOTOpble MbI aHall113l1pyeM

B rrpo6ax. 06bltIHO, )l,JIH KIDK.UOll Cepl1H rrpo6 fOTOB5ITC5I O.uHH MJIH .uBa CTaH.IlapTHhIX

06pa3ua.

MhI YCTaHaBJIl1:BaeM KOmpOJIbHbIe npe.ueJIbI l1X %orrpe.ueJIeHIDI KOMIIOHeHTa, .u06aB.JI5IeMOfO

B CTaH)l,apTHbIll 06pa3eu, KaK .ul1arra30H .uOrryCTHMbIX 3HaT.J:eHHR, KOTOpble rrOKa3bIBaIOT, '!TO

aHaJIH3 BbIIIOJIHeH KOppeKTHO. He.uOCTaTOT.J:HaH TOT.J:HOCTb B orrpe.ueJIeHHH CTaH.IlapTHoro

06pa3ua 5IBJI5IeTC5I rrOBO.uOM )l.JIH rrOBTopHOro aHaJIH3a, rrOBTOpHOR 3KCTpaKIJ;HH I1JIH

rrOBTOpHOrO rrpI1fOTOBJIeHH5I Cepl1H rrpo6. ,I:(m:I rrpOBepKl1 TOT.J:HOCTH BbIIIOJIHeHHOfO aHaJIl13a

T.J:aCTO fOTOB5IT .uBa rrapaJIeJIbHbIX CTaH)l,apTHbIX o6pa3ua (6JIaHK CrraRKa). Pe3YJIbTaTbI

aHaJIH3a 6JIaHK CrraRKa OIII1CbIBaIOTCH BMeCTe C pe3YJIbTaTaMH aHaJIl13a BceR CepI1H rrpo6.

TIpl1Mep pac-qeTa npaBl1JIbHOCTl1 orrpe.ueJIeHH5I 06pa3ua 6JIaHK crraRKa:

113MepeHHoe KOJIlll:IeCTBO

X 100% = rrpaBl1JIbHOCTb orrpe.ueJIeHIffi, %

$aKTH-qeCKoe (.uo6aBJIeHHoe) KOJIn-qeCTBO

06bIT.J:HO, H3MepeHHoe M <'p3KTl1QeCKOe KOJIl1QeCTBO CTaH,llapTHOll .no6aBKl1 Bblpa2I<:aeTcH B

MQ/JI MJII1 Mr/JI.

B. 06P33lJ,bl C MaTpHT.J:HbIMH .lJ,06aBKaMH (MaTpHKC CnaHK),

(Matrix Spike Samples):

06pa3UbI C MaTpM'llHbIMM .uo6aBKaMM - 3TO o6pa311bI aHaJIl13HpyeMblX rrpo6 C .uo6aBKoR

CTaH.D:apTHbIX paCTBopOB. 06pa311bI MaTpHKC crraHK - 3TO o6pa3UbI KOmpOJI5I KaT.J:eCTBa,

KOTopble rr03BOJI5IIOT yCTaHOBl1Tb He C03.uaeT JII1 MaTpHUa rrpo6bI l1perurrCTBHR )l,JIH

BbIIIOJIHeHlliI aHaJIH3a C Tpe6yeMoH 3<p<peKTIrBHOCThIO. .uo6aBJUIeMble CTaH)l,apTHble .uo6aBKl1

co.uep)KaT MeHbIllee KOJIHt.IeCTBO KOMnOHeHTOB, T.J:eM aHaJIH3HpyeMble l1P06bI. CTaHllapTHble

.uo6aBKH BHOC5ITC5I aJIHKBOTHO B o.uHY H3 rrpo6 aHaJIl13HpyeMoR cepHH. CTaH.llapTHble

.uo6aBKH rro.n6l1paIOTC5I TaKHM 06pa30M, 'l.J:T06bI rrpe.uCTaBJIHTh Te OCHOBHble THilbI

COe,llHHeHHR, KOTopble MbI aHaJIl13HpyeM. IIP3BlfJIbHOCTh onpelle.rreHM5I MaTPMT.J:HblXl106aBOK

He 06R3aTeJIbHO llOJDKHa npelICTaBJIRTb MJIH OnHCbJBaTb Kal:JeCTBO MJIM 3dldJeKTHBIIOCTb

aUaJIM3a. Olla He 06R3aTeJlhHO TalOKe llOJDKHa OTJ)3lK3Th rol:JHOCTh 3HaJIM3a.

TIo 3THM rrpH'llHHaM, MbI B03.uep)KHMC5I OT T.J:eTKoro orrpe.ueJIeHIDI IIOH5ITH5I KOHTPOJIbHbIX

npe.ueJIOB )lJUI nonyqeHIDI 3HaqeH¥Ill MaTpHKC crra:i1:K. TIorryqeHHbIll pe3YJIbTaT CJIe,llyeT

HCnOJIb30BaTb JIHillb .umr Toro, t.IT06bI yCTaHOBHTb B03MO)l(HOCTb rrpHMeHeHlliI ,llaHHorO

MeTo,ua aHaJIH3a .umr Baruero crreumpHqeCKOrO nma rrOqBbI HJIH BOllbI. CJIellOBaTeJIbHO,

Hl13Kl1H ypoBeHb npaBMJIbHOCTl1 orrpelleJIeHH5I MaTpHqHbIX ,uo6aBOK (B pe3YJIbTaTe BJIHHHIDI

MaTpHllbI npo6bI) 06bIT.J:HO HBJUIIOTC5I JIHlIIb rrOBo.uOM ,lJ.JI5I llaJIbHei1me:i1: OlleHKH

HCCJIe.uyeMoro rrpo6bI, rrpHMeCell H XOJIOCTOro 06pa3ua. TIPH'l.J:HHOi1 3aBbIlIIeHHoro 3HaQeHIDI

BeJIHT.J:H~bIMaTpHqHOll .uo6aBKl1 (> 100 %) MO)KeT HBJUITbC5I HeO)l,HOpo.uHOCTb HCCJIe.uyeMoll



IIpHMep paCtIeTa rrpaBMllbHOCTH orrpenelleHIDI MaTpIPIHOM .IIo6aBKH:

[( C 113M - C c) / C .u.] X 100% = % orrpe.u.elleHMe MaTpI1tIHOH: .II06aBKH,

E. ITpe,lJ.eJIbI 06HapYJKeHHH H pa6o'me npe,ueJIbl H3MepeHHH
(Detection Limits and Practical Quantitation Limits):

[.IIe:

C 113M - U3MepeHHaSI KOHueHTpaUI15I MaTpW:IHOH: .u.o6aBKH

C C - C06CTBeHHa5I KOHueHTpaUI15I

C r - KOHuempauuSI .u.06UBKH (crraMKa), BBe.ueHHoM B rrpo6y

4

npo6bI, OC06eHHo Koma C06CTBeHHaSI KOHueHTpaUIDI aHa.;urra B rrpo6e npI1611IDKaeTCSI K

BellI1qHHe .u.o6aBKH. Pe3YllbTaT aHaJ1U3a o6pa3ua MaTpHKC CnaH:K orrHCbIBaeTCSI BMeCTe C

pe3YllbTUTaMU aHaJ1I130B I1CClle.u.yeMOH: cepI1I1. B KOHetIHOM UTore, .u.mI .u.OCTIDKeHH51 6011ee

TOtIHOro pe3YllbTaTa MO)KHO rrpOBO)llfTb aHaJ1I13 rrapaJlJ1eJ1bHbIX 06pa3UOB C MaTpI1tIHbIMH

.u.o6aBKaMH. ECllU pe3YJlbTaTbI orrpe.uelleHIDI rrapaJlJ1ellbHbIX 06pa3UOB MaTpHKC CrraH:K OtIeHb

BbICOKH illIH OtIeHb HH3KH, TO 3TO nOLI.TBep)KJI,aeT 3HatIUTeJIbHOe BllIDIHHe cpe.ubI (MaTpHUbI)

HCClle.u.yeMOH: rrp06bI Ha pe3YllbTaT aHaJ1H3a. B 3TOM cJlYtIae MO)KHO CtIHTaTb, ~O Ll.JUI npo6

C TaKOM MUTpHueM .u.aHHbIM MeTO.u. He OtIeHb rro.u.xoLl.UT 11 C.l1e.u.yeT HCrrOJ1b30BaTb .u.pyrne

MeTo.u.bI.

f. KaJIH6pOBKa

(Calibration):

KaJ1I16pOBKa - 3TO orrpe.u.elleHI1e B3aUMOCB5I3H Me)K]ly KO.l1I1tIeCTBOM (cTaH.UapTHOiI

KOHuempaUHeM)orrpe.u.eJ15leMOrO BemeCTBa U BellUtII1HOM OTBernoro CI1fHMa rrpH60pa.

JIa6opaTOpH5I MO)KeT aHMU3I1pOBan 1, 3MI1 5 CTaH.UapTOB, B 3aBHCI1MOCTH OT Tpe60BaHMM

MeTo.ua aHaJlH3a. (06bltIHO, USEPA SW846 8000 HCrrOJ1b3yroT 5 CTaH.UapTOB, U USEPA

CWA UCrrOJ1b3yroT 3 CTaH.UapTa) "tfaCTOTa rrOBTOpHOM KaJ1u6pOBKH 3aBI1CHT OT cTa6illIbHOCTI1

rrpH6opa. IIoBTopHM KaJIu6pOBKa MO)KeT TaK)Ke 6bITb Heo6xoLl.HMOiI eCllH B03HI1KaIOT KaKHe

6bI llH60 rrpo611eMbI c rrpu6opoM, KOTOpbIe Tpe6yroT 3HatIUTellbHOro BMellIaTellbCTBa HJ1H

ero rrepeHaCTpO:H:KH •

,U. KaJIH6pOBOQHLIe CTaH,/J,apThI

(Calibration Verification Standards):

KaJIH6pOBOQHble CTaH.UapTbI (cTaHLl.apTHbIe o6pa3UbI Ll.Jl5I rrpoBepKH KaJlli6pOBKH)

npUMeH5lIOTC5I rrepe.u. HatIaJIOM aHa.rrn3a cepuM rrpo6 C TeM, tIT06bI rrOLl.TBep.u.HTb

(rrpOBepHTb), ~o KaJ1H6pOBKa rrpH60pa He HapyrneHa. KaTIH6pOBOQHble CTaH.UapTbI

HcrrOllb3yroTC5I TOllbKO Ll.Jl5I rrpI160pOB MI1 crroco60B, KOTopble XOpOllIO rro.rr.n:ep:>K.HBalOT

Me)KJI,y CepU5IMI1 orrpe.uelleHHM (aHaJIH30B) 06bltIHO MbI rrpOBepSIeM no CTaHLl.apTY cpe.u.HHM

.IIuarr030H KaJII16pOBKHI1 cpaBHHBaeM pe3YllbTaT C 02KIDI.aeMbIM 3HatIeHHeM. EC.l1H pe3YllbTaT

HaXO.IIHTCSI B rrpe.IIellaX .IIHarra30Ha rrorpellIHOCTeM npHMeIDIe~lOro.umIMeTOlla (06bIQHO _ +
10% HJ1H 20%), MbI MO)KeM rrpo.uOJ1)KaTb aHaJIH3 6e3 llU.i1bHeMllIeM Ka.rrn~POBKH. IIpu

aHaJIU3e rpSI3HhIX rrpo6, KaJIH6pOBOQHble CTaH,UapThI rrpOBepKH rrpllMeH5llOTCSI TaK)Ke rroelle

aHaJIll3a rpynrrhI rrpo6 (06hltIHO 10 o6pa3lloB), tIT06bI rrollTBeplUITb, tIrO rrpI160p cOXpaH5leT
KaJm6pOBKY Ha rrpOTIDKeHHe Bcero BpeMeHH H3MepeHHfI.
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ITpe.n:eJIY 06HapJ')KeHH5I (ITO) 'laCTO .n:alOT onpe.n:eneHHe HaHMeHhilierO KOmI'leCTBO

(KOHueHTpaUI1I1) aHanH3HpyeMoro BelUeCTBa, KOTOpOe M02KeT H3MepeHO .n:aHHhIM MeTO.n:OM.

Pa60'lHi1 ITpe.n:en I13MepeHH5I (PITH) xapaKTepH3yeTC5I HaMMeHhIIII1M KOnH'leCTBOM

BelUeCTBa (KoHueHTpaW1ei1), KOTopoe M02KeT 6bITb H3MepeHO (no.n:C'lMTaHo) .n:OCTaTOt:IHO

Ha.n:e2KHo. PITH 'laCTO B Tpn-.n:eC5ITh pa3 60nbille 'leM ITO. K CO)KMeHnlO, TepMHHhI,

KOTophle IIona.n:alOT Me)KJlY PITH H ITO 'laCTO IfcnOnb3YlQTC5I B JIHTeparype H ,llHCCKYCCH5IX

B3aMM03aMeH5IeMO. He.llOCTaTOK CTaH.IJ:apTHOH TepMMHonOfHH 3arra.llHOM: aHanMTH'leCKoi1

XMMI1H OTpa2KeH B CYllIeCTBOBaHHH cne.n:yrolUHX .n:orrOnHHTeJIbHhIX TepMHHOB: ITpe.n:eJI

Onpe.n:eneHH5I (3KBHBaneHT PITH), ITpelleJI .llocToBepHoro 113MepeHH5I (IT.llI1),

YCTaHoMeHHhIH KOmI'leCTBeHHhIM: ITpe.n:en (YKII) If ITpenen1J:yaCTBHTeJIbHOCTH MeTolla

(IIOM). Hcnonh30BaHHe TepMHHa ITpellen1J:yaCTBHTeJIhHocrn MeTo.n:a M02KeT oco6eHHo

BBOllMTh B 3a6JIY)K,UeHHe. I1Hor.n:a OH HCnOJIb3yeTC5I llJI5I 0603Ha'leHH5I CrreUM<:pH'leCKoro

na6opaTopHoro rrpellena 06HapY2KeHH5I, B HHhIX cnyqa5IX OH OTHOCMTCH K Heo6xollHMbIM

TeXHHtIeCKHM Tpe6oBaHMHM, KaK orry6nHKoBaHo B MeTo.n:e, o.n:06peHHoM USEPA.

lK. KOHTPOJIhHhle npelleJIhI H npe,lIJ'IIpeiKll3IOmHe npelleJIhI
(Control Limits and Warning Limits):

KOHTPOJIbHhle npe.n:eJIbI rrpellCTaBJ15IlOT llHarr030H rrpMeMJIeMbIX BenH'lHH llJU[ .n:aHHoro

napaMeTpa KK. OHH MOryT 6bITb onpelleJIeHbI rrpM nOMOlllH MeTo.n:a aHaJIM3a, MJIH

CTaTHCTH'leCKH no rronyqeHHhIM paHHee na6opaTopHbIM llaHHbIM (pe3ynhTaTaM aHaJIM3oB).

CTaTHCTH'leCKHe orrpelleneHH5I rrpOH3Bo.n:5ITC5I rryreM paCqeTa CTarnCrn'leCKOH cpe.n:Hei1

BeJIH'lHHbI (cpe.n:Hee apmpMeTH'leCKoe) H CTaH,UapTHOro OTKJ10HeHH5I (S) cepHH pe3YJIbTaTOB.

3aTeM KOHTpOnbHble rrpellenbI no.n:C'lnTbIBalOTC5I KaK cpellHee 3Ha'leHHe c rrorpeiliHOCTbIO

IIJIIOC-MMHYC 3S. IIpe.n:ynpe2K,UalOlUMe rrpelleJIbI 06bl'lHO rrOllCtIMTbIBalOTC5I KaK cpe.n:Hee

3Ha'leHHe IIJIlOC-MMHyC 2S. Pe3ynbTaTbI KK, KOTophle rrpeBbIllialOT rrpellynpe2K,UalOlUHe

rrpellenbI llOJDKHbI Cnj')KMTh rrOBo.n:OM .IJ:JI5I KOppeKTHpOBKH MeTo.n:a aHMH3a, HarrpHMep:

1) rrOBTOpHTh H3MepeHHe;

2) rrOBTOpMTb 3KCTpaKU111O M rrOBTopHTb M3MepeHue;

3) rrepeKaJIu6pOBaTh rrpH60p H rrOBTopHO H3MepllTh 06pa3I1,hI;

4) UCrrpaBMTb rrpH6op, rrepeKaJIu6pOBaTh ero H rrpOBeCTU rrOBTOpHOe U3MepeHl1e 06pa3UOB.

3.KoHTPOJIhHhle 06P33D;hI (CJIenhle npo6bI)
(Perfomance Evaluation samples):

KOHTpOnbHhle o6pa3UhI (KO) o6pa3UhI, KOTopble OrnpaBJI5IlOTCH B JIaOpaTOpUH C TeM,

tIT06hI rrpOBepllTh Ka'leCTBO JIa60paTopHhIX pe3YJIbTaTOB. KO co.n:ep2KaT 113BeCTHoe

(rrpoBepeHHoe I1JIH cHa62KeHHOe cepTM<pHKaToM) KOnHtIeCTBO aHaJ1l1TOB. 06bltIHO,

aBTOpMTeTHa5I opraHU3aUHH Ka2K,Uble 3-6 MeC5IueB paCChIJIaeT KO .IJ:JI5I Toro, tIT06hI rroJIYtIllTh

.n:aHHbIe 0 Ka'leCTBe BbITIOJIHeHUH aHaJI1130B B JIa60paTopM5IX. A60HemCKHe JIa60paTopMU
He 3HaIOT,tITO Haxo.n:MTC5I B 06pa3ue, Ha3hIBaeMOM eJlilHilt:IHbIH CJIerrOH TeCT. Pe3YJIbTaTbI
Bcex JIa60paTopilHi co6ilpaIOTC5I 11 rry6mnCYIOTC5I B rret:IaTil. Pe3YJIbTaTbI 06bltIHO oueHHBaIOT
KaK "3atITeHO" HJIH "He 3at:ITeHO" llJU[ KIDK.1l0ro mrra rrpOBepKil HJIH aHaJIMTa. Xoponme
3KCrrJIyaTauuoHHhle rrOKa3aTeJIU rro KO o6pa3uaM 5IBmIIOTCH rrpeCTH)KHhIMM JlAA
a60HemcKHx JIa60paTopn:it TIoBTOp5IlOlUMeC5I HU3KHe nOKa3aTeJIU BhIIIOJIHeHH5I aHaJIM3a

no KO MOryr rrpUBeCTH K rroTepe JIa60paTopHoro CepTM<:pMKaTa Ha .n:aHHbIH: TMrr aHaJIU3a.

TaKHM o6pa30M, KO MOryT 6bITh 3<p<peKTHBHhIM cpellCTBOM ,lllliI llOJIroBpeMeHHOH: oueHKH

pa60TbI na6opaTopuH B rrporpaMMe cepTH<pHKaUI1I1 na6opaTOpnH:.
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II. PenepUble .l106anKH

(Surrogate Compounds):

PenepHhIe .uo6aBKll (PLU BHOC5ITCSI B OpraHHtieCKlle 06pa3UhI CTeM, 'IT06bI KOHTpOJIMpOBaTb

3KCTpaKUHIO 1'1 3<p<peKTMBHOCTh aHaJII13a KmK,UOH npo6hI no nmy BHYTpeHero CTaHllapTa.

