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Background 

The r~strrlcturing of the former Soviet Union's economy has created severe shortages in raw 
materials necessary to continue production of oral polio, diphtheria-tetanus-pertussis (DTP), and 
measles vaccines. The institutes responsible for the manufacturing of these vaccines have not 
invested sufficient resources in the maintenance and upgrading of their facilities to maintain 
adequate quality standards and have not had access to hard currency necessary to import finished 
vaccines or vaccine components. For this reason, manufacturers are having difficulty producing 

enough product to satistjt demand and some have discontinued operatioris altogether. 

The former USSR was self-sufficient in production and control of va.ccines used in its childhood 
immunization programs. Oral polio, DTP, DT, measles, mumps, and BCG vaccines were all 
produced and distributed in quantities necessary or exceeding those required for the recommended 
vaccination schedule. However, by the beginning of the 1990's the only production 
facilities/institutes operating in the USSR were located in the Russian Federation and in some 
cases, only a single producer for each of the vaccines existed. 

Current Epidemiology 

The recent outbreaks of diphtheria in Russia and the Ukraine have put the spotlight on a 
childhood disease that has been successfully controlled in the U. S. and Western Europe for the 
last 30 years. In some European countries not a single case of diphtheria has been reported over 
the last 15 years. In the former USSR the disease was virtually eliminated in the 1970ts, but now 
has staged a powerful comeback. 

In the early 19801s, diphtheria incidence began to increase, exceeding 1,000 cases annually in 
1983-1985.a In 1990, the World Health Organization (WHO) reported the overall number of 
cases of diphtheria in Russia reached over 1,000, and in i991 it came close to 2000. Last year, a 
dramatic surge in cases of diphtheria resulted in a near doubling of the 1991 level to 3,899 cases. 
The number of deaths due to diphtheria ranged from 9 to 41 in 1980-1989 but increased 
considerably in the last three years reaching 125 deaths in 1991 compared to the US reported 

cases of three in the same period. WHO reported only one case in France, two cases in 
Germany, and one case in ltaly.b 



- 

- The epidemic has spread to most of the oblasts (regions) of the country. The highest rates of 
incidence, 8.7 to 17 cases per 100,000 population, were reported in St. Petersburg, Kaliningrand 
and Orlov oblasts, and in Moscow.a In 1992, 25% of the diphtheria cases in Moscow were in 
children under 14 years of age (6%, 12%, and 8% in age groups below 5 years of age, 5-9 years of 
age, and 10-14 years of age, respectively). This incidence rate was the highest recorded in pre- 
school and schoolchildren in 1992. In Moscow, the incidence rate among vaccinated children in 
1991 was 5.3 pel. 100,000 population while among unvaccinated children the rate was 33 per 
100,000 population. The majarity of cases were reported in adults aged 20-50 years old. 

The number of diphtheria cases is also increasing in the Ukraine which in 1992 reported 1,553 
cases.a These dramatic increases of disease in these counties have created tremendous concern in 
the medical community a., global trade expands to include these previously inaccessible regions of 
the world. There is a danger of the zpidemic speading to other European countries. In 1992, cases 
reported in Belarus, Latvia, Lithuania, and Norway were epidemiological linked with epidemics in 
Russia or the Ukraine. In 1993, Poland reported two cases of diphtheria which had been linked 
to the Ukraine. 

Paralytic polio is also staging a comeback in the former USSR. In 1992, seventeen cases of 
poliomyelitis were recorded in Azerbaijan, nine cases in Russia, and twelve cases in the Ukraine.c 

Accurate recordings are not available but it is estimated that a total of 300 cases of have occurred 
throughout the entire region last year. There have been significant increases in the Central Asian 
region due both to system-wide problems with distribution, the import of the virus from 
Pakistan and India, and general resistance to vaccination. Furthermore, wild polio virus has been 
found in the water supply and sewage system of Moscow, indicating that any break in 
vaccination could result in widespread infecti0n.d 