P):( XMMM'leCKI1 no.uo6HhI COe)ll·meHlliIM, KOTophIe MhI npOBep5IeM. OHM )ICe XMMMtIeCKH

YHHKaJIbHhI, T.e. OTJIHtIaIOTCSI OT mo6hIX coe.uHHeHHH, KOTphIe MO)KHO 6bIJIO 6bI O)l(H)laTh

B peaJIbHOM: cpe.ue, n03TOMY HX He MO)ICeT 6bITb B HCCJIe.uyeMOM: npo6e.

HanpHMep: HCnOJIh30BaHHe TaKHX .n:emepHpOBaHHbIX coe.n:MHeHlIH: B KatIeCTBe penepHOH:

.n:06aBKH, KaK <peHOJI - d5 B MaCC-CrreKTpOMeTpHtIeCKOM aHaJIII3e, MJm HCrrOJIb30BaHMe

.n:eKaXJIOp.uHopeHHJIa B KatIeCTBe penepa npH aHaJIH3e XJIOpOpraHH'leCKHX rreCTHUM.llOB.

TIpHMep paC'leTa npaBHJIhHOCTH onpe.ueJIeHH5I perrepHOM .uo6aBKI1:

H3MepeHHa5I KOHueHTpaUH5I P,U

X 100% = % orrpe.ueJIeHHe P,U

et>aKTHtIeCKa5I (.uo6aBJIeHHa5I) KOHueHTpaUHH P,ll (rrpaBHJIhHOCTh orrpe.ueJIeHHH)

MbI rrpHHHMaeM KOHTPOJIbHhIe TIpe.neJIhI )lJI5I rrpaBI-L1hHOCTH orrpe.ueJIeHHH P,l:( KaK

.uI1an030H rrpI1eMJIeMhIX BeJII1QI1H, KOTophIe MOryl' 03HaQaTh, 'ITO MeTo.ulIKa aHaJII13a

3<p<peKTI1BHa )lJI5I aHaJIlI3HpyeMblx rrpo6. TIorpernHOCTH B rrpaBHllbHOCTH orrpe.ueJIeHH5I

.n:aHHoro peareHTa He 06maTeJIbHO 03HaQaIOT, 'ITO nonyqeHHbIe pe3YJIhTaThI aHaJIH30B

Hey.uOBJIeTBOplITeJIeHbI, HO HaM CJIe.nyeT OueHlITh npo6y, pe3YJIbTaThI aHaJIH30B

CTaH.1lapTHOfO 06pa3ua (EJIaHK crraMK) H MaTpM'lHOM .n:06aBKH )lJI5I TOro, '!T06hI orrpe.ueJIlITh

'!TO 5IBJI5IeTC5I rrpH'llIHOH Hey.uOBJIeTBOplITeJIbHOrO pe3YJIbTaTa: rrp06JIeMbI C 3KCTpaKI.J;HeH

HJIlI MernalOlUee BJIH5IHHe MaTpHUbI npo6bI. TaK KaK P,l:( TOJIbKO XMMHtIeCKH rro.uo6HbI

aHaJIlI3lIpyeMbIM coe.uI1HeHlI5IM, TO npaBlIJIbHOCTh HX orrpe.n:eJIeHIDI He .uOJI)KHa

HCrrOJIh30BaThC5I)lJI5I KOppeKTI1pOBKll pe3YJIbTaTa aHaJIH3a rrp06bI. Pe3YJIbTaThI onpe.n:eJIeHIDI

(%) P,l:( rrpe.uCTaBJI5IIOTC5I BMeCTe C pe3YJIbTaTaMlI aHaJIlI3lIpyeMbIX npo6. BbIBO,llbI 0

npaBlIJIbHOCTlI orrpe.ueJIeHlI5I P,U, CTaH)laprnOro oopa3ua (EJIaHK CrraiiK), oopa3ua C

MaTplI'lHOM: .uo6aBKOM: (MaTplIKC CrraHK) rrepe'llICJI5IlOTC5I B <popMe KpaTKOrO KOMMeHTapIDI.

K: Kpanmil KOMMeHTapHH

(Qualifier):

KpaTKHM KOMMeHTaplIM: - 3TO KpaTKoe rrOCJIe.uOBaTeJIhHOe I13JIO)ICeHlIe <paKTOB, KOTopbIe

orrlICbIBalOT 'ITO JIlI60 Heo6bI'lHOe, lIMeBll1ee MeCTO BO BpeM5I no.ufOTOBKI1 HJIlI aHaJIlI3a

06pa3ua. JIyqme, eCJIlI 3TOT KOMMeHTapI1H HarrlIcaH Ha TOH )ICe CTpaHlIue, '!TO II pe3YJIbTaThI

aHa.JII13a 06pa3ua. EOJIee rronpo6HbIM HJlli ueTaTIbHbIM KOMMeHTapMM MO)KeT 6bITb o<popMJIeH

B BH,Ue rrpllJIO)KeHM5I K OTtIeT)'.

JI.CMeWaHHble mnbl 06p33UOB KK, cneumlm'leCKHe .llJUI onpe.lleJIeHHblXMeTO.llOB aUarIH3a.
(Assorted method Specific QC Samples):

MMeIOTC5I .n:orrOJIHlITeJIbHbIe THrrbI rrpoBepoK KK, KOTopbIe 5IBJI5IIOTC5I crreUlI<pHQeCKHMH rro

OTHomeHHIO K HH)llIBlI,llYaJIbHbIM MeTo.naM. OHlI C03.uaHbI )lJI5I TOro, 'IT06bI KOHTpOJIlIpOBaTh
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YHl1KaJIhHhIe cIITYaUl1l1 ,llaHHhIX MeTO,llOB. BOT HeKoTophle rrpl1MephI TaKl1X Tl1rrOB KK.:'

Mero~ / AHaJlHT 06P33IJ;LI KK

MeTaJIJIhI CTaH,llapThI rrpOBepKl1 crreKTpaJIhHOM: HHTep<pepeHUl1l1.

XnopopraHHQeCKl1e CTaH,llapnI npO'uYKTOB ,UecTpYKUHH MT ME.
neCTHUH,UhI

Pa,UHOJIOrnQecKl1e TpelichI (06hJqHO 1130TOnhI, ,l106aB.Jl5IeMhle ,UJUI

orrpe,UeJIeHIDI (TeCThI) Ha6mo,UeHIDI H KOppeKTIl:pOBKl1 3<p<peKTIIBHOCTII

no,UrOTOBKl1 11 aHaJIH3a npo6, KaK HarrpHMep,

,Uo6aBJIeHl1e Sr-85 B npo6hI co Sr-90.)

KOHTpOJIhHhle o6pa3Uh1 (rro,Uo6Hhle CTaH,llapTHbIM

o6pa3uaM) - (EJIaHK Crrai1:K). O,llHaKO 3TO QaIUe Bcero

cepTH<pl1Ul1pOBaHHble 06Pa3UhI, rrpe,UOCTaBJUIeMhle

MeTaJIJIbI H BHeIIlHl1M rrOCTaBIUHKOM, a He rrpHrOTOBJIeHHble B

pa,ll110JIornQeCKl1e JIa60paTOpl1l1IO

H3MepeHH5I
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I. OBJIACTh nml~'1lEmm

I. I. HnCTORllIII~ pyKO BO.Q.RlllHit 1I0pMaTHeH~ ,llOKYMeHT yCtllllo B­

Jll1rl'\e'l' olSlqlle TpclSoB8Jtllll K Hcn!.rr'ITenbltblJI' JlG60rllTOp"f!l.(. AKHpe­

,nlrryc~fU( B CHcTc",e cepTwfllIKaQllll YKpallllbl /Cuc1'cue YKpCHffo
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IfcnurateJJbHWX JladopaTopltlt II oprl'/toB. npo20~l1lC IfX aKKP0:\lI­
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2. I. lfcnoJu.3YeMWe II Ho.CT01l'l\N f ,llolC)'lfetiTe Tep4ll1lbl If JO(

onpe,nMeltlUl COO'1"lleTC'1'Bym' J>.ykOBf'.I\CUY i-JD/ll3li 2. C'l'8HJtIlpry
lim &102 .. hHJt f,O- • ·C14CTI"Ul ceptJrflluuu~J.1I YlCpCEllro.
OcltoBHUe TeP'HJt:bI • onpe,llElJletlMJIw

•

f!c-c..~~~i;: i·. I. 'c:~'". ,
0~ l'.f-.. (J,y .J .-~"" . 'f ,,'. 1'-<;,f
~ C~'Jo<-(Jc':·('i::-<"'<';..J( _.-

&~ (~t---Gf<'fJ'':-'~'-<;''

: . tJ /' (i
./IA~~~~ &-./'~~ .

. c-r-v_f-stc.G. c.......·I-~V'f~
l.'- f'r","- .c.i<-J

roccrAlwrr Yf,llutm
h1iffi

ro.AAmm 00llti.fAJi1Ing·

• :t
r,. .: ...

k' . P.fiDllJJlJIJJIU,I!lm~T\Ill!!l!f1 J!l1l'!!!llU '. (5 a.~f
ltn- ,

.~50 ~C:jl)t)~

t$ d -0-«?J A,Ji-).\4('" "-(j f /h -;J!.-)

42

p.
. "-
~--...;,

L



'.J
~i;-

--
............. ~ ........~ ..

--
lOut W-004-93

------------
./ r:. .(-.,~t,~~ 1:.. r

S ~ .e: '" .f-,. e.-

--
:. IflA 6O...Q04·93 '

...... - ......•...~4;,.·_·· ..··,······,..·:·•.·.. ··"I,'•...••. ,,, •... ···~lI·t.·h~.•_ •.. , ,., ...,.. ....•..•~,.•/. ~-- _.......... ."....:.-.._-_ ,.._ .•.•

~ (j ... r t7 k~t~",-eX / ·r1(;''''( ',{.!.. "p. , •f ~v .
0:> #r'-. / ;;f"':.----'

,ltOHIfIf ncntr.lI.lillA KOHKpeTHl'lA nponyKlIHIf nJtlf !tOHIlPeTllllX 1l1l,11011 ~ ,fl-' .
IICnL/TaHHlI B. COOTBeTCTBll1t C Tpe60BB./lltllMll craJt,nllptoB Ilnll. H1111X Tal', 'ITO aHa npH3H!I.&rCIt O,,"eR'l'HUllnll It He34BIlcmlOn OT pn:tPIl~

HOpt.e8THI!HWC ,lIOKYIoC!lHTOB. .' I 'H'c 7 L.,-;.J t,.·POTftl!lfOfl, l13roT09m-eneA If nOTpelSlfl'Cnelt no BceM llonpoC8J1

AKKPC.ItUTOBBH8 MOlKCT (5l>1Tb JIll~a:- JladOpIlTOp"R, 1l3".RD:lrr.Jj .~ OU!!llKU nOKa34TenCA, nOJlTBep:;{,Ilae/otJo·lC nplt cepTlI!%JIIKI1l.lHIl KO!lKpeT.-

!len:mlle nponTM B./mpe,ltllTeUll!.l. lIe3nBIlClfMO 0'1' ee OTpaCJIeDOA -r~/ ,'L f...J C....... tloA nt=O.D.YKUlIK•

npllHlI.)l,lle~IOCTIt It IfoP!ol C06CTUClIIIOCTII.· I~ ""') . or./. f u-< 4.2. l'eXllHtfeCKaR KI)....neTellTIiOnb ;.- / - {/ c /
3

., " ",~".. A 2 I 0 r c.c~L,l1,. ,,",,, -~/J c•. T...... -oGA-
.o;~ nCnl:lT8J1Il1l ,/\lIp. lIeneA CCprl~t'IlKOJ\Il\l npoBONlTCR IlCnlo!- '~. ,,- '" •• prAlIIl3111l 1l1l If ynpIl.BJIp'II'tf.' . ,,.

T8TenblfblUIf nallOpaTOpHIlI-IIl. OKKpP.,nII1'O Bll.ifllLIldIt Ha TelOllflfeCKYIl 4.2. I • I., llCmo/Tll,:,eJ1b1'BR JlO(SoP" -:"0PIlJl .nOJll!a14 06eCnCttllMTb"

K?,.meTeU'!IfOCTb 11 lle3QCIlClfMOCTh D CUCTeM8. '. TCXlIIl',ecKylO KOMneTeHTHOCTb npH nr 1Be.ItelfIlH IfCll!>IT8Jllln B npH3-

jlonYCKaCTCR npoBO,llIlT!> IlCnblTOlIll1l IlJIII. lIenell CCPTI1'f:lllt~tttIlH H8J!IIOll 06Jt8CTlf 8.!tKpP.,ltIl1'OUlfll.

11 lICnblTaTe:lb'IIWC nn60p:l.TOP:I1IX, /limpC.nll.OlJ8JlljHX TOnbKO lit!. . • 4.2. I .2. ~lcrn.lTaTeJtf.l!ll.Jl JI!!.60p(!~opIfJt ~omU':l m.leTl> P~'!<ODO)tIl-
TelUllt4eCKyxl KOlAneTeHTlIopTb. nOJl I\OIiTponeM npe,nCTaBIlTcnC:l ,.",111, HeCY'~ero OTAeTC,:,p,"l!HOCTb ,HJ ,lWFlTeJlbHOCT b nn60I'U1'Oplfll II \ l-l/J/) f:.'J1
OprB./lll no CClprll<jlIlKLUtIIll np0JtYKI111l!. OTBeTCTBClUiOCTb :l~ 06"CK- ~~:ly.~hTa'l'H ee pa60TII. H:t.'II'l\!!!!I11oi! :1 oC£lo6onvlCIU!!! PYKODI)J\llrNIR (}

TllBIIOCTb Ta.ll:l" li.,;rihi'l'arnt:l HCCc.:'i' oprllH liO ccp:'l:tI'II~D:\1H1 IlJIII ,nv,"rl'''"Tnr.~·iHonlUI. Tt'!;<,111l4ecXylQ KO·'llc... eIlTlloc·rb '1 Hf:3neIlCIr,IOCT) A2lw.. t
OpraHlt3QUlln. B~Ii10JlllmJl!lnR ero !l>yHK1Illll. nopY411llWlIe I1CmlTt\,renbIlOn. r..~(O!nTI)!,:1lI ,",on:i<!l~: nrOH:Jl?O,l!.~l'r!>CR 110 COI"Jlacol!~lI00 c iL\I.IIIOltJ.- ,,e:~.,,,, r-1
na60paToplfH H=< npoBe,lleHlle. ' " I Lr <4..' "n- J1l>m!~1 opr~"il):~ no CF,)P!llll::l~aW!ll. L..... ..........c~~ _ :-...L J I.J

3.3. OClloBHoll 4lYIlKUHeA IlcnNTnTCJlbllOA JlIl6opnTOpltii nanneT-) L I G,£:; +~~n- 4.2.I.3. ECJIlI :\!!lfpr.,!l::Il'Y<1l.!an W'I1UT:lTeJ1blllUl .':l.(i0P~TO~\II!1 ,:n!~n .;;j-l.. ~ ~. e.. o" 'I~ II .• .. o../lf1'-'Vc.L·~'
ell npoBe.nCllllO l1CnbITllIlI.: 11 aBKpenJlellllO£1 od.nnCTII anKpeJllrrllllHIl. ., !'J!!1e~c," IOp,Ij\;ft1ec1<:1:.' JtllUOM. a ":-lO,llIlT a coc,;,na oprllHll no t "'(

3.4. TpedoBUHllfl ll/flfpe,nIlT81!lJll. YCTRIlOMClIIlt-le' 1l11C:TORiI\llIt t~ {-e.o::> f'-J eerTl:'~:IK".I.I:lIl :1JI11 Jlpyro!l OprLUiI13311 1111. Jl8J1Il1OU\UXCII I'lplI,!ml<.lCKI:Wt ~ .sftl!tf<:
_ .nOKylleHTolt.'.lOrYT 61,lTb ,nonOJlllellll nplf nKKpcj\lll'a!Um KOIIKPCTllbIX ~_, ~ JlllIItt-'lll. TO alia Jl,on~ml\ 6mb CTPYKT:'PIl~iM no,n,pa3;leJleHlfeM 3THX~>
.. JICnmllrcnbHHX Jlil6oparoplfil J1PyrllulI Tpe6oDallllJ1MII. IICXO}lfl 113 L....'!·?~. k OpI'3IlJr.Ja.Ullll. . . /'-!!':f. .f......(

CnC1IIl'~llKH ,nCRTf..ibIlOCTH3TIIX J1A60pnTopI111. f~.".>H tt...~ t- J 4.2.1.4., Jfa:WI:! 1:0':'PY,I1,lIlIK Jla6c'pa:I'Opllll .nOJll!!CH 6mb 1f0Mnn- /(j I'f!.
3. fl. }!cm,JTBTeJlbllll.Jl JlU60P:lTOp:tn .n0Jt:IlII3. oCYlIIeCT MflTb eM)') TeI!TII~N B anKpen.1elllloA e1Jepa JlenTC IlbliOCTIt. 3HaTb CBOil npi'lElA. l' - ,~

.neRTP.JJbIlOCTb B COOTDCTCTllllll C '1lonO:iCClllIClA od IlClihlTIl.TCJlhllOn ~. ~ Ie f 11 Od1l3llJIHOCTII. C. <!>---fJ C.lr.-k ......
Jla60pnTop"Il", pll3pa60T3JIHLllJ lin oClloue IIIlCT01l'.'1l:'I"O .noKYUClIra ~ L- a-'r:.. ~ c::,. 4.'~. I.fl. 0pI"OJIIl:lal11101f1l!l.R CTPj'!' rypa ,noJl:ilIIa I1CIUIl:148Tb nO:!I!O:~- -

It Y'fDep:l!JleJU 'blIA H!UIIIO!laJIbIlHU 0Pl'Il1l01,( no CCPTI1t~IlI(!U.\llII. .~ I 1I0CTt> OKa.33JIIIR '",a COTpYJlHIlKOB JlnO'.'paToplf1l .naanCllllR, cnOC06:;;£'foro__ i'1 Co

3.6. J.1Cl1bI1'nTClIbtlBSI JIIl.dOraTopllR r,Olll!Q-l3. pacnonorllTb KOtln-. (\ nOMI1RTb JiB JfX n1BOJlLl WIll pe3YJlbT('TbI paISOT'" no ltenbll'llHllllt.( Pi "<:, 1:11~k
JleKTo..i IlPKAII'ICCKHX, OpraHIl3allI101ll10-MCTo.nll.eclntX, 1It'p'.AlI.TlINU.rx npoJ1J!K1IIlIl. . '\ /~ c_< c.l~
H }lpyrHX JlOK,y:.tCHTOD. t!c06xo,nmo-nc: )!)IR OCjlCtflCTMeJUl1I CnollX ' 4.2. I.5. B ~.ad'oparopHIf )tOJlJ!l1/1l !Sbl'1'b cHcTewa npoBeprrn tt,...p (t.·: ~ "-7

WHKl.\»:l. nepe'leUb ,lt0KYHeHToB npHJ1e,,\clI B nplIJlo:relUlIt A. KOMnerPJITlUltUf JlItUIl!(H· XO,M If pe3Y.l',,~a1'OB JlcmnaHlIA. a Ta.ICI~ J
. 4, OBJillE TPEronhlAUI IC 11mflfATFJlbHl.H . JUlOJlI~IfKAl.tIl'" nepcou8Jl1\ JlJ1!SopaTopHl'. -----7. -- c, c /
. JlAI:iOI'A'l'OrUiU~.IIPA8A" 11 OBI13.AHlIO(,1'J.1 • 4.2.2. nepeoHlu JlBdopl1TOpltH .'. . S"(~ ,(!t /

)
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n 4.2.2.1. nepeOHlIJl l\I(Hpe,nll'l'ofl,O,",oll Jl460pa.TOPIlIl ,noneH ",","lb ~ 4
4. I. 1Ie381l11CJt,(IUI IfcnHTn-;,c.nl-JiM Jls6opatopmr ,l:t0.n:lln.· ~\'eTb ,-c:::.",-~ ~~.-r lInro"ncc~II.!lLlf"'" no ro" C'l. ........ "'r,' '"'. P." J" 11 TOBIlY. kIWJlI"'1flUlJ.!11I) H·omrr D npoBp.JH""~H c:

Ilp1l.ll1l4ecKH" C'\'nTyC. oprslllI:JI\ll l I0 10ljln Cl'PYKTyPY. M ... llllllCTf'l\- j''c:'1 "'-,-...: ......,,). .ur:nJ,lTl\lllln Do nplt3lfll1lfloA o(JnaC711 n,wpe,n1fT 1111. !\all( It cnB HaJllleT .... ;;;. ~ r
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4.2.2.2•. COTpy~IHKM. HenocpeACTn~lo~aCTD~qe ~ npo~e­

)leHlIlI IIcntr.amlfl. AOmlll!>l 611Tb .aTTecTollwm "II. npallO npo!!ettl'lllfll

1l0llKPeTHUX JlCIThn'BHl1n B COOTllP.1'CTBHH C YC1'WlOBJleHHblM nop/lJ.VroJ.(

&TTeCTBltI1H.

4.2.2.3. Jla60p/1TOPllfl .nOJl:<UltL pacnOlllll'l.l.Tb ,ft0KYMellTOllI.-1l0

nC'lA1'llep:llJteHllbDOI ClleAeJIIWMII H ,nollY'leIlTOMIl tJO IlDnpocllM nO!m­

JletlHJI 1lBa.n1''IlIIKA1UIII nopCOIIIlJlll..
.4.2.3. nOIoCE.'!IlellllJl n Of(P~/lJll.lr:tIl(\fI cpe)111.
4.2.3.1. OHpylllaJl!\M cpe,na. B YCJlOllllJlX KOTOpo!1 np<lDoJ\llTl:lf

JlClUlTaHItJl. AOJl:tQI~ o!5ecr:eqllIlIl.Tb l1eo6xo,n:~yJJ 'l'OqllOCT~ ll:mepe­

HIlA npH HCI1blTllJiIlltX.

4.2.3.2. nOJ.le'.lleHIIII JUIlt npoBEI,ncltllll IIcn~llJuctt AC!JL'!t}lll COOT­

lIeTCT DO BI1T I. r:o r.r.c. 113 i:c;J.~':' lleHlIO 11 nJlo~1n,n:f. COCT01Uur..J 14 o6ecne-

. lIlIBllelol1lM B HI1X YC~OIlI1J'lt.l ;'rc~epo.TYP'1. M::L'lUfOCTb. '11tl:TOT:\

1l03J!.Yxa. OCIle'.!leHIlOCTb. :1 OYKO- Jl 1l116POll30JlliUltll, 3BlllIf:/1 01' 1r.'J17­

'1ellJIA J,(t\rHIITHoro. 3.1aaplltfeCKOrO H JlPyr)IX 11lIQ:NeCl<IIX nOllen •.

nnpllMeTpl-1 BCCX OIITB.lllllllX ceTep.1 Tp'~ODallill!l4 npm"ellnem.rx IlP.TO­

,IlUK IfCnblTllJIJl~. el1I1I1TaI:"~1Il 1I0Plol!l14 ,. npllllllJlalt. TPll6011wlHnM 6<"3­
onllClIOCTI1 Tpy.na II oXP:lJ\U OICpy:ll'O ..... I\l;)lt cpc,lUI.

4.2.3.3~ )\oCTyn K ~eCTY np01H!.n<:'!11l1l1 Hcmr.olltlA. a Tl\Il~e

YCJlol'I1n ,nonycKl1 8 nO~'WJlCHJln AUIl, lie OTJlOClllllIXCn K nepcoilMy

,l1IlH!lo!t ./la60paTopIUf. ,nQn:lIHl:l f(OIl-:-POJlllPO Illl'l'bcn.

4.2.4. Hcmr.aTCJlbHOe o6oPY)10"nlllte H CpeAC"l'ntl lt3MCpClllt;1

4.~.4. I •. HCml1'8.Te.JIblJ3Jt J!,,~opnTOpIlJl )lOJrnia. ltNeTb O~Or)'.lVJ- \

Wlr.e, Heo6xo,nl§.loe .wUI, npoBc.neHllfl IIcnwTll.Itl1i1 II' Cpe1\cTll11 Il::me)
peHl1lt Ilcex napaMeT(joB. onpt:/lCJlCIIHf..IX olSJlllCTbn llHKpa,n1fr8qllll.

YacnblTo.TeJlbllOe qllopYJ\o (laHile 11 CP~1\CTl)o. 1t:)MtlPCIIllA J\OJl~nl OTl'/)­

'1llTb TpelSolllUUl1llot HOpYlJ.TJllIIIblX J\OIC)'NCIITOB HB. J.leTOJl.1l IlC{11-1TllilHA.

lIa COO'1'8eTCTBJle HOTOPllM MKpe,nllTycTCJI JladOpll.TOpJlll. nrlt IlCO"­

XOAlfl.IOCTIf )1cmmll iiblT b npe,oscHOTpi!Hl\. nOJ\TUf!PVt3mtl\1t /V1J(Y""'1­

TlUlbllO. 003~OlllIlOCTb JfCnOJlb30llllillC'I f:.TTC~T(lnnJlIIOI'O MI:OIIT'!\TBllb­

Horo olSoPYAOBtlHI1J1 H noaepetDlf..IX CPC,!\CTB mMCpetiMR .llPyrmc

OprIlHJQaUH~ H/\ OCllon8 3BItJIJ:l11OIDU« J\orollOPOB.

4.2.4.2. ~o60pYAor-l\ilHc II CPO.Il,CTUll. w.\r~r.pem:11 )1or.~rbl co­

,I1f!p:!UlTbCJl II YC.lOllHRX. o!5ecnC'(I1flanqll)( IIX COXP:UlllOCTb II 30'1i1rry
Of nOep8lC..ltC/lll!\ It npeJl:ACnpC)leHilOro lQIlOC3.. An:! oCSopy,'1.C·!.'t>Jllllt •.
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TpeCyJJllIero nepHo,mlllecKoro TeX1U1Qec'(Oro 06CJ!Y'1:lIB8.HI1I1. )10.1lJlJlhI

6~JTb jja:lpa60T311!>1 ~ YTaeplll.De,ur IlHcrnYKLtHIt II rpalfulOi no TeX1D1­

qeCKo~!y O(lCJJy:lG1BtUr.::>. !l T81Cl':8 1'p..'llt'llOt nOBcpoK.

4.2.4.3. HOIICilp11.01l0e ItCmlTs,Te.'1'·1108 OdOPYJ::s:lB8Hlle H cpe.nCTI!Il

If:mepP.lUlll •.nOJtrnr~ C111lt.l31'bCR c 3KC(J,1;f4TllUltH H MllPKHP0BaTbC1l coor­

8~1'Cl'n)'J:1~(tfN Ollpa:l')M. YKl\3WSIll:lHI.r 1m ItX Henplll'O.mIOC1'b Jl/llt IIb'T10.ll­
lIelllllt cnOIll( «ro'lIKUlIR.

4.2.4.4. Itsll.llllJl eWlIllfll1l IfCnf>ITipcJlbHoro odoPYJlOsa'!l11l II cpl!lI.l:1'a

1t3W!pCII:tCt ,lI0Jtilala dll1'h 3spernCTplfp0f1(1l1a. PernCTpa1tlfOJDIb."l\ J\OKYlleIlT

IJrller. ICllpra It JJc.,.1 ua~ ftJUIIWrtY Jl,oJll!Ce~ IIKJID'l8.l'b c.neJIYD::tIIO
C· 9.nmlllll: .

- H1.l1lMeH0Il4'1lf8 It IlIfJ:I;

- npeJln;:JIIIlTlte-::3 ro'l'O"wt'a.'U. 1¢!.1f"ra/. 1':10 IWJ.pKB.!. o4aoJ\cKO:t It
ItH8etlT3PH~ ltO)ICPIl;

- J!!\TY 113r"I>t'OBJll!lntll. !UTY nOJ7Y1'e'DfIl It Buona B 3KcnJ!YBl'al lllJli

- COC'l'IJJf1U1e npu nOKYnJc8 IHOBJ,I!1. OIlS!!llflt a ynoTpe:'lJieIDIH, nacne
;Jt'!oIoln'a II -:.n.l; .

- MeC'l"O pacnO.n01l:<;!fflllJ Inrr.r lteooYO}1l1uoC'l':r!:

- ,fI/tlome 0 hfflfCn?\IIHOCrKX, Pll1f('ltT4X II.Texo6cJlY:J:i1111l101I1;

- 1lI\!ilINO 0 nooepK4x.

4.2.4.5. Bee HCnlr.'(lTe:rbHOB 06C!'YIJ.·JIlAIIlIO H Cp01tCTSa 1l:H1cpP.llIlR

.n0
J\1tJlli (hr. .. a'l'TOC'1'Oll8.Jn.f U noeepen". nOpfI.Do!C 8noCT341fl1 11 nOAcpY'lf B

lIC11b1T4Te..'ll'ollOn ~OpllTOp:t1/ no:tlteH 6p~ .. ,l:.Oltj'llOIlT4.'''HO ~jP!{.~~I. 1101''''-

I ' )10IC none;1CIf nplloopoa .ll,OJneu COOTOeTP.1'90Dll'l'b TilecloBaJllllUJ. YCT3110ll-

L~.? .y("r .....t.R Jltlllllt'U Jl,enCTByl:JlJt'f)Gf HOJ'M'\TI1I11W1lH J\0 "YNell1'SJOI. L" _, <..... ... "5
\ ., ,....1 -"!,tj. \i..-() 4.2.5. lkro.nu KCnbITlltmjt JI npoltl'rrypu. ..;;: / ... l.-.IJ: ~/o '. _I....\'---.""" ~ f/ '. . f../ c.... ....... '\cc".<.l

.f,""t- ~ 4.2.5. to AICKpeTflTOlllUnr!l1l Hcrnrrll rUMISR. .mdOPaT0PHIi J\OJl7J13 /~:.:..>;/- _
J ..-I -<vi pa cnOM raT b It tn'Y4 J1".-!3\1POI!91/110A Atlk,}?' ~,rrSIt:fe!t, lIK1I."J4~~c:l: '\IL ~J (

. • c. v'c.... • ,C- /~',ct: ....
'-'- t._ • , - 1I0/lY'lem:·w. YCTl\IIIIBJnf~BJ:l~1! 1''' "ll:t'ieClOle Tpe1'Ja:Ullfll K Il~nu- ;..-'

-f c:..~ -q / TUP"~'f)11 np0.rr/llI11111 II :4t1TOm-l ee v.cm-'-"tr.tll - CT8Jlnapr~ :1 TE.'J(I"n'leCi(1ff!

M"" f(;\Io''U' YCIIOJl.l
l
l1. B TOl4 'IlrCJle .r~::OJlJIHe '-r811)l8p1'!1 Inpaoil.'la. TeXlOllleCl{lt~t > _,

pC"O'I'!lIJVJIVfIf " T.n.!: ~ cf. 1, c· ~,- ....__

- JlOI:yw!ll'1'~r. YCTl\HIl9Jl'lIM!J1¥le nr"rpllINll If lIeT0/lH npoB-:!)1I'!IIIIIl )' /' ,.l:~
HC!1tlTl'!Jr.:n :!(\Kp e l1J1CUIIO!l np0.llYl<ltIlH D .n1lUlolt 8ICllpepl'r01l'l'lIIo:l r.a6.)- .) p'-...... f L

P~TOptt:l. lfecranmpl':1:10ll8.lnlble )lel'O,llJI"1f Kcmr.wCln ,nO.....Olbl Clurb a rre c-' t~
C:Oll'lml B YCT8.HOBJleHIlO/.l nopllJl.i\-: .j-' 1"-

~'"'
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-')IOK'>'MCHTW, 1c8cnn'{IlCcn odCCrt~ClIllJl "OMC~3JIIUI D Iln,ltlle- ,lJ
lKnlqet4 COCTOllll11lt llcn~rraTCJlbllOrO o60pyJtonnJlIIII It Cpt.;rtCTB J1:lMP.- l,..( e···.. c,n.>"lne n P'JKODO,tlCTtlC no JUl'IeCT!lY /,o.ll}.Qia (!!>Il'b nOHqellB CCu.n'(1l

peHllR: rpDI!IIIKll noacpKIl nr,IlMCIfRP.Ml!;( CpC,ltCTB II:lHCpr.II:.l!l II O'fTec- 0 Ii' a,,""':" IIIl :1-:'11 )I,OKyMeIlTI>!. EC,ltc!llIe pyKO 1l0Jt· l'Dll no Ka4eCTilY B03naraeT-

TlllllllI IlCI1bITaTCJlbllOrO 060l'YJtODlllllln, 'IlCnOpT(\ Ha HIlX. HCT0JtlIHII ~f) '. fL ,CII 11:\ OT IlCTCTeCHlloro COTpY/,.,HIl,ca JI··(!opaTop"ll.

RTTeCT8Ullll IlCIll,JTBTenhlloro 060P~IJtOllDlIIlIt Il t.l!!TO,ItIlKH r.OnP.plClI (l~ .....,.7\ .........f PYI<OEO)lCTN no r.ntl!!CTllY ,tloJ!"Oln pa3pa6UTblUaTbCJJ C )'4('-0"1 i I <pi!.~
HeCTaH)lllprI130B!lHllhIX Cpe)l.CTB 1131.f<'!pe/llln. 3KcnnyaTam,OJUIY» IJ,OICY- , ,(~O~l.~J p~!COMel!.n:U:lIn PYKoaO)lCT ell. Hm/"13/{ 119. n<:" c-
MellTaLl\1lQ Wl npllloleHlleMhle CpC,llCTBa 113Mp.peHlftl;· • '..rt- ' ..-( 'l.~.li.i\. PyKono,ll.CTI!O .113(!OpnTo I'1Il1 .nO]I~IO ncp"OAII'lCCKIl J t d "

- ,llOKYlo\CIfTU. onpl')1enlll()llIlC C\lCTel~Y XPOIICHIlIt ""{Qf!A:tIllla II ~~.\.A"" lIpo')!lnJlII'r~ I'lIyTpCllIlIIC npooe{1f(1I CllC'! '~Mbl o(!ecne'leHIIIl Ka4CCTp.B. c I ....c~J<

pe:lynbTB.TOB IlCnLlTlUllln /OpOTOKOJlOD, paelo411x ll\ypllnnoll, OT'lCTOn '1c·· ~(..r) U~nbrJ 06~Cne4p.HIlIt a'Hp.ll'l'IIB1I0CTII .... '1 C~YlIKl\I!OlllfpOeallllJl. TallIIo:! ,S (.L" [~l.,
H T.n./, ~' /0 ..... ,,] nro IH)PKI! ,tlO}!;r.!!", !llJrllC"p:lpOBaTbcR C' no.npo6Holl 3anllCbn KoppelC- (JO',"" c- .,

4.2.5.2. '8 .IIo<lopaTopllllJton)!(fll4 \SUTb YCTrolOBJlCHhl II A0J(Y- . I T;!'1yml~ro ,tlc!lcTBHn.· pc::.v~ (',;]J ;-e>......,,/, J. ~
IoIellTMbHO ollJoPMJIellbl npo1leJlYPIJ, olSecne4I1B1U:VUIlP. e.KTy3JlhIlOCTI. 4.2.? HCOhlTblDnCMlole 1f3,llP.n1l1t II "P",!lYKllllfJ " ~,__ e.j. J!-.-'_' ....... ':::)
II 1I1\J1l{1.(Ile I!a pallo41lX MecTax JIIICTPYKUllil.II0P.IB.TII1lI11iX AOICYW:lI- 4.2.?1. 060:lIIRttp.lll1e OelpiltlllOn 1I:l)l.enll:l II npoJlYKlllIH, npP./l- ~ c:::..""1·''''k.
T08, pyICOIlO;\!,;':ll :1 APyrm: )J.(;lC;":,:\;H '!'Cc', C~l:l:.:.:m~:x r: 061~·=r:~'ltl'· • JI'!:llln'le/unIX /'.)111 IIcn~r:'alllll1, l\on:'l"~' nC)'II\eCTMR'l'l.:1t rryTeH .nnkY- ... ~<.&~ I'J
HIlC"I l(a4CCTII3 lIenmrollln. OXPl\lIH TPY,lt1l II Dl'}1CIIIIII ~nuyr.rr:IIT"IIIlIt. MCIITOllbllOrO otf'oP\!l1C!H1I1 11.111 MOpKllp" "KII. t L

2 <. '.. . .~""-< "'- C)4••".3. Bee paC4C'l'1~ II n€l'c,Il.n·IQ pe3yl1bT6.TOb IICm~Telll1" 4.2.?2. 06pn.111H 1l3J.tellH:l If n!",nJ'Kl\llIl Jl,On:nlbl 6b1Tb 1I,ll.'II'rI'llll- ,

.nOJl1lO1W n0,llllCprBTbclI COOTbC'1'C'I'IlYJlllIeR nP'?llcplre. UllprlMHlfh!Mll un COO'l'I.HlTCTDWe Te;Ol",rnr:HO!l }lO K}'lAP.ll'!'DJI 1111 II .no.n""", -------
4.2.5.4. EMil pP.3YlI:'TUTll Ilcn"rrOJI)lR nony41'IlU C nOt40 DIMl conpOtloV{'l'l'bCII COOTlle'l'CTDYlOlltllr~ "PO rOIlO1l0J.l OT6opll. nOJU1l1clllfll,.r>-/

CIICTCMLI 3J!IlK'I'POHlIOA oelpa6oTuIl ,tlUIIIIIlX. TO IHl,I\ClfOIOCTb CIICTCMII j'nOJ!lIm,~04ellllt.:-l JllIl\OM opr:UlIl no cerrllrIlIIKDJllIl1 KOIIKpe-rIlO!1 npO}lyl<llllll.

.nOll:!UIU IICKnkl4aTb 1l03UOl'tIlOCTb Ule lICKrurelll'lI. C"CTCI4l'\ ,llOJJ:lOIl\ 4.2.? ,3.· npn IUIJlII'IIll1 Tpeelo5wH.:j K OC06~!M yCJJOElllffM xpn'!I!··
IIMeTb B03MOi!'.liOCTb 06l1np~llnaTb IIclicnpallllocTII BbltIllCJJIITeJlI.1I0!l !llIn 06pl\3qOB .nomteH ~UTb yCT8JIO MI"1 nOpR)l.Olr Il npalll!~. fill KOIIT-

TeXHIIKII BO npeMII llhlnonlleHll1I eU411cnelliltl ,l1Jllt nplIHIITllR COOTBeT- !Y.l.1Jt YCJ10911P. XPQ.!I~!IIfIl. y'OTOpbl8 ,tlon onl'" JlOKYM~!TltpooaThC1l B YCl'n-

CTOYnlIHX Iolep. ~ ;~ ~,..-( 1I0Mell\lO~ nop;.~c. ,

4.2.0. CIICTeLIlI. oelecne'ie!i:IR U/l.'leCTeR .5:::J cJ 4.2./.4. B no6opnTopIIll )l.O;f,ll:IIIoI (hrrb YCT8J10BlICI!N npo.Bllntl.

4.2.6.1. l1cmrraTeJlbll!l.11 nnt'5opf.l,TOpHII ,llOnlll1la IlUeTb CHCTP"Y <:;{L •.-e'vS0npe)l"lnIlXlrrllle nOp1l,ltol( np"F.HICy'. xpall ~1l11Jl. l103BpantellHJJ 3BIlDllr£>qn

ot1ecnettCHIlII KR'leCTBll. cOOTOeTCl'ByuJ\}'JJ ee JlSRTeJtbllOCTII If ot1"eICY /)t'-k;,.r..-.$.26pnrmOB HCIlhITI-III&.eIAl-lX 1l:l,tleJIffit h nr'}l.VKtlllJl.

IlbItJOJ1l1l1emoc pa60T. 4.2.8. PerllCTp!ll 11111 pe31J1bTaTOfl llCrnrr8JllIP' H xpollellHJt

4,2.6.2. JIllllO Mil nl:ua,OTlIf?lln"",\118 IHi oelcnn£l'm'llle KIl'lCCTN\ • p'orcYhtlllTOD

pUllOT, .nOJl~1N 1l031ln'IIl1'bCSI PY1<Ol'0,ll.IITeJlelol Jlo.6opo.TC)PIlIl. 4.2.8. I. licnIlTaT'?n""nJf na6opaT''\plfSl Jln.lt!fll8. m.teTb CIlCTeHY

4.2. 6.3. JloI':Y/.IC~ITDII"R Ha t\JlClAUn'H CIlCTel-.'l~ oClec:n~ell"" 1'''1/''- perHCTp'"11ll4 JVIHl!!>lX 011 IICmtrIUIHltX. "Clecnc'llltVU::qY'''':

CTM .nonllOla elmb IlK.IIXJIleHa B "PYICOIlO,tlcTllO nO-'KI\-qeCTny w:nI.lTl\Te- - l'erll(lTp'3JII'1) PC3.J1bT8TOB ne?f1"IlU48J1bllWC It3HCpellll~ II 1-'<

JlbllOR na60paTOpltH". KO'l'Opbt!~ ,tl0lllilllU nOJlb3011RTbCII COTpyJtIllIIf'1 . • IJPOC)lP.1'lI(~"f'.llt'OCTb; I

JllldOptlTOPllll. PyIlOIlO,tlCTIJO no !tn'~eCTny AOJ1~IO COl\ef."!IlTh y'o,m~eltlJ- i - p91"1lC1'pmm:o PIl~e1'OIJ M JlPyrll'~ P.1111H1l.lq
" l'I"'OJIIlIl po"O'T no Hcm~TnH"'Il" - YI(II::J~lftle JllfTt. nO.llytU4R1111X otSr~'J ell, roTOBIU'IllI(X ero K IlCnH-Hoe OnIlCD.l11l1.' Jl9.vOp<\TOPlllf II oprn, '" v . •

11\ 0 Ilj')(O- TIlIII'l'J 11 npor.oJ7.1IRllHX lICmrrlllllllt Sf JI:I"~peIlHSI;EC.II:I !talCM-JlHllo IlwroprUU11I1l t1enOcpeJlCTI\i':1I!1O He lllt""'IP.J ,
• "'" IIX OKmJeJlTllX TO 8 31'0n - XpllllP.lllfe JI!lI(Yl,~aIlHII Ha "eT/lll,l~ IlCmrt'AlIIl!I. 01'IC108 0 "1"'-

80,11:::1'1'0 no 1!!l4ecTBY. a OTPIU(~II11 8 ...,-,) r .n ".. • f1r.pll:lX " TeJOllNeCKOH oelCJlYllUI1l8Hllii r.rjopY,I10MHIlIt. 8 Tu~e lIoKY-

, MCIITOB. co,nerno::t/IX 38pel"IlCTp"pOIl8J'lfy» IlIllJiopwutllll oll IlCntlTQJIlHl:t
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/e TON "~CJIe npotoKomJ H 0'ftle1'11 013 ~cnuTlUflt1ll(1 c YK03lUfH~ .

CPOKOB IfX XpOJletlMn.

. 4.2.8.2. CPOIt Xpll.!llltflfR AOIrYl4efITOB C pC:J)'JlbTaTnJ1. IlCrtuTtlJ1I1I1

H& cJe:JonaCIIOCTb He OrpaHU'IHDaeTcn.

4.2.8.3. Oll"eH II co,nell!(8lIIlC 31\perHCTPMPOBAHIIOn 1fI'lf:'rJf""nll~H

od IlcronBJIHlfx. npCJlJlll.311I.1.11etnlol1 Jl,ll1I JCpl)llelflUt. JtOJlI!l1IH ol1eCnf:<llf­

ellTb 1lO3UOlUlOCTb conOCTIlBJlellWI PC3YJlbTllTOD MCnl>lT8Jllll1 nplt J!O!l­

TOp ION MlC npo"l!JteIlHH.
4.2.8.4. )'C,lOBIIII XPlllfetlHI1 IlCt?U .nOffy".«ctlTBUIfH ,nOJllllI!' otf!lr.no­

qH8llTb e8 COXPlUfHOCTb II TelUlHlle 'yCTeJIOBJICHlloro CpoKll 101. npll

Heoc5xoJtHMOCT H. KOII~If.ne:ll1lla.'1 bIlOCTb.

4.2.B.fi. A>Pllll. (ll>lT'! oaecn~e'llll Ilpll.n\llleCI«'R npf'BOMepnOcTb

,nOJlYMeHT8JlWloro e<top"JlCH\fR 1I11 Ilcex CT8,ltIfRX perHCTp0!Ulll H llt\,l!\'Ut

Pe:lYJlbTIlT021 lIullbIT6111tA / t1ClUlJl4ellllC ll,mpallJleli~I;I. ~""~:i"'~~~~f1(lJlllln

nOAllllccR. neqaTH, ,ll8.TW II .np./. .

·4.2.9. npo.M II 061131UlHOCT14

4.2.9. I~ AKKpe.:tIfTOnatIHOJI IfCrrnTllTl!JlbtjllJl Jladopll':'0P14R IUfeCT

npaDo:

- )'KUY09.Tb 1\ pelUl8UIlblX Ml\TeplllUlax. D PS3J1If4I1Yl( ,ltORYI~P."Tt\l(

18 'rON '411~e COJ1e~HX pe3YJlbTIl.TH "Cfdo'TiJt1ltl/. ttTO OHB. llK\(pG~
P.If1'OllllJfll 21 CIlCTes.Ie; . .

- COeM8CTIIO C oprartOI. no CepTl'11lfKE'QIlIf onpC,llenllTb IlOIlI<P.;:T­

HUe CpOltll npooe.nClUfJf HCr.UTA:Utll cCfT:t!IlInJ~ln'~ort npoJlYI1Ulm;

,,- )'CTlUlaBJIHIlIlTb etopcy npoTOKO.ll1l MCl1!lTllJllln:

- 3IUt,!lJ;)q9.Tb C .npyrHlout Jla<SopIlTOP"RUIt cy6no,ttpSf,!\IIb11l 1'.orof'Opy
Ha npoue,netlHe KOIlIlPOTIWX MCrDlTlllIJln /B O!S1f8CTH ftllllpe)lIU"ll"'''/

npll YCJlOflHII, 'lTO OTH Rl1dopl\TOPllll RllIlPOjtlrlOD31I11 IS CIlC'tCtlC 11:1.

npo88,1\etlHe 3THX xe MCnhlTl\IlIlA.

npllMe<t8JlIIII. I.Od-eM pa60T no c)'(TnOl1pRlI.nfl 1t0n'1lelf coc'ml'"""1> ""
dOllce ZO~OT o6111cro oCS"eull paClOT no f(cnUl'lII1Hnu •
1lI1l10Jlilllcmrx 8KKpP.,lllrr0 1l!\lfIlOlt JI,\d0p:1TOllllen-3:\KA.,­
IlIlIlOIol I D o(SnllcTH EUlICpI\nln'f.\1IIIH! •

2. IIpll 'J<HpeJtllTaUII" JfCnllT8.TeJlbllOU JlaCSOrnTOr~1l ,.f)ry?
(1mb YCf6JIOBllClllA JlllMlITII IIa 0(\ et"" run"nllnetnr< m
!'aOOT no cydn0Jl.PJI,llY In OOIl&CTH II1UCPP.nIlTI'II'1ll/.

3. B )lolt)'lIellTax. co)\eP"lt\rqJt'( f-e3Y""Tl\ftl "Cm~':'l'lIll!\,
AOJll!lJlLI d'lTb <;eTIlO fl1ml!JIeHW pe3y}fbTnn.r, ltoroJlue
n(lJlyttellbl cylSno.opJ1J\'IIlIIOlf.

4. JtnllOpnTOplln-3P.HD.3\IHK IICCC1' 1I0Jlll)'1Il Wlrlf.IJ.'!'leclt)1'l
OTllcrCTllclIHOCTb sa llCIJ pn.~OTbI. p.",nOJIllCllHlIe GO
cydl1OJtPIQ1Y b O(\J1IlCT .. RKKpe,ltlll'81\III1.

4.2.9.2. AKKpe,lVI1'OssJ{t!!Ul lIMOPIlT'lPIlJl II COOTBe:t'CrBIIM COCTIl­

;. -ryco" LtI(l(PP-,lUITBllIlM oc5n:!lluB.:

; • . - 1I'J)'J\cp1llllen.Th COOTlIe'l'CTl!lllll TpClh llaHJlml tueltPC)111T8J.IIIM.

i'CTnllOMl:'llln~4 Il11CTOIlll\IfI.C ,noJtylleH1'oM;

- o!1ecnCCllIllll.Tb .noc'tonop'iocTb, OO"CltTHllIIOCTb " Tpe6yf!).lyn

TO'lllOCTh pe3ynbTIlToII J!cnmlllllll\;

~ IIplPlliI~aTb HB IlCmIT9JlllJl JllUf l.Ie)1~!I. CeP1'wlJlllC8J.IIlH TOJlbKO

o~p(lm"". li,lleIlTW~Hl\lIpoBa.HI!Ne HIl COOT r'lTC'1'Il\fll -reXJ1\llleCIIOA )l.OKY­

MellTIll1111l I!Il 1l1fX:

- 3!\1ll'1lJlTb 0(\ RKllpe.nll'l'lI.UllH 1'OJlbW) no Tel>' HC/i1JTaHllJIM. 1101'0­

IlLl!! BXOJVl1' 8 O(\J1IlCTb al(llpp.A~11'81lllll;

- "eCT" yt.U!T Ilcex npc.n"JtBnRetl.MX UPe'1'et13Hlt nO Pe3YllbT8.TlIl4

Hcm.tr8JIHA;

- H11f<.1f"1I1POllaTb opraH". nopytlHIJl1'tl8 Jln60FllTOPIIII npoBe,llellHe

HCIThITBIIlln npOJlYKQHll.O Pe:'lYJ!bTI!lTax W"'1HT81IIlA: ,~

- tiC IICl:OlIb3000.Tl> np~"l\ ftKKpenll,')l'llHlIOR nadopaTopll1l no IICTP.­

Illllllllt CpoK/\ .ne~~Il\ln lITTeCTt\TIl BKKP''',\lttatlIlH: .

- CBOCBpCMellllO an.nn'Uln8Th pe.CXOf". CISJI3lUtJlWlI C npo ne.ncmlMI

)fJIClleKtll101l11oro ROI!TpOlln. .

4.2.9.3. A,mpe.nIITOlJlllIIl'.l.lI JlIl.c5opll.'f .''lPIlJI no OTIlODletll1lO K IInllltO­

IIIlJ1I>HOHY opraH)' no CepTllr]JIIKl."lIHH o6n" "ua:

- 06ecne<Hl1'b JtoeTyn 11 COOTlleTCTrj'm\l1e noul!l(eHllJt }I.lI1I nro'I"F'!\f

CQ0,\, lIeTCT DIlJt, lIa60paTopHIf Tpel1oB8JUln" a1tltpe,ll\fT8.QlfH 1I/1I:t1l/ JlRIl"n.
)l.p,lI\ln [111. npoBlV\cllllCU pn60r no J!CI1HTI"'IHRW. npe.nocToanllTb JlO:'lMO'l­

tlOCTb 03lt8KOltlletiHII C p~y,l\l>TaT~J'1 J)"YTplUlIlc5op8.TOpllbIX npoll~pl)lC

Clf{1T~1 ol'SeCnetlellllll tf9'leCtJlII. IICro,rrSI"IA JIJlH npollcpoK nil f(B'ICCTIlO

npoIl91\f111l1l Hcm.rrBlIHrt:

- )"Jl\CTllODaTb 1\ npollElJlNllflt pl.'dor 110 upy(lf!1l'1lowy wlUlHI W"':­

JlyllJ)P'lJUIOUY npu:m8JIIB) ftJ(JqIeAtnOIlal"II'~ JlIU50paTOpllR tt!H1url elfCl £",,~

IS 1\(!}IOP,tt

- npoBO,ltH"l'h HCIlHt"'IIIlR )\IIR nposo/''tW 'fwllNeclCoA J(OUllC'rP.IIl-
. ". . .

1I0CTH np. "fcneatlllOlflfl'ltf kOllTFOJle;

- np"'JI,OCTIUIJllltb. np. ueo(fxo,ACOIt)/"rM. DO COr.lBCO!l!1tfR!1 C l'AVIl:'l­

'I"~OH odpn:nlW "cnuTlmll'!~On npo1\Y1<tllll' Al"1 DPO&CJl,e1l1tJ1 lOt CJIlrlll­

-re,lfhllWt KClMTl'lllMlt B .nTJYl'mt Jls"opaTOI'tfllX";

. - np)IJIIflCaTb "'BCTHe. UP" HEO(!XO,"IlMOC'tIol, • CJI\1lUlTeJlbHID.

. IIcmnllllllflXl(;

.~

w Jf Onm\Ta npol13I1OJUITCR no ,I1.orol'OpelllJC' CTH
CTOPO" 51
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5.1

na60paTOpl11f /ueHTp~/;
_ Oi;lopMllEHlle. perUCTp3.LIl.fn Sf ,'r,n.aQ3 8TTeCTll.Tll B.KKpc.l\:rr~wlll.

Kar..,JCI:! nocJIClly!O!q;l~ 3Tan BHnO.1:illeYCIl nplf, nO;rO;'l(IITe1l!>Il!!X

pe3y.n!>':'IlTllX I!pc,l!.bl,[lyt1le1'o.
f...2. 3!!..'fPK3 Ha e.lfKpe.nlfTaUlIIO y.~m~Tll.Te.nbHOn JladopaToplt:t

rl'Jr.:t~"l'C;t B HnUllOHB..lbHH:1 opraH no -:epTII¢HXW\llH no ¢op~.!e Yii:l:!;l!~W)!\

'n 0 npllno:':'Cp.IUlH E.
O)l.lIOElpe:.It;!llliO C :HlllBI{O:! ,!nnpar 11llOTCR c.1e,lt)l)q110 JtCl':~":-:'lml:

_ np0CI(T nono.,";'!HlIIf 06 f.!Kl':pe,!ly:oao.HHoR I1Cnm-aTeJlb'!C;' JI:>~o­

. p:l':'Opll:1 /UOHTp3./. vop:.::? TI1Ty.ilbHor') .illlCTa. np:1Bc,o.eIl3 B np:11~-

l!(P.11ll11 D; I '

.• fj·j,oi.;o,aC1'lJC lia l!~:'OC'1'ilj' ::CI ··;-:aTcr.LlI0i1 .ii3IScp'if)p:::r /::r!~~-:~/.
~:C'P~:l T:~r~'!lhIlOrO :lIl"Ta npll!1c.nP'I''\ ,.npIIJlo:o>:ep.lm on;

_ IlllclIopr 11Cll!.!r'.1.'~e,'bllOn ll11.C:O! \TOPlflf /ueHTpl\/, n COOTrr.T~~O-

,..m c npi1.If(l:'("HW"'1 Po:
_ ~lli10o'lffeHH~!'I IlHl(!!TI\-p.onpoclIl·'( D COOTBeTCTB:tI! C np:11I(}~'1-

IIJ.lCM :if;
_ IlroeKT Oc'S1lnCTll aK!{pp.JI,llTllL\J.lII I1cmrr8.TeJlbIlOA Jladopll.TOpll1!

B COO'!'Il!!TC'l"BHIl C npl1J1oJ!(elUlcM H.
lI?tlllOHM",o.tn oprlUi no ceprwIlI"'(AJ\HIl f.10ilte'1' ,ltcJlCr1fPOB!lTb

nrnoo npoBe.nelfllR 9ICJl:pe.nHTal~lm I1Cll'olTllTeJlbHllX JIa(\opaTOplI!l /I\"!IT- .

pon/ Opl'8.Hy no cep'UUrllK8.lllfH npo,l1J '/'flItH.
. fJ.3. IbuHollMhmf.t Opt'31l no C(,flTIt~IlKatlll" pet'lIcTpuPYCT :J!V1[lI(Y

II 0Pl'l'JIlI:JyeT npoBE!,neHlfEl oKcnepr/1"1 1\oKyUeH'1'OIl.
5.1. IIocJle npone,ltelHtn OKcneIYrl'3b1 npe,llCT8.BJlelllnnc )lOJ(ytH'IITOB

n nptnlllTlfll p~eltiln 0 npoJi01l!CeHHll pn6oT' no 81CKpe,nlf1'81~"Jl ¢oP~!I1­
pyP.TCI1 KIlUllCCItR no npoBepK& nIl60I'"lTOPLUI -~ee - X014I1Cclln/.

B COCTI\B ltOMHCCIUl 8I<JiDtla01'CII npel'~'1'aBI1YeJll1 IC3roToBIITeJlefi.

OlSlllP.CTB nOTpe6ln'ellel1. 1IIlytfHO-HCCJIP.1\ODaTeJlhClCKX oprtI.HK3!'1ollt1 H

TepprnOpllB1lbllWt oprslIoB rOCCTaH.W PTa. YKpAHHH c npHB1le4ef1 lf€"l

3KcnepToB-ay~OPOBCHC?eHbI.

1!';"'HCCK1I fta3H~qaeTC~ llPItR8301' npe,ncll,lta'l'e..tJl rOCCTB.HJ1,IlpTa

YIC'pIH""~. .
5.5. 'nponepKll MCnNTllTe.lbiiOIt r'\l1'opaToPllH /UetiTpal OCyrrt"lCT B-

. JlRP-TCR no npoI'pll1Ale, yTBep!lJ1.aeMoP. B HllllllOIlaJIhHOU opraHe no

ceptli/Jl1lfflllHH•.
B npol\eCce npoOCllemlll npoBep"1I MOl'yT c'S~ITb npon~.nelfH lI':ll1lia-

Hlfll no onpe.ne.nelfll:O O,nHOro IlJIH (So.nee noy.a:Jl1TeJlell lfCm.lT!.I[l..'l.e1·IOR

npo,llYICUIIII.

- COJ'.ql'.COPhlDaTb C Har.t110Ha.1bHb,M opralim.: fiO cepTl:;fllli\atlllll

lI:l/.IeHelllfR Il C7:l':'yCP'. a '1':J.I("!(e j'S~IIOI.I<'IlTb ero 01S 113MCllClllli!X B

CTpyJ('i'ype, Tex.;Il:tH~c/(o;t OC!ir.:IIP.:~HOCTIf, B C'l'3.11;t<.PT:.l.X II IlilhtX

IiOPW'I,';oIHlHHX ,!I.Oltj·rlp.Ii'l'UX. I\O':'Ilr-~le W)r:lT nODntlll'l'b Htl r:0r-pC::JlrOC7b,

o(\"eKTU6HOC':'b l1 ,nOCToaepIlOC'fb P;:>:IYJibT:J.TOll lI:':n~l'l'aJl!l:i ~:,~:t 1111

OCJl:lCTb .rt~Jl':'e.:lbHOCTll Jia6opa;'op.m, npil:Jllltl!lloil nplf a'l:·:pp.,nH':'lll1I111;

- npCllOC':':J.MJ1·rb OTtlC1'I': 0 <:;0'1:1 .neR':~':'1l0Cl'll.

4.2.9.4. AKKpe,nlr:oenmw..ii JIa1r:pf.l":Clpllll no OTl!I)I!IEHII') J( 3Unnl1':'CJll'l"

olSR3aJla:

~
''11
(.I)
'""f

h
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~
h
t'.t!.
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""C)
()
.1;
~

I!

- r.pe,"toCT:lc..'lll'l'!> 3tl.'lll:17f?.i!IJ n03:.fO?\i/OCT!: Il:ll'J.'IiO,IlI:HI:F1 3:l r.pon::J­

,o.W.!l::Mll ,M.'1 Iiero ifcnb:':'aHlI~~.!I:;

- COC;;Jll,lla1'b yCT....'iOMGHHl:Je. 11/111111/ corJlnCOG:lllllblC CpOY.ll

npOBe,llp.1Il11i IIC£i!>l'l'llHIHI;

-yee~O~·!_'R'!'b :l:lllllll-:-eJIIl 0 ltl\.'.lCpeU:IIlA nopY'fl1Tb I1pOnp.;iO!!II-1

'laCTIl Ilcm,ITnllllll ,J!.!1:l'I''l!"r :umpc.:\ItTOr.::UIHOn Jln()OpnTOpltll II I1Fnn~)!:tr!>

llX TOJlbKO C ero CO 1'.II:1C 1111 ; •

- 01et:nCl,mllnT!> XO!l1J;IJtClIlUlo.,l!>J10C'l'b 1I;lif:oPM31111l1 0 pr.::t YjlhT:!'l':l..'<:

Ilcm:rr3HlI!\ npo.'tYIWlIIh •

4.2.10. Hcr.Hro.Te.1~Hnfl Jltl(iOpnTop:fn 06P.:l!\!lo. pP.f'IIC1'P~I!,():1::1":1>

II :<pll..'il1·r:. ItH¢OPM:lll111O 0 lto:om(1'rcliTlIol;7:1 .rtpyrllx Jlndop:;t1'opll:l, lIrono­

,1l1ll'lDHX p..lJR Hec pndoTbI no cy(jn().n.p1lJlY, a TUK:r.e BeCTIi pcrl:cTp:J!l\l!O
BCCX 3TlIX pac5oT.

4.2. II. PyKonO,lWTCJI!> !l:C1Cp~,'tIIToE!UIHn!l lfCmrrll.TeJlhllo!i 1H1.topn­

TOpHI1 YTBep:vlaeT npOTOK01l!>! llCllhiTa.Hlln If HeceT OTneTC':'BeIllIOCTI> 3U

/lr.o6"eKTIlRlfoCTb H He,ltOCTOBCP!iOCTb pe3YJIbTaTOD Hcmrralll:~. IiPlI
npo BC.nCIHtll IlcnhlTaJlllil NUl uelll:?rt cepTI~~IfKI\IlIIIf 1I1l.60pnTOp",~n,

llHKpe,nHTOE3JIHOn TOJIbKO HB. TCXHl1tleCKytl KOMr:eTeHTHoCTh. npoTOI'OllW

IICnblTlUill!! yTBcp:«,ltamCI1 TLU<~e. npe,ltCTB.BHTClICM oprrulll no ceprl~~If",,:

KIlUlfH. nopyt:Il!llllllN JladOpaTopll1f 3TlI HCI1l:ITIllUIR.

YTBep:~.nanttl1Jl nO,lU1I1Cb ,nomula ,!SUTh 3aDepe!iCl. ne</IlTI>l>'. :"J .'., ? t
5. nOPfUPK AHlr,FJafTAlUn111ClUlfATElIhlIhX 'J>'" (~ .•~J"'C v i;"I 0

. . .. JlAOOl'AWFlIH; " .... . . ~ ~0 . ( J J/
. '. ,"", ,.... . ;r-c::c·j.,'<::...., ro"r-~

~fr... t'i ot :;;JI 5. I. AKKPC,l\I1T~nJf'npe.nYc~a'i'Plf~~e;.:M~~"':'''nTEl.rn~:.. .'1!'L.."...r,. > '
,...;'):;) iJ - 3aJlaneHlle WI. 8KRPMltNlllIlJ); , ...\;..... '. . .

LV. /'7/1'1,., ",,(....."- - 3KcnepTil3a, ·nO,tl.::UIH~·'AOKY!.It)lIroll;~ "".~'" <: '.,
C!; l?<o....e.r~d . npUBt'plfl1 lfCnbITa'I'eJIbHO!\" :"360paTOPl1lf.!llcH1pa!;

cJ' Co I."~5 j 1)1.., - npII~l~1'.lle ~~Illel~~.·~~~~~pe.:l\lt&.'~~' :ii~~3YllbTa'!'llM npOnp.pKH
/:'1 L' I l ~'1J1ec'" 1:.') . . ... /:.1... '.... : •.... , h. , ......i/ ;... \or .r ,"4 ., ;.:- ".':1 ." i.;'; '," ", '.' :' ,'.'

~'I/-It;t3f£~..f;""·' '.,,'

~ (-f-r.f+~
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fl.6. no pc3yJlbTnTa.... nponepKlC KOMHCCIfR COCTI1DJIJlCT 8.KT no .. : . - nepIIOJl:NeCKH~ npoBepoK ,Q.eltTeJl"I/OC1'1l 1I110'ODaTOPHW 1/ - C.. .. , \ -

ifJopt.le np"1l0:tleHHR K. {) ,'-- np"CYTCT5HP"1l lmKpe,UIITOB8HHOA nac:lopaTOpUU llPe,ltCTaSll1Cn('!I,) / I' C
.J( ~ ,5.'i. PemcHlle· 00 AKKpC)tHT:l.UIlIf JlA60paTOpltlf nptnlHMe.eTCII nOcne . 1I113!1I1'~eltll!>lX r~CC~1l11.l\llPTO~ YKpIlllmr; .-'4'" c .......... < ~. ::f ".5 "", e.~

II ,.. :.. .!I ....imCCV.OTPCIII1Il B Hatl:lOIlDJIbIlOM 0pl"lllle no cep-rllo;lollKIUlHII lIccn nony- Ci' .- - npe,rtocTaB.llelllllt nnCSOpl1TOplle!l r"ryJlJtpHoR Hll¢oPMfilllllf 0 KBIJI'!:' . c· V
/) I ~ t. < ~t. 'llCIfHolt 11!1":X>P~U1111l11 0 COCTomUIIl JlI1Cl0P!l-TOPlll1 :t pe3ynbTI1TO 0 ee CTE:e nJ.Y.lllo)U~!X en llCnb'1'llllIlA: P.a.!III1J ~ 0 CJIINIITeJlbm.oc IICnbIT8.Jlar!x • i-q V c-..::J

.... .:.'--~ 'C' ;...!);t;'v:...t-- npol!epKIf. AKl<pe}l.IITOBruiHIlJI .~aO'opaTOpltlt B/tOCHTCII B PeecTp CIIC~ . lec.1I11 Tey,0!11>!8 oCYlileCT!'llllnTcnl. 0 pi'lynbTB.TI1X nE:!,1I,1}l.Il'IecKIfy' (I" ('\.- d h...... I'"
~tA'..,-c-. jl" Te~ If en 1!b!,l1a.eTCR aTTeCTB.T 11!<Kpe}l.HT!llUlll no ~p!~e npl1J10:lteIlI111J1 CTr"~IIIIl.oc I!IIYTpellHIlX npoHp.flJJ( CHCTe~"r o6ecnc'lehllll 1l11'ICCTM I(CI'!-t-'. .t.~ f H l;tl-'.~ leCJlll OHa llKKpe,nIlTOBalHl Wl Texml1leCKYIO KOMn!lTeI!TIIOCTh 11 111;3.9.1111- Tllllll!l, 0 npCTell:lll1tX KJlHeJlTOll JI.9.6o!,Il' Oplfl1 \I '1' .,n;.;

JV tr.. • ", ••,)t CllMOCTbI II no tPo1=~le np\lno;~elllili M lecJlIf oHa IlKKpef,HTOl'nHB. TOJlbl<O . - c60rB. II OIl~Jlualt ml90PWlUlHl 01 Opralil138.l1lif1, ocyrqecTMIlIJ-

/.. "{t:-.-. f 1111 TCXHl\lIeCI<YIO J(OI.meTCHTIlOCT~1 C npll;Io~eHlleM OC!lIB.CTII al<l(pe,'l.ll- t {1Ul{ Od!J\':!CTl!CHHwt \I rocyp.apCTl1eHlIWl "OIlTPOJlb 30. KI1t(ecTBf)~1(;.'''':-J!' 1":", _. • ..
1" ,/I-":'v Taullll no cf;ofMe npliJlOl\lCllllll 11. ~ -tt443'-, .' IIP(»)~:ff[lll1l1;. .

I ~; ~.... ATTCCTo.T BH,llaeTCll tiC 60.'lce, qeM II:!. TplI rO)1a.@ ~ '1'c':A'or 'fJ..l.I<-~"""'" .~r:,.~.~ 'l1.[':/I'HlC .".CilCTft!f:\ 'fOH1'!'(\)llllOro xnpl'KTl?ra, I{O'i'0pm

i"'j'1f 0.8. ~'l6 MCCRuea )\0 OKO!l'laJHlII cpoun )\o!1C'l'lIlllt A.TTC~TR.TIl. 6.. ~:::·I'·.i·r '1/J~'~I~"II!I'!'. yll':pt!fllloC'C'J ~ Tllll. 'Hll na60p.:l.TOPllR n 'r"!'rnlllf"

I , . BKI(pe,l1.11Tnullll Jla60pn1.'0pIl11. IlMO!'l'.I\l\Jl IInMepcllue np0}t:tltTb )\Cl\CT 9UP. ~ f.. ' ... n I'.C.I·. ~ rllln rTTe~·rr'"t·C\ (!i(l(pe,!l.lITnll'~1 nOC1'omnto o6p.cnr'lllrrtCT

I1KKpeJlllT8UIlII, HanpaBJl? e1' 3a.'1DKy tl COOT DCTCT Illlll C Tp!ldo nRHlI!!MlI. C~IO I' [l~,'cn:H6 TpI)60P'tI~!IIlH, "pn..x- "nItJlIl' \lHM Kilen nplI nlCKp~}l.:lTell:!II,

YCTaHOBr.~mWMl{ D n. b.2. O.?. Yc.r.oDlfn :lflCllfll<1II10flHOPO 1<011: P0nll JVIll Kr.J.l}l.oR KOIIKpf!rIlo:1

. nOpll,l10l< nOll1'OpIIoA IlKI(P!l,!:\ll1'(\1JllH yc-:-rumllJll1ll3CTClI B 31l.1!1ICl-l- nn(j0pl7'oPIIIl onpop.enll~1'Cst npl1 npIlHllTI'!1 PClDClUlR no o.l<lCpeJ\lIT:ll\llIf

~'OCTII 01' P~3YJlbTnTon IUlcnmmllOIlHoro KOHTpOJlll II.OHI!. MOltCT npo- .qnCiOp'IToPlfll II oro npoIH.')\eHIlp. O~pMJI"p.rCll ,nononIlIlT~lIhllH!.I ror.l1I\-

ll0,UIITbC!t no nOJll/oR llJlIl cOl<pal'lcu!lol! npoue.n:;pe. OHllIlle:~ K Jt0I"OI!0py no !\l(f<pcp.IlTllQUn W'lf oTp.enbHL!l.I JlOrOBOp3J.l.

5.9. PnCml1pelllle o(jnaCT:t 8lCKpe}lHTattlllt ? Tln:UCfflIlOBJIEHI1F. II MUlYm1FOBAHl1E
5.9. I. AKl<pe,nHTonaWmp. JI.1.60raTOpllfl, npeTCI!Jl,YI'YI\:ut lIa pacnllf- AJ(iIPFJ~ITAl.lHH JIAEiIPA1'OPI1H

peljl1e CBoe:l 06J1~CTl{ a!<l~pc,UHTal.ll1l1. Hanpal!nSiOT 3MllKY no ~I>o!Thle • • ? I. I\KKpe.nIfT~IlH JlaOOpl1TOptnt IolI"lte1- 6blTb )tOCPO'HlO npIIOCTa-

npHlIOi'lelfHIl E. 1I0BJlelll1 HJlII O'l'~eHeHa It ClleJlYII:1ll11X C.'~·"ttl.J{X:

I{ 3l1.1lBKe npl1Jlnramcll: . - lleCOOTB~TC1'I'lHJl JlIl60pllTOpUlt 'l'Pf'(lOBaHH1IJ,(, npc)t"JtIlJlJtC~lNM
- cllep.CHI1I1 0 ,Q.onOJIHIlTenbtlon o(fJlaCTH aKltpe)tIlTaIlllll Ino !fDP-te' If aKltP"!,UllTOPBmfoR naClopaTopHIf;

np"1l0:lCell\lll W; - Cfl.\10CTOsrrtlllbIlOI"0 pl'.IlICfmn 8KK{I"Il\fTOIllUU10R Jfa6opaTopIIII 0

- )10nOJllle1HIIt It nncnop-ry In,., cl'oPf.(IlI~ npllJlC\lIrflllll1l F'./. )10CIlO'UlOH npol<pml\ClUlI1 ACnC'J'BHII aJ(Kpf"rvnlU.1HiI.
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Appendix C

Findings of Laborntory 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 Laborntory (Section C.202) and the Ukrainian Academy of Sciences
Institute for Colloid and Water Chemistry (Section Co2. 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 \vith 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 QNQC 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
modem, 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: (l) 3 HPLC's for: PAH's, substituted phenols, and aliphatic and aromatic
amines; (2) GC's for a wide assortment of volatile, aromatic, cWorinated 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 ff

• 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.2.1.1O.

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
I

environmental water testing capabilities. I

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).
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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 h~s 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
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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. Staffmg 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 good \Variety of analyses,
appropriate for the testing of the effects of heavy metals, some peSticides, and some
radionuc1ides. 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 modem
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 yontinue to get some work.

I
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
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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 QAJQC program. Improving the QAJQC 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.
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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 I 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: (l) 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: (l) ignore the problem; (2) attribute it to
"changing 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.
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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 QAlQC 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 Co2.5.8, 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
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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 QAlQC 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 defmition 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 Ionization
detectors (GC-FlDs), 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 (Ie) 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
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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 Ukrninian Academy of Sciences Institute of Geneml and Inotganic
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
knqwledgeable and eager to demonstrate the work they are doing. Staffing levels appear
to The 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.

vo....
\
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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 Co2.1 O. 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: (I) 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 ~ife), 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
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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 QAlQC
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-\\tide quality
program. As such, I recommend that USAID not fund this proposed laboratory venture.

Evaluation of the Ukrainian State Committee in Food Industry Kiev LaboratOlY 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 modern 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 (lC), (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 0

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 Analytical Center
Prospect Peremogy 3~, korpus 1
252056, Kiev
UKRAINE
tel. (044) 224-3511
fax (044) 446-7484

Kiev 1994



MARKET ANALYSIS SU1\fMARY

The Center masters AOAC, FDA, EPA methods, follows
recommendations of GLP (Good Laboratory Practice) and ISO 9000.

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 equipment like GC/MS HP5890/HP5970B,
GC/FTIR HP5890/HP5965B, HPLC HPI090 Win and in analytical test
methods development. Amongst ten operators five men have
a doctorate degree in chemistry. Amongst three members of the
Board two have a doctorate degree.

private

beginning
physical

independent laboratory for
products and environment

National Analytical Center

State control on standards, Norms
and responsibility for its violation"

THE MAIN AIM

for creation of
agricultural

fulfilled by
the Center).

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 ll (1992)
Government decree "On standardization and certification"
(1993)
Government decree liOn
and Rules conformity
(1993)
Government decree "On radiological, chemical-toxicological,
physic-chemical control of food in trade organizations and
in the system of pUblic nutrition (1993)

- 2 -

COMPANY SUMMARY

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 quantity. 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 is being realized in 1994. This program
includes the training of the Centers' personnel, consultations
concerning quality testing of food, agricultural products,
allocation of money for office equipment purchase.

The customers of the Center are state organizations and
companies.

The Center is a private company. It was founded at the
of 1993 by Ukrainian Consumers' Association and five
persons who work for the Center.

This plan is aimed
testing of food,
monitoring. It is
(further mentioned as
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MARKETING STRATEGY

following

countries
countries

produced

thementioned,above

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
proqucts 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)

- there exists acute need in creation of laboratories which could
provide quality investigation of food, agricultura~ products
and environment;
the market provision of services concerning quality
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.

Taking into account the
conclusions could be made:

The difficult ecological situation which is caused by frequent
ecological catastrophes and low culture of natural resources
usage needs deep investigation of the environment situation.

since January 1994 Russia and some other N.l.S.
restricted import of uncertified food products. These
are the main importers of food and agriculture products
in the Ukraine.

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 quality investigation of food, agricultural products
and environment is closely connected with changes for the worse
going on in political and economical life in the Ukraine.
The state is 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.
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FINANCIAL PLAN

producers, food and agriculture products trade companies

(state scientific research institutes)

by means of mass
founder - Ukrainian

activity
Center's

free publicity of the Centers'
media with assistance of the
Consumers' Association

World Bank
European Bank of Reconstruction and Development
etc.

INTERNATIONAL RESOURCES GROUP LTD (USA) .
NTO (NETHERLANDS)
BUREAU VERITAS (FRANCE)
WS ATKINS ENVIRONMENT (GB)

participation in Exhibitions of food and agriculture products
producers, producers of laboratory equipment, Exhibition
related to environment protection

workshops and seminars holding in cooperation with interested
Ministries, companies and organizations

Institute of Forensic Expertise
Institute of Feeding Hygiene
Institute of Calloids Chemistry and Chemistry of Water
etc.

foreign state and organization-donors
USA Government (USAID, EPA, etc.)
European Community
Canadian Government
Netherlands Government
GB Government

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

Tax exem~tions

In case of foreign investment for equipment 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.

4. The ways of customers' network extension

3. The Center has established contacts and hopes for future
fruitful cooperation with the following foreign companies.
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ITEMS OF EXPENSES

US $

US $

US $

5,000

20,000

40,000

12,000

Annual
US $

395,400

177,000

100,000

218,400

ADDITIONAL ANNUAL EXPENSES

TOTAL ~UAL EXPENSES

15. RESEARCH

13. DEPRECIATION (besides cars)

1. SALARY 88,600

2. RENT OF SPACE 57,000

3. UTILITY SERVICES 1.5,400

4. OFFICE 1.3,200

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

14. ENTERTAINMENT

12. LONG-TERM CAPITALS

11. EMERGENCY FUND (3% of revenues)

BASIC ANNUAL EXPENSES
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US $

US $

rent of one

45.00
75.00
20.00
40.00
40.00
15.00
60.00

180.00

57,000

Total space
sq.m.

88,600

15.00
15.00
20.00
20.00
20.00
15.00
15.00
20.00

$(annua1 space

Monthly Total salary
salary fund

monthly/annual
US $ us $

300 300/3600
250 250/3000
250 250/3000
100 100/1200

100 100/1200
100 100/1200
150 300/3600
150 300/3600
150 300/3600
150 600/7200
150 150/1800
100 100/1200
80 80/960
70 70/840

50 250/3000
30 30/360

Space of
one room
sq. m.

Number of man
per position

2. RENT OF SPACE

Quantity
of rooms

Position

\'4\

Annual salary fund:
39,360.00 US $ + reward fund(50% of salary fund, 19,680.00 US $)
+ taX(50%, 29,520.00) = 88,560.00 US $

1. SALARY

TOTAL ANNUAL SALARY FUND

TOTAL ANNUAL SPACE RENT

Administration 3
Personnel 5
ASS-laboratory 1
GC-laboratory 2
LC-laboratory 2
CE-laboratory 1
Sampling preparation 4
Subsidiary premises 9

Total space 475.00 sq. m.
Total annual space rent 475*120 US
sq.m.) = 57,000.00 US $

----------------------------------------------------------------------------------------------------------------------------------

director general 1
technical director 1
executive director 1
bookkeeper 1
standardization
and quality manager 1
secretary 1
ASS operator 2
GC operator 2
GC/MS operator 2
LC operator 4
CE operator 1
service engineer 1
supply manager 1
sampling engineer 1
sample preparation
laboratory assistant 5
office-cleaner 1

--------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------------------------------------------------------------

3. UTILITY SERVICES
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===========================================~=====================
US $

US $

US $

US $

8

216
36
32
32
13

2,900

1,200

5,300

15,400

100

6
10
10
20
40

Number Total
of units annual

consump.
MW/hour

80

36000
3600
3200
1600

320

Total
consumption
of electro
kW/hour/year

2/40/400

24/720/7200
24/720/7200
8/160/1600
8/160/1600
8/160/1600

Work condit.
hours/

day/month/year

0.2

5
0.5
2
1
0.2

KW/hour

Power

1. Electricity

2., Thermal energy for heating room space

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 US $

TOTAL ANNUAL UTILITY SERVICES COST

Total annual water cost

0.5 US $ per sq.m. per month
475*12*0.5 US.$ = 2,850.00 US $

Total annual thermal energy cost

Total annual electricity cost

Basic
equipment

Total annual electricity consumption 347 MW (15 US $ per MW)

4. Current repairing
----------r------------------------------------------------------
Total annual current repairing cost 6,000 US $

Consumer
of electro

SUbsidiary
equipment
(illumination, air conditioning etc)

I
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--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

US $

US $

US $

US $

US $

US $

per year
US $

1,500
1,100

900

2,000
400

1,000
2,300

12,000
800

4,000

5,000

26,000

US $
US $

5,200

13,200

100,000

per year
US $

3600
2400
6000
1200

per month
US $

500
200
300
100

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
Depreciation 200 US $ per month
Total annual depreciation 2,400.00 US $

1. Communications
2. Stationery
3. Fax, Xeroks
4. Paper

7. TECHNICAL SERVICE

TOTAL ANNUAL DEPRECIATION

- 8 -

TOTAL ANNUAL TECHNICAL SERVICE

200 hours per year x 20.00 US $ per hour=4,OOO
travelling allowance and etc. 1,000

13. DEPRECIATION (besides cars)

Total equipment cost 600,000.00 US $
Term of depreciation - 6 years

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

TOTAL ANNUAL SPARE PARTS AND ACCESSORIES COST

6. SPARE PARTS AND ACCESSORIES

--------------------------------------------------------------------------------------------------------------------------------

5. TRANSPORT

TOTAL ANNUAL TRANSPORT EXPENSES

Solvents
Gases
Chemical reagents
Standards for Chromatography
and Atomic Adsorption Spectrometry
Paper for printers
cartridges for printers
Chemical Glassware
Columns
Sample Concentration Cartridges for LC
Lamps for detectors and ASS

4. OFFICE

TOTAL ANNUAL OFFICE EXPENSES

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------
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ITEi\'lS OF REVENUES

TOTAL ANNUAL AMOUNT OF TESTS 47,520- Approx. 5,000 SAMPLES

--------------------------------------------------------------------------------------------------------------------------------

57,600.00

144.000.00

180,000.00

144,000.00

Total
amount US $

5.00

30.00

30.00

30.00

Cost of one
test US $

1920

36000

4800

4800

Quantity
of tests
per year

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. Liquid Chromatography 20 400 4800
(LC-4 devices)

4. Capillary Electrophoresis 8 160 1920
(1 device)

ASS

CE

GC

LC

Tests

TOTAL ANNUAL G~ TESTS 525,600.00 US $

=====(l~:~::=~==f;:~~~=========================================

~7') 106..'1/9'1
* it is assumed 20 work days per month + two days
for current service

AMOUNT OF ANNUAL TESTS
(proceeding from the middle equipment productivity)
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Laboratory of environment and food testing

Set of analytical equipment
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Abbreviations:

lCPS
AAS
GS
HPLC
HPCEl

FTIR

UV/VIS

MSO
FlO
ECO
DAD
VWO
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
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lei 212 8327/8312
fa .\ 230 2 5 13
1 Mikhaili'Vska Sq.
KIEV 2520l.8
UKRAINE

,

TACIS PROGRAMMEE C SUPPORT TEAM

Best Regards,

I ~creby confirm to you that the National Analytical Center of Kiev is the
Ukrainian recipient for the above-mentioned project of the 1993 Regional
Programme.

Dear Mr. Kuznetsov,

Mr. Gennadiy Kuznetsov
Direct9f
National Analytical Center
37, Prospect Peremogy .
Kiev) Ukraine

r
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I Michel Leblanc

Programme Director Agriculture and EnvironmentI ~~. Programme Coordinating Unit·
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PHONE NO.

Director

P01

(n.. A) "i")A 4111'7

CO«) 220~242

(044) 224-3511
(0«) 4-46-7484

PHONE;;

FAX:

llMe:November 4, 1994

Gennadiy Kuznct:aOY

HAC

...... e:t_ t.A ~"' DUnw.o::.
Analyticaf Technologles,lnc. FAX:

HODina Ihat YOU ilTe Inh!Tesled in fruitful eftDp~r:dion IMith lie SIIn" tillilnlcina yeu In
acrvance fOr your kind endeavors. I remain.

-~J?
Gonn.clly Kuz:not~O'll

I tim sending for you the copy of fax from COMMISSION Of THE EUROPEAN UNION.
I think thot thla fax nil bo Intcrc.tlng fof" you.

RE: fax from COMvtISSION Of THE EUROPEAN UNION

FROM:

Fax Cover Sheet

DATE:

Number of pages Including cover sheet: 2

ENVIRONMENTALPOllCY AND TECHNOLOGYPROJECT
10 &planadna Street, Kiev 252023, Ukraine
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P02

".

80444467484 P.01

l~l 212 8327/8312
fax 230 2513
1 lVU...llIlU1¥:)1o.4S 0'1.
KIEV 25201 R
UKRAINE

TO

PHONE NO.

FAX MB.SSAGB

TACIS
l"KUtiKAMM.t,;

**** *.. ..
* **••.

TECHNICAL ASSISTANCE COORDINATION UNIT
COMMISSION OF THE EUROPEAN UNION

According a fax message received from Mr Le Breton (Commission) on 26
O~ctobcr 1994, the project has not yet been tendered. The Terms of Re!e.t.ence
are 99% complete a.nd the shortlist aereed. In November. the vroDosed shortlist
win enter the eircuit for ClpproYQ.l Q.nd lQ.".1nch.

OBJECT: TACIS project - Food Quality Technical Support and Training

Michel Leblanc

You could expect the arrival of tenderers during Decembet - January hunting
for information for the preparation of their proposals. It is reasonable not to
expect the' project to start before April 1995. .

, Date: 28 Oc£ober 1994 "
Number of pages ,(including this one): 1
"'tni M. C"nna.di 'Kunnaton...., Dir"f:ltnT Nnd"nol .I\nolytir.nl (":l'ln1'1"A

(fax 446 74 84)
From: Mr Michel LEBLANC, TACIS Programme Coordinating Unit Kiev

, ........... .-.,#v -.., "'''''1

. Dear Mr Kuznet50v,

FROM

2S-QCT-1994 15:03 FROM TACU KIEV

r
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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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Appendix. F

Ukrainian Committee for Hydrometeorology Promotional Brochure
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Ukraine (a Newly Independent State)
Republic since 1991
Area: 603.7 sq.kl
Population: 53 lillian
Average populatio~ density about 85 inhabitants/sq.ka.
Official lan~ua~e: Ukrainian "
Capital: Kiev (aore than 3 lIn inhabitants)

THE STATE HYDROMETEOROLOGICAL COMMITTEE OF UKRAINE

Our target is to excel in provldin~ hydrometeorologlcal
services that satisfy our customers current and future

"reqUirements

To fulfil thl~ purpose,we commit ourselves to:

* Serving our customers - the "Ukrainian Government,the pUblic,the
defence forces.aviation,industrial.agricuftural,aaritlme and

\commercial customers - by meetln~ their a~reed current and·
future requirements for meteorolo~ical, hydroloRical~

agrometeoroloQical,climatological and environmental "services, '
forecasts. inforaation and advice in an effective manner,

* Helpin~ our customers to ~et maximum benefit from our
information, advice and services,

* Malntalnln~ an integrated National Hydrometeorological
observational network,

.: Cont inua lly str 1ving to improve our forecasts and warnings,
particularly their accuracy,

* Trying to use modern,uell-prouen techno16gies In our
operations,

~"

* PlaYin~ a I role in the development' of hydrometeorolo~ical

science and operations through national and international
collaboration,

* Making collection,processin~,dlstrlbutlon and storage of
leteorolo~ical,hydrologlcal.climatolo~ical,air-qualtty, water
quality, aerologlcal data.
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* :Maintalning of scientific and technical research and
development in all these fields.

ORGANIZATION

The state Hydrometeorologlcal COMmittee of Ukraine is an
Executive A~ency under the auspice of the Cabinet of Ministry.The
Comlittee is vote-financed within the Government and receives
funds directl~ through the Ministry'S of. Finance bud~et

allocation process~

~ HUMAN RESOURCES

At, present time there are lore than 5 thousand staff
employed by the HydrometeoroloRical Service of Ukraine.Of these,
2500 have higher (university level) education and 1000 have had
secondary level technical trainin~. 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 aval1~ble for lost, if not all, hydrometeo­
rological areas of interest while at the same time, women are
well represented two-thirds of the total ~taff with many in'
professional positions. .. ,

The State Hydroseteorolo~ical Committee is iana~ed by the
Chairman, Mr. Uiatcheslav Lipinskil, was appoInted Chairman of
the H~C In February, 1993 and assisted by ·two Uice-Chairians~

Mrs.Natali Tokar and .Mr.Yladiair Dudarenko.

SURFACE - BASED OBSERUINS NETWORK

Good observations 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 Weather
Watch,the State Hydroleteorologlcal Committee (HKC) of Ukraine
maIntains an extens~ve network of observational stations over the
country and along the coastal zone areas of the. Black and Azov
Seas. .. . '

The land - based observln~ network consist of. 203 surface
lietteorO!OgiCaI observing stations ( 3

t
2
h

of tWhtlCh are excQan~ed \(1)
n ernalionally), 56 aeronautical wea er s a Ions, 651 secondary



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

- 3 -
stations (aanual,autoaated and combaned), S upper-air stations
release balIan-borne instruments every 5 hours. There are 375
hydrol02ical observln2 sites located in the 6 major river basins
and 60 sites on lakes. The agrometeorological network includes
180 sites 'plus a large number of sites providing data from faras.

A network of stations make regular observations and
measurements of pressure, wind, temperature, visabllity,
humidity, precipitation, sunshine duration, evaporation,
phenological data and so on. Aeroloaical stations provide
temperature, huml di ty and wi nct 'data froil' the surface up to
several tens kilometres.

all 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 35
aeronautical weather stations.

forecasting is highly skilled scientific and technolo~ical

process.Meteorolo~lcal forecasts based upon the computer output
products and upon guidance products mainly In graphical facsimile
form received from Moscow as well as from such NMC's as Offenbach
and Bracknell and from the ECMWf In Reading are prepared' and
issued fo,r periods of up to 5 days for the country while
short-term forecasts out to 3D-hours pre prepared by the re~ional

centres respective areas of responsibility.
, . ,

Severeuealher warnin~s are issued 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 warnin~ products are disseminated on radio,
T U , recorded telephone ,newspapers and in the form of a widely

I distributed daily bulletin •
1

SPECIAL HEATHER SEROICE
•

* Aeronautical weather service is supplied by the
aeronautical centre Borispol and re2ional aeronautical stations.
Provide and advice meteorological information Is carried out
under a2reement meteorological service to the Civil Aviation"
Authorit~ .
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* Lar~est specialized service 15 the R~riculture weather­

service. It's supplied by the Hydroleteorolo~ical Centre In Kiev
and regional centres. speclallz~d a~roleteorolq~ical stations.

Specific service for a~rometeorology is ~efine ,as : lakin~ "
re~ular assessments of the impact of current and recent weather
on agricultural production. the timely transmission of
a~ricultural1y significant weather information: the
interpretation of a~ricultural usage: the applicatIon of
agrometeorologlcal data for the assessment of crops and early
warnings of yield failure. preparation of a~roleteorologlcal

forecasts.

* Hydrological service supplies forecasts river basins and
cascade of water storages on Dnieper - river • Flood warnings are
issued as required •

* Karlne ueathe~ service provide forecasts and warnings for
the coastal zones, areas Black and Rzov Seas, Rtlantic and Indian
Oceans within the requirements of the International Convention·
for Safety of Life at Sea . Marine Weather Centres located at the
seaports of Odessa, Mariupol, Sevastopol, II'ichevsk •

SpecIalized forecasts and related products are provided as
needed for various users such as economic interests.
environmental control,water mana~ement, transport, constr~ction.etc.

DATA PROCESS INS SYSTEM

Observational data u~thln Ukraine ar~ 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 hydro~eteorolo~ical centres from where it is relayed to
the Kiev Centre which collects data from its region in real­
time .There are 32 telegraph and 12 telephone circuits operatln2
a~d providing input into an autoiated dual co;puter ~ based
telecollunications collection and transmission system.

Internationally, the Hydrometeorolo~lcal Centre in Kiev Is
.. I

connected to the HMC in Minsk, World Meteorolo~ical Centre In
Moscow • NMC in Kishlnev .Rlpha - nuserlc and ~raphlcal products
are exchanged via circuits while the Kiev Centre transmits
selected data and graphical products'· via radio -teletype and radio
facsimile and also receives such Inforaation from Moscow and frol
NMes in Offenbach and Bracknell as well as belng"relayed from the \S~
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European Centre for Medi UII !Ran'le Weather Forecasts 1n Read i n'l •

The international exchan~e of data and products Is carried
out within the framework of WMO's World Weather Watch Global
Telecommunications System.

HMC's Computer Centre includes an EC - 1052 maIn frale
computer systel (colparable to IBM 379 series) with disk and tape
drives. plotters, PC - type terminals ~ etc .The system handles
a lot amount of the hydrometeorolo21cal and environmental data
and serves as a data bank providing access on the part of the
various forecast departments, for the automated plottln~ of
weather charts and ~raphs and for output froa numerical weather
prediction models •

OBSERUATIONS FROM SATELLITES
,

Geostationary satellites provide visible images of the Earth
and its clouds. measure cloud - top or'surface temperature and

. detect reRions of hiRh or low water - vapour concentration •
Today the Hydrometeorological Centre in Kiev and 2 re~ional

centres in Odessa and Lutsk utilize data froi polar orbltin~

satellites are provided by NOAA - 11 • Aeronautical centres
Borispol and Simpferopol have the receivinR system data from
satellites" MADAR" •

ENUIRONMENTAL MONITORING
. .

HMC provides lonitQrinR of pollution atmosphere ,surface
water, sea water, fallouts , ~now cover and soil.

About 173 observing sites In 53 cities provide air quality
samples for laboratory analysis while surface water and sea water
quality observations are made at 135 river, 15 reservoir and 7
lake sites plus 125 observing sites on the Black and Azov Seas. .

Similarly, soil samples, precipitation and fallouts samples
are reqularly analyzed for the various chelleal and metal
elements.

In particular. soil pollution has nUlLerous sources in
Ukraine. Soils coslon!y are polluted by pesticides. In some places
are by toxic heavy me~als. Data of soil pollution are collected
to define a trend of lulti year pollution level.

Radio-aktlue monitorin2 Is carried out at 182 observing
. stat ions. the most 'demandln~ and cruc ia I radiat ion assessments are

being made in 30-km area around the Chernoby! Nuclear Power Plant.
Annualy. maps of' Cs-137 and Sr-90 are prepared for. \\nt\)
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consideration by the approprIate authorities. The analytical
aspects of the environmental lonitorin~ pro~ralle for ~ir, water
and soil quality and for radiation are carried out amon~st 45,
laboratories in the country and National Centre of Observation
Environment.

HMC provides the information re2arding pollution emer~encies

caused by the release of toxic chemicals into the atmosphere.
water and soil, seas. and relayed to nuclear accidents to a
Goverlnent and Authority.

RES EAR £ HAC T I UI T Y

The Scientific Research Institute's task is to improve the
,various forecastin2 system~sed bYHydroleteor~iogical Centre and

regional Centres.

The lain research fields are:

- numerical weather prediction models:
- theoretical studies of the dynamics and licrophy~ics of clouds

and precipitation on the mesoscale proccess in atmospheric
fronts:

-'mesoscale numerIcal models of stratiform clouds and
precipitation in frontal systems:

- regional cliaate lodelling; . ':
- development and verification on crop - weather models:
- stUdy chemical and radioactive pollutants:
- stUdy of distribution of ozone concentration:
- water quality monitoring.

The research results are published in national aa~azines and
in Publications of the Ukrainian Hydroleteorolo~ical Scientific
Research Institute. '

INTERNATIONAL COO~ERaTION
,

The State Hydrometeorolo21cal Committee of Ukraine 15 a
member of the International Council of Hydrometeorolo2Y, which
was established after break -up of the Soviet Union and 10
member - states are involved in its activIty. The work Is
bein~ coordinated by 14 workln~ ~roups and the ExecutIve CommIttee.

The State I H K C has bilateral a~reements with the

~\



I
I
I
1
1
I
I
I
I
I
I
I
I
1
I
1
I
I
I:
I
I

- 7 -
Hydroleteorologlcal Service of Moldova and Azerbaijan.

Bilateral A~reelents have been prepared between Russian
Federation and Belorus about the interaction and collaboration
In hydroleteorolo~y.

Ukraine takes part In re~ional cooperation of hYdrolo~lcal

institutions of Danube' countries in the fralework of the
International Hydrolo2ical Pro~ramle ( IHP of UNESCO).

The State Hydroleteoro1o~ical COlai t tee of Ukraine' 1s a
member of the World Meteorological Or~anization and included In
6-th re~ional association.'

".
PublicatlDns are available frol:
State HYdroaeteorolo~ical COlmittee of Ukraine
Department for International Cooperation
6, Zolotovorotskaya street,
34, Kiev, 252601, Ukraine

, Phone: 044 221 93 92, "fax: 044 229 18 88
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Technical eguipment I
aerological station.
meteorological radioloco.tor
airport automatic meteoro­
logl.cal station
autimatic meteorological
stat=!.-on
hydrometric set

6
is
o
•o
I -gauge for h~ight of: c~ouds
~ gauge for wind param~ters

A gauge for meteorological
- vis~bility .
~ actino~etrical set
:;{. starting set
~~k'

I .. -_._--
.,

..,,::;:..
~
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complex laboratorY for,
A obs~rvat:1.on o1·th~ J.nvJ.ron­
~- ment pollution
A laboratory for observation
~. of the air pollution

laboratory for observation
~. of the surf~ce and marine

water pO.l..lutJ.on
0 - I site for observation of the

air pollutiono-_.~_~~_~~~~!'liotometer
chromatographo - .

,lb\1ll1ker._ / _
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• marine water quality

• S~il pol.lution

6. ·air pollution

~ precipitation and snow
cover

-6::-s-

.:.

~­..
Ob~ervations for:
radfoaktivity
long-range transboundary
air pollution

sursace water quality

I
I
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Observational network

o meteorological
• aerological
~ actinom~tric~l

o I ozonometriCo.l
• agroneteorological

• marine ,tro.p· HE. MOP.r.;
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Appendix G

Ukrainian State Committee for Water Resources Equipment Request List
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C-V-v"'y-.-* <t.6--p~l3~ll+IC::.r
EQUIPMENT PROPOSAL

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 CELI700, Price $2695.00, Quantity: 3
Cat.No 45250-05 DRELl2000, 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 DiIlution 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 CELI700, Price $2695.00, Quantity: 3
Cat.No 45250-05 DRELl2000, 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
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Kiev Vodokanal

*Portable Water Quality Laboratory:
Cat.No 45218-00 MELI700, 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
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Appendix H

Ukrainian Academy of Sciences

Institute for Colloid and Water Chemistry

Analytical Capability List

and

Equipment Lists
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The List of Water Quality Parameters
Which are Monitored

by Institute of Colloid and Water Chemistry

The low
N N Difined Method level of

compound of analysis determination,
mg/dm3

1 Silver Ag Photometry 0,005
AAS (elektro-termal) 0,0003

2 Aluminium Al Photometry 0,01

3 Arsenic As Photometry 0,005
IVAM 0,001

4 Berryllium Be AAS (elektro-termal) 0,0001

5 Barium Ba AAS (flame) 0,3

6 Boron B Photometry 0,05

7 Calcium C Titrimetric 0,6
AAS (flame) 0,4

8 Cadmium Cd AAS (elektro-termal) 0,0002
IVAM 0,0005

9 Cobalt Co AAS (flame) 0,05
AAS (elektro-termal) 0,005

10 Copper Cu AAS (flame) 0,05
AAS (elektro-termal) 0,001
Photometry 0,005

11 Chromium Cr Photometry 0,01
AAS (elektro-termal) 0,0005

Cr<I I I) Photometry 0,01
Cr(VI) Photometry 0,01

12 Iron Fe Photometry 0,05
AAS (elektro-termal) 0,0006

Fe( II) Photometry 0,05
Fe (I I I) Photometry 0,05

13 Mercury Hg AAS (cold vapour) 0,00002

14 Potassium V AAS (flame) 0,2'.

15 Magnesium Mg AAS (fla~e) 0,1
'fitt-imet, ic 1,5

16 Ma.nganese Mn Photomett-y 0,02
AAS (elektro-termal) 0,005

- 1 14-
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17 Molybdenum Mo Photometry 0,002
AAS (elektro-termal) 0,004

18 Sodium Na AAS (flame) 0,2

19 Nickel Ni Photometry 0,01
AAS 0,001

20 Lead Pb IVAM 0,002
AAS (elektro-termal) 0,001

21 Strontium St- AAS (flame) 0,01

?? Thall ium Tl Photometry 0,0001....-
23 Uranus U Photometry 0,0005

24 Zinc Zo AAS (elektro-termal) 0,0001
IVAM 0,0001

25 Selenium Se Fluorescent 0,0001

26

Cu, Pb, Cd, Zn IVAM 0,0001

27

Fe, Co, Cu, U, Zn,
Ca, Ag, Ni X-ray fluorescent 0,003

28 Bromid Br- Chemiluminescent 0,003
IC . 0,2

29 Chlot-ine Cl- Potentiometric 0,5
IC 0,05

Titrimetric 0,5

30 Hydrocarbonate HCO- Titri.etric 1,0. :..

31 Iodide J- Kinetic 0,002

32 Nitrate NOS IC o ?,-
Potentiometric 0,4

33 Ni tt-i te NO - Photometry 0,01Z.
Ie 0,1

34 Phosphate POL Photometry 0,01
'f IC 1,0

35 Polyphosphate Photometry 0,01

36 Silicate 8iOJ- Photometry 0,05

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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37 The same of soluble
silicates Photometry 0,05

38 SuI fate SOL Titrimetric 2,0l(
IC 0,3

39 Chlof-ine Cl • Titrimetric 0,1

40 Chlorine Cl - Ti trimetric 0,05

41 Hydrogen sulfide Hz.S Photometry 0,01

42 Ammonium NH .;. Photometry 0,05'I

43 Soluble oxigen Oz. Titrimetric 0,1

44 Rigidity (Ca+Mg)
mg-ekv/dm3 Titrimetric 0,5

45 COD 111""-0/At13 Photometry 1,0

46 Acetat, Formate - IC 0,5
0 0

CH - C? H - C~
'\. - ....... H0

47 Aliphatic ammines Photometry 0,03

CH - CH t,- NH Z3

48 Formaldegide HELC 0,002
0

H - C~

'H

49 Acetaldegide HELC 0,02
0

CH~- C-:;'
...... H

50 Aceton HELC 0,003
HC.- C - CH jJ 6

51 Aroma.tic Ammines HELC 0,0008-1),0015
{Toluidin~s(6J.

o "'"NH

52 Methylethylketone HELC 0,005
CH - C - CHl~CH3

~ ~

53 Phenols .l"'-0H HELC 0,2-0,5

~J
- 3 I 4 -
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54 Chlorphenols HELC 0,5-1,0

~0/HO--f _Cl

55 Anion surfactant Photometry 0,05
Fluorescent 0,005

56 Nonionic surfactant Photometry 0,5

57 Cation surfactant Photometry 0,05

58 ChIaro Organic Pesticides -6
Lindane, Heptachlor, Gass cromatography (1-5>*10
Aldrin, Dieldren,
DDT, DOD, DOE

59 F'olyaromatic Cromato-mass- -5 -8
hydrocarbons, spectroscopy 10 -- ..- 10.
Organic compound,
Carbold 1ic acids,
Pesticides,
Phenol compounds

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note:

AAS <f>
AAS <e-t)
IVAM
IC
HELC

Method of analysis

- AAS with the fleame atomization;
- AAS with the electrothermal atomization;
- inversion voltammetry;
- ioniccromatography;
- highlyeffective liquid cromatography;

- 4 I 4 -
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11.

12.

17.....
18.
19.

20.
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Appendix I

Representative Instrument and Mobile Laboratory Costs

as Quoted Prices

from

Hewlett Packard - Kiev

and

Analytical Technologies Inc. - Fort Collins, CO, USA



I COMPUTERCENTER / KOMn'IOTEPu.EHTP Page 1

I
Commercial suggestion # 086/94

Division ShowRoom # 1 Icurrency Total amount $160,486.40

BiA,AineHHSI BanlOTB aranbHa cyMa

I
Sales Manager

KOA npOAaBl.\Sl Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)

ATTN / Ao ysarn: Dr. Steven Fry

I Date issued Senior Laboratory Specialist

AaTa Address / Ap,peca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

I
Phone / Tene¢oH: (044) 220-13-67 (220-14-69) FAX / (1)aKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHq,irypaqiR KOA K-Tb BapTicTb CyMa

I
GC5890/MSD5972A System

1 Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00

Series II Plus Gas Chromatograph

including Electonic Pressure Control

I 2 Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00

for split;splitless operation.

Provides digital display of column head pressures
of O· 100 psi (6.9bar).

I 3 SplitjSplitiess 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

I
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

I 16 MB RAM, 450 MB disk, coprocessor, 3S" floppy,
UltraVGA, 17" UllraVGA monitor,

mouse, mouse pad, operating software, MS-DOS,

I
MS-Excel, MS-Windows,

Laserjet 4 printer (2MB RAM), installation and
documentation.

S NIST Chem. Structure MS library. G1036A 1 $1,122.00 $1,122.00

I 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

I
7 Pocket Heater for the P&T G1901A #002 1 $419.00 $419.00

8 Interface cable for the P&T G1901A #011 1 $131.00 $131.00

9 Automatic sampler with single injector 7673A #276 1 $14,288.00 $14,288.00

I
HPIB-interface and Bar Code Reader.

Consists of Injector module HP18593B,

Controller module HP 185968. Tray module

HP185968; Bar Code Reader Module HP18587A

I and mounting bracket kit for HP5890 gas-

chromatograph ( HP18597-60655 and

HP18597-60665 ).

I Includes shipping kit with 10~1 syringe, 4ml·

solvent and waste bottles with diffusion screw

caps; 2ml-glass vials with polyethylene snap caps;

I 100 2-ml glass vials, caps and 11-mm crimper.

Subtotal Mainfraime $116~968.00

I
Consumables:

10 Vespel-Ferrule tOI' capillary direct or

open split interface 10/pk (O,4-mm id.) 5062-3508 2 $61.00 $122.00

I
For use with O,2mm capillary columns.

11 Vespel-Ferrule tOI' capping off. (10/pk ). 5181-3308 2 $47.00 I $94.00
12 Column nut for MSD-interface. 05988-20066 5 $13.00 $65.00
13 Filament assembly. 05971-60140 2 $203.00 $406.00

I 14 K&M Electron multiplier assembly. 05971-80102 1 $1,137.00 $1,137.00
15 Diffusion pump oil (18ml). 6040-0809 1 $79.00 $79.00

I ,., : \tq
iifli
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Commercial suggestion #086/94

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. i

Division ShowRoom# 1 Icurrency Total amount $160,486.40

BiAAineHHH BanlOT2 aranbHa cyMa

Sales Manager

KOA npOAaBlJ,Sl Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)

ATTN / ,£10 ysaru: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / Mpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TenecjJoH: (044) 220-13-67 (220-14-69) FAX j ¢>aKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHcjJirypa,-,ifl KOA K-Tb BapTicTb CyMa

16 Nylon gloves (large 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 19199M 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 Vial rack for 11-mm vials (5/pk) 9301-0987 5 $31.00 $155.00

23 2-ml cripmjsnap 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 (10jpk) 5080-8853 5 $48.00 $240.00

26 Septa gray 11 mm (144/pk) 5080-8894 2 $73.00 $146.00

27 Split liner for capillary inlet 18740-80190 2 $48.00 $96.00

28 Splitless liner for capillary inlet 18740-80220 2 $30.00 $60.00

Capillary Columns:
29 Hp·1 (Closslinked Methyl Silikone)

25 m x 0.2 mm x 0.33 urn 19091A-102 2 $615.00 $1,230.00

30 HP-5(Closslinked 5%Ph-Me Silikone)

25 m x 0.2 mm x 0.33 urn 19091J-102 2 $408.00 $816.00

31 HP-FFAP (CrjLink. Polyeth. Glyco!-TPA Phase)

25 m x 0.2 mm x 0.3 urn 19091 F-1 02 2 $408.00 $816.00

Syringes:

32 Hamilton 701N 10 ul 9301~0021 2 $25.00 $50.00
33 Hamilton 7105NWG wjGuide 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 needle 1,0 ul 9301-0057 5 $58.00 $290.00

Training Courses:
36 Mass Selective Detector Op.Trg (DOS) H4043A 2 $2,100 $4,200

Subtotal for consumables: $8,412.00

Cost of analytical equipment / BapTicTb aHaniT. 06naAHaHHSl: $125,380.00

VATjnoAaToK Ha ~oAaAKoBY BapTicTb I 28.00% I $35,106.40
Totalj3aranoM $160,486.40

Payment terms / YMOBi1 OnnaTi1: Bank account & Address j PeKBi3i1Ti1 6aHKY
CREDITANSTALT-BANKVEREIN

Wire transfer / 5e3roTiBKoB~" nepeKa3 HEAD OFFICE: A-1010 VIENNA
ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

I ACCOUNT #: 23-38-861I

DELIVERY TERMS 10 weeks after receiving payment
TEPMIH nOCTABKH 10 TUJK,C1,His nicnR oTpuMaHHR 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. Validltv of tilis~quotation: 90 days.

Customer Seller feUJ;> 04.11.94

3aMOBHi1K DD.MM.YV npo,aaBeUb . DD.MM.YV
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COMPUTERCENTER / KOMn'IOTEPUsEHTP Page 1
Commercial suggestion #084/94

Division ShowRoom# 1 I~urrency Total amount $59,640.32
BiAAineHHSI Samora 3aranbHa cyMa
Sales Manager
KOA npOAaBI.\S1 Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm (EPT-Program)
ATTN / ,llo ysan,: Dr. Steven Fry

Date issued Senior Laboratory Specialist
AaTa Address / A,Lcpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine

04.Nov.94
Phone / TenecPoH: (044) 220-13-67 (220-14-69) FAX / CIlaKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHcjJirypaqifl KOA K-Tb BapTicTb CyMa

Gas Chromatograph FlO & ECO
1 Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00

Series II Plus Gas Chromatograph

including Electonic Pressure

Control

2 Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00

for splitjsplitless operation.

3 Temperature-programmed on-column 5890E #116 1 $3,599.00 $3,599.00

capillary inlet with EPC

4 Single FlO with make up gas adapter 5890E #211 1 $2,201.00 $2,201.00

5 Single 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/S0VL2 computer;

80486DX2 processor, 12MB RAM, 210MB harddisc,

coprocessor, 3S"-Diskdrive, UltraVGA card

and an 1S"-UltraVGA-monitor, tilt- and swievel,

mouse, mousepad, keyboard and HPIB-interiace;

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 Ultra 1: 25 mxO.2mm x 0.33 um 19091A-102 2 $615.00 $1,230.00

10 Ultra 1: 50 mxO.2mm x 0.33um 19091Z-105 2 $692.00 $1,384.00

11 HP-1: 30 mxO.53mm x 1.5um 19095Z-323 2 $562.00 $1,124.00

Cross-linked 5% phenyl methyl silicone gum phase

12 Ultra 2: 25mxO.2mm x 0.33um 190918-102 2 $615.00 $1,230.00

13 Ultra 2: 50mxO.2mm x 0.33um 190918-105 2 $935.00 $1,870.00

14 FFAP: 25 mxO.32mm x 0.5um 19091F-112 2 $450.00 $900.00
15 HP-1701 :30mxO.25mmxO.25um 19091L-433 2 $528.00 $1,056.00
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Commercial suggestion # 084/94
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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

Division ShowRoom# 1 Ijcurrency Total amount $59,640.32
Bip,p.ineHHSI BamOTa aranbHa cyMa
Sales Manager

KOA npOAaB~Sl Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)

ATTN / ,Lto ysaru: Dr. Steven Fry
Date issued Senior Laboratory Specialist

,Q,aTa Address / A,.qpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TeneepoH: (044) 220-13-67 (220-14-69) FAX / ¢laKc: (044) 220-02-42
# Configuration Item # Q-ty Unit Price Amount

KoHrjJirypaLJ,ifl KOA K-Tb BapTicTb 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 701 N 10 ul 9301-0021 4 $25.00 $100.00

19 Hamilton 7101 N 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

Subtotal for consumables: $8,238.00

Cost of equipment / BapTicTb 06naAHaHH~: $46,594.00
VATjnoAaToK Ha AOAaAKoBy BapTicTb I 28.00% I $13,046.32
Totalj3aranoM $59,640.32

Payment terms / YMOBl'I OnnaTYl: Bank account & Address / PeKBi3HTYl 6aHKY
CREDITANSTALT-BANKVEREIN

Wire transfer / 6e3roTiBKoBYl~ nepeKa3 HEAD OFFICE: A-l0l0 VIENNA
ACCOUNT NAME: HEWLETI-PACKARD Ges.m.b.H.
ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH nOCTABKH 9 TM>K,D,His nicnfl oTpMMaHHR annaTH
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. V~iiditYof thi~quotation:'90days,

Customer Seller
:..\ ; ." , • .' f'~~ ) .-' ~4.11.94

3aMOBH"K DD.MM.VY npO,QaBeL(b
L ","; -;J ',.'. / DD.MM.VY
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COMPUTERCENTER / KOMn'IOTEPLJ.EHTP Page 1

Commercial suggestion # 083/94
Division ShowRoom# 1 Icurrency Total amount $62,782.72
Bi,QJJ.ineHHl'l BaJllOTB aranbHa cyMa

Sales Manager
KOA npOAaBLJ,Sl Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm (EPT-Program)

ATfN / Ao ysan1: Dr. Steven Fry
Date issued Senior Laboratory Specialist

,lJ,aTa Address / AApeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / Tenecj>oH: (044) 220-13-67 (220-14-69) FAX l4>aKc: (044) 220-02-42
# Configuration Item # Q-ty Unit Price Amount

KOHcjJirypaL(iR KOA K-Tb BapTicTb CyMa

Gas Chromatograph with TeO & FPD

1 Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00

Series II Plus Gas Chromatograph

including Electonic Pressure

Control

2 Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00

for splitjsplitless 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 Single Flame Photometric Detector 5890E #240 1 $7,660.00 $7,660.00

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 486j50VL2 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: $42,041.00

ConsumablesjSupplies:

Cap.illary Columns:

9 Ultra 1: 25 mxO.2mm x 0.33 um 19091A-102 2 $615.00 $1,230.00

10 Ultra 1: 50 mxO.2mm x O.33um 19091Z-105 2 $692.00 $1,384.00

11 HP-1: 30 mxO.53mm x 1.5um 19095Z-323 2 $562.00 $1,124.00

Cross-linked 5% phenyl methyl silicone gum phase

12 Ultra 2: 25mxO.2mm x 0.33um I 190918-102 2 $615.00 $0.00

13 Ultra 2: 50mxO.2mm x 0.33um
I

190918-105 2 $935.00 $1,870.00

14 FFAP: 25 mxO.32mm x 0.5um 19091F-112 2 $450.00 $900.00

15 HP-1701 :30mxO.25mmxO.25um 19091L-433 2 $528.00 $1,056.00
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COMPUTERCENTER / KOMn'IOTEPLJ,EHTP Page 2
Commercial suggestion #083/94

Division ShowRaam# 1 rurrency Tatal amount $62,782.72

Bi,o.o.iJ1eHHH BanlOT8 araJ1bHa cyMa

Sales Manager

KOA npOAaBI..\H Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)

ATTN / tIo ysam: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / A,qpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TenerPoH: (044) 220-13-67 (220-14-69) FAX j (J>aKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHcPirypaL4iR KOA K-Tb BapTicTb CyMa

Syringes:

16 GC-on column (metal removable needle syringe 10 9301-0562 2 $126.00 $252.00

17 Replacement needles (3pjk) 9301-0561 1 $126.00 $126.00

18 Hamilton 701 N 10 ul 9301-0021 4 $25.00 $100.00

19 Hamilton 7101 N 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

Supp./ies:

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 (5jpk) 9301-0987 5 $31.00 $155.00

24 2-ml cripmjsnap vial, (in plastic pack) 5182-0547 5 $178.00 $890.00

25 Crimping tool for 2 ml vials, 11 mm caps 8710-0979 1 $169.00 $169

26 Graph. ferro 0.5 mm id for all col (10jpk) 5080-8853 5 $48.00 $240.00

27 Septa gray 11 mm (144 jpk) 5080-8894 3 $73.00 $219.00

28 Split liner for capillary inlet 18740-80190 2 $48.00 $96.00
29 Splitless liner for capillary inlet 18740-80220 2 $30.00 $60.00

Subtotal for consumables: $7,008.00
Cost of equipment / BapTicTb o6naAHaHHSl: $49,049.00
VATjnoAaToK H3 AOAaAKoBY BapTicTb I 28.00% I $13,733.72
Totalj3aranoM $62,782.72

Payment terms j YMOBVl OnJ13Tl'I: Bank account & Address j PeKBi3l'1Tl'I 6aHK)'

CREDITANSTALT-BANKVEREIN

Wire transfer j oe3roTiBKOBl'Ii1 nepeKa3 HEAD OFFICE: A-l0lO VIENNA

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH nOCTABKVi 9 THJK,qHis nicnR OTpHMaHHR annaTH
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. Validity'a trys' quotation: 90 days.

Customer Seller ' ,

at~
; . 04.11.94i

3aMoBHVlK DD.MM.YV npO,aaaeLtb \ DD.MM.YV

" '/. " . .-/

VAT - is additional tax which have to be paid after equipment delivery i~ l;cafCU';rency.
. - ~.

Seems to be VAT is temporary measure. May be since 1995 it will be canceled.
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COMPUTERCENTER I KOMn'IOTEPLtEHTP Page 1
Commercial suggestion #085/94

Division ShowRoom # 1 Icurrency Total amount $63,768.32
BiAP,ineHHSI Bamora aranbHa cyMa
Sales Manager
KOA npOAaSlJ,Sl Sold to / US Agency of International Development

Environmental Policy and Tecnology Programm (EPT-Program)

ATTN /,lJo ysanr: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / AApeca: 252023 Espfanadnaya st. 20J KievJ Ukraine
04.Nov.94

Phone / TenecPoH: (044) 220-13-67 (220-14-69J FAX / <!>aKc: (044) 220-02-42
# Configuration Item # Q-ty Unit Price Amount

KOH¢irypal.(iR KOA K-Tb BapTicTb CyMa

Gas Chromatograph with FlO & NPD
1 Chromatographic Mainframe 5890E 1 $11,562.00 $11,562.00

Series II Plus Gas Chromatograph

including Electonic Pressure

Control

2 Capillary Inlet System with EPC 5890E #110 1 $3,599.00 $3,599.00

for splitjsplitless 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 Single Nitrogen-Phosphorus Detector 5890E #231 1 $2,817.00 $2,817.00

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, 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 Ultra 1: 25 mxO.2mm x 0.33 um 19091A-102 2 $615.00 $1,230.00

10 Ultra 1: 50 mxO.2mm x O.33um 19091Z-105 2 $692.00 $1,384.00

11 HP-1: 30 mxO.53mm x 1.5um 19095Z-323 2 $562.00 $1,124.00

Cross-linked 5% phenyl methyl silicone gum phase

12 Ultra 2: 25mxO.2mm x 0.33um 190918-102 2 $615.00 $0.00

13 Ultra 2: 50mxO.2mm x 0.33um 190918-105 2 $935.00 \$1,870.00

14 FFAP: 25 mxO.32mm x 0.5um 19091 F-112 2 $450.00
,

$900.00

15 HP-1701 :30mxO.25mmxO.25um 19091L-433 2 $528.00 $1,056.00



COMPUTERCENTER / KOMn'IOTEPu.EHTP Page 2
Commercial suggestion #085/94

Division ShowRoom# 1 Icurrency Total amount $63,768.32

BiA.D.ineHHH Ban/OTa aranbHa cyMa

Sales Manager

KOA npOAaBl.l~ Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT·Program)

ATTN / Ao ysam: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / AApeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TenecfJoH: (044) 220-13-67 (220-14-69) FAX j ¢>aKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHcjJirypau.;sr KOA K-Tb BapTicTb CyMa

11 HP-1: 30 mxO.53mm X 1.5um 19095Z-323 2 $562.00 $1,124.00

Cross-linked 5% phenyl methyl silicone gum phase

12 Ultra 2: 25mxO.2mm x 0.33um 190918-102 2 $615.00 $1,384.00

13 Ultra 2: 50mxO.2mm x 0.33um 190918-105 2 $935.00 $1,870.00

14 FFAP: 25 mxO.32mm x 0.5um 19091F-112 2 $450.00 $900.00

15 HP-1701 :30mxO.25mmxO.25um 19091L-433 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 (3pjk) 9301-0561 1 $126.00 $126.00

18 Hamilton 701 N 10 ul 9301-0021 4 $25.00 $100.00

19 Hamilton 7101 N Single needle 1.0 ul 9301-0057 2 $58.00 $116.00

20 Hamilton 1001 N 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 2-ml cripm/snap vial, (in plastic pack) 5182-0547 5 $178.00 $890.00
25 Crimping tool for 2 mJ vials, 11 mm caps 8710-0979 1 $169.00 $169
26 Graph. ferro 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

28 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 0611aAHaHH~: $49,819.00
VATjnoAaToK Ha ,[\oAaAKoBy BapTicTb I 28.00% I $13,949.32
Totalj3ara11oM $63,768.32

Payment terms j YMoaH onnaTH: Bank account & Address j PeKBi3HTH 6aHKY

CREDITANSTALT-BANKVEREIN

Wire transfer / 6e3roTiBKoBH~ nepeKa3 HEAD OFFICE: A-l010 VIENNA

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH nOCTABKYI 9 i TM)I(,lJ,His nicnfl oTpMMaHHfl onnaTM
If you will get any questions concerning equipment Hewlett-Packard please, don't hesitate to contact tiP_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. valid(~ of vfs~ q~ot9ti6n': 90 days,

Customer Seller I fxt}·( . . 04.11.94\ ""7:.
3aMoBHHK DD.MM.YV npOAaBel..(b \. DD.MM.YV
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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 / KOMn'IOTEPLJ.EHTP Page 1
Commercial suggestion # 088/94

Division ShowRoom# 11currency Total amount $122,549.76

BiAO,iJleHHSI BanlOT8 3ar3JIbHa CyMB

Sales Manager

KOA npOABBlI, Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT·Program)

A ITN / ,£Co ysarvr: Dr. Steven Fry
Date issued Senior Laboratory Specialist

,QaTB Address / AApeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TenecPoH: (044) 220-13-67 (220-14-69) FAX / <baKc: (044) 220-02-42
# Configuration Item # Q-t Unit Price Amount

KOHcjJirypaqiR KOA K-T BapTicTb CYMB

HPLC 1050/DAD/FD/ECO
1 HP·1050 Series Quarternary Pump 79852A 1 $16,557.00 $16,557.00

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.

2 Maintenance Kit 79852A #010 1 $506.00 $506.00
Includes spare parts required for one year of

normal operation of the pump.

3 Manual Injection Valve. 79852A #021 1 $1,232.00 $1,232.00
Factory installed into solvent conditioning module.

Includes Rheodyne 7125 valve with 20 III loop,

position-sensing switch, remote start cable,

250 III Hamilton syringe and needle, leak drain.

4 Piode-Array HPLC-Detection System, G1324A 1 $34,236.00 $34,236.00
Includes HP G1306A Diode-Array Detector with

start·up kit and communication interface

for control by HPLC3D Chemstation

(DOS-Series); HPIB-cable, 1m;

SST Flow Cell, 10 mm pathlength, 13 Ill;

and an Vectra 486/66XM computer;

80486DX processor, 16MB RAM, 450MB 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 and an single instrument

chemstationsoftware (G1307A).

5 HP 1046A Programmable Fluorescence Detector 1046A 1 $15,428.00 $15,428.00
Includes 280 nm cut-off filter; one 2 x 2 mm slit

on excitation side; two 4 x 4 mm slits on emmision

side; 1/16-inch swagelok female connections for

solvent inlet and outlet; documentation.

6 Communication Interface. 1046A #305 1 $1,284.00 $1,284.00
For control by HP 3396B integrator or

HP-Chemstation ( 3D-DOS-Series ).

Includes HPIB interface, HPIB·cable 0.5 m long.

7 Maintenance Kit. 1046A #502 1 $782.00 $782.00
8 Cut-off filter kit I. 1046A #810 1 $439.00 $439.00

Including special low fluorescent filters for

389,408,450, 500, 550 nm.

9 HP 1049A Programmable Electrochemical Detec 1049A 1 $10,636.00 $10,636.00
Includes inlet capillary, outlet tubing, glassy
carbon working electrode, solid state electrode

and documentation.

10 Solvent thermostat. 1049A #025 1 $1,373.00 $1,373.00
11 Gold working electrode. incll!des PIN 01049-28802. 1049A #030 2 $405.00 $810.00
12 Reference electrode with internal electrolyte 1049A #035 2 $514.00 $1,028.00

KCI solution, includes reference electrode (PIN 01049-62902)

and KCI solution ( PIN 01049·92101 ). i
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COMPUTERCENTER / KOMn·fOTEPLJ.EHTP Page 2
Commercial suggestion # 088/94

Division ShowRoom# 1 Icurrency Total amount I $122,549.76

Bip,p,iJleHHSI Bamora 3ar3JlbHa cyMa

Sales Manager

KOA npOAaBl.\ Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT·Program)

ATTN / .Lt~ ysarM: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / AApeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / TenecPoH: (044) 220-13-67 (220-14-69) FAX / <1>aKc: (044) 220-02-42
# Configuration Item # O-t Unit Price Amount

KOHcjJirypaqiR KOA K-T BapTicTb CyMa

13 Signal/remote cables to Universal 1049A #105 1 $159.00 $159.00
includes signal cable ( PIN 01046·60105 ) and

remote control cable ( PIN 01049·60201 ).

14 Polishing kit. 01049-67001 1 $90.00 $90.00
15 Glassy carbon working electrode. 01049-64105 1 $102.00 $102.00

Subtotal mamfralme ... $84,bbL.UU
Lonsumables:

16 Deuterium Lamp 79883-60002 1 $557.00 $557.00
17 Xenon-arc flash lamp. 2140-0549 1 $575.00 $575.00

HPLC columns:
18 Hypersyl ODS 5 urn, 200x4.6mm 7991600-574 2 $340.00 $680.00
19 Hypersyl Silica 5 urn, 200x4.6mm 7991651-574 2 $340.00 $680.00
20 Spare frits for 4.6 mm columns (6/pk) 01090-27603 3 $24.00 $72.00
21 Hypersyl ODS 5 urn, 200x2. 1mm 7991600-572 2 $340.00 $680.00
22 TSK Column 3000SW (Xl 5um 7.8x300mm) 7991253-597 2 $1,019.00 $2;038.00

SUfmlies:
23 Connecting calillary 35xO.12mm id 79841-87609 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 HPLC·50 ul syringe 9301-0875 2 $30.00 $60.00
27 HPLC-l00 ul 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. teflon 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 equ;pmentjBapricrb 06na,D.HaHHR $95,742.00
VAT/nOAaToK Ha AOA8AKOBY BapTicTb I 28.00% I $26,807.76
Totalj3aranoM $122,549.76

Payment terms / YMOBliI OnJlaTliI: Bank account & Address / PeKBi31i1TliI 6aHKy

CREDITANSTALT -BANKVEREIN

Wire transfer / Eie3roTiBKoBliI~ nepeKa3 HEAD OFFICE: A-1010 VIENNA

ACCOUNT NAME: HEWLETI-PACKARD Ges.m.b.H.

ACCOUNT #: 23-38-861
DELIVERY TERMS 10 weeks after receiving payment "

TEPMIH nOCTABKYI 10 TM~iB nicnR oTpMMaHHR onnaTM
,

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. Validity oj-this qt;'ct,ation: 90 days.

Customer Seller ({[~/~~., . 04.11.94
3aMoBHliIK DD.MM.YV npo.o.aseLfb DD.MM.YV

VAT - is additional tax which have to be paid after equipment delivery in 10c~l~enCY.
Seems to be VAT is temporary measure. May be since 1995 it will be canceled-
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COMPUTERCENTER / KOMn·IOTEPu.EHTP
Commercial suggestion # 087/94

Division ShowRoom# 1 Icurrency Total amount $33,729.28

BiAAineHH5I Bamora aranbHa cyMa

ales Manager

KOA npOAaB~9 Sold to / US Agency of International Development
Environmental Policy and Tecnology Programm (EPT-Program)

A7TN / tlo ysam: Dr. Steven Fry
Date issued Senior Laboratory Specialist

AaTa Address / A,qpeca: 252023 Esplanadnaya st. 20, Kiev, Ukraine
04.Nov.94

Phone / Teneq,oH: (044) 220-13-67 (220-14-69) FAX I C1>aKc: (044) 220-02-42

# Configuration Item # Q-ty Unit Price Amount
KOHepirypaLliR KOA K-Tb BapTicTb CYMa

1 Win-UV-Visible Spectroscopy System. G1110A 1 $22,770.00 $22,770.00

Includes HP8452A 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"UltraVGA 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 Standard Cuvette. 89063A 4 $398.00 $1,592.00

Quartz, 10 mm path length, matched pair.

4 Deuterium Lamp Assembly. 08452-60104 2 $599.00 $1,198.00

Subtotal for consumables: $3,581.00

Cost of analytical equipment / BapTicTb aHaniT. o6naAHaHHSI: $26,351.00

VAT;nOAaToK Ha AOAaAKoBy BapTicTb I 28.00% I $7,378.28

Total/3aranoM $33,729.28

Payment terms I YMOB&.1 OnnaT&.1: Bank account & Address I PeKBi3&.1T&.1 6aHKY

CREDITANSTALT-BANKVEREIN

Wire transfer I 5e3roTiBKoB&.1~ nepeKa3 HEAD OFFICE: A-l0l0 VIENNA

ACCOUNT NAME: HEWLETT-PACKARD Ges.m.b.H.

ACCOUNT #: 23-38-861

DELIVERY TERMS 9 weeks after receiving payment
TEPMIH nOCTABKL1 9 T"':>K,l:Vfis nicnR OTpUMaHHR onnaT'"
If you will get any questions concerning equipment Hewlett-Packard please, don't hesitate to contactHP rep in Ukraine

FE Dr. Andrey Esaulenko (SE Igor Tanasov): tel.:(044) 245-32-24 (224-04-71; 225-22-82), f~: (044)"' 224-00-22

or to HP Demo-Center Ms. Natalia Ostanina (Ms.Tatjana Pankratjeva) tel. (044) 559-34-64. ValiditY~f tpilquotation: 90 days.

Customer Seller '. {/A'/;Cd i 04.11.94

3aMOBH&.1K DD.MM.YV npo;::raBeqb'" 7 .1 DD.MM.YV

VAT - is additional tax which have to be paid after equipment deliveiy i'~,~t~urr~·ncy.
Seems to be VAT is temporary measure. Ma~ be since 1995 it will be ca";ce~ed .
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JODI BARR! STEVE FRY
ATI-FORT COLLINS
UKRAINE TRAILER QUOTE
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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, TIO 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 ATVs 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 includeq 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 modem
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.