US AID Evaluation 

The deterioration of vaccine production capacities is one of the most pressing health problems 
facing the NIS republics. The concern for global health prompted the U.S. Agency for 
International Development (AID) to coordinate a task force to assess the reasons for the 

outbreaks in disease. In March of 1992, industry experts from US vaccine manufacturers and the 
US Government visited Russia and the Ukraine to investigate the recent outbreaks of polio, 
diphtheria, and measles and to assess vaccine supply and manufacturing in the NIS. 
Representatives of Lederle-Praxis Biologicds, a division of American Cyanamid Company 



(LPB), Merck, Sharp & Dohme (MSD), AID, and the Food and Drug Administration (FDA) 
- - visited the NIS to: 

a) Assess the condition of local production facilities and the causes for recent production 
declines; 

b) Determine what emergency assistance could be provided to restore vaccine production of an 
acceptable quality; 

c) Determine which bamers to production are of a long term nature, how those barriers might be 
addressed with investment, and how that investment might be generated. 

Dr. Susan Raymond of AID summarized the findings of the initial mission and hypothesized that 
the increases in diphtheria and polio diseases were due to: 

the deterioration of the infrastructure of the MS, 
substandard production facilities, 
declining quality of the products, and 
general resistance to vaccination by the public for the reasons above. 

Vaccine manufacturers have significantly reduced or stopped production. Measles vaccine, for 
example, has not been produced since August 1991 and an estimated three million children from 
one to three years of age are at risk.e The lack of vaccine availabiiity has prevented sufficient 
immunization of the population, thereby increasing the susceptibility to disease. When vaccines 
are available, the quality and effectiveness of the product are questionable. For example, to fully 
immunize a child, the current polio vaccine in Russia requires seven doses due to the differences 
in potency formulation compared to the US formulation which uses only five doses per 
immunization series. Although an increase in potency of the Russian formulation would most 
likely improve the vaccine's effectiveness, the manufacturers do not appear to have the capacity 
to produce such a product. 

With the recent restructuring of the government and its economy, severe shortages in raw 
materials and lack of access to hard currencies have made investments in upgrading current 

production facilities nearly impossible. These improvements in facilities are essential to the 
success of providing high quality, low cost vaccines to the populations of the NIS. High inflation 
and technical obstacles have also reduced the availability of vaccines from Russia to other NIS 
republics as well. These problems have continued to increase in 1993. 



- - As a result of the USAID evaluation, a $40 million, four year NIS Health Care Improvement 
Project was authorized April 17, 1992. It has three components: 1) transfer U.S. medical 
knowledge and technology, 2) re-establish production of vaccines, pharmaceuticals, and urgently 
needed medical supplies, and 3) support expanded U. S. trade atid investment to reform NIS 
health care systems. 

In March of 1993, AID supported an immediate supply of US manufactured vaccine to the NIS 
to provide emergency assistance. LPB participated in this effort by supplying 650,000 doses of 
DTP and 420,000 doses of DTaP (acellular pertussis) vaccine to AID for distribution in the 
Ukraine. 

In addition, Lederle-Praxis Biologicals received a grant of $818,880 from AID to support vaccine 
production programs. The short and medium term needs are to provide essential supplies and 
equipment to sustain the current manufacture of vaccines in existing institutes and provide 
training programs for Russian scientists. The raw materials, supplies, and equipment were 
shipped to the Russian Institutes late July 1993. 

The long-term needs include a complete rebuilding of the vaccine production infrastructure to 
ensure product quality. A pre-investment feasibility study has been performed to assess the 
risks and benefits of rebuilding the NIS vaccine industry. Lederle-Praxis Biologicals was 
requested to perform the feasibility study that investigates the development of new production 
facilities within the NIS and hopefully will provide a mechanism for manufacturers to begin 
discussions with governments and local officials for the privatization of the vaccine production 
industry in this region. 



Section I 

EXECUTIVE SUMMARY 



I. Executive Summary 

Under the U.S. Agency for International Development Grant Number CCS-0004-G-00-2062-00 
Amendment #2, Lederle-Praxis Biologicals, a division of American Cyanamid Company has 
completed the pre-investment feasibility study as described in Phase 111 of the Program 
Description for the Schedule of the Grant, 

A. Objectives 

The objective of this feasibility study is to address the development and construction of a new 
vaccine manufacturing facility in the Newly Independent States that could meet U. S. quality 
standards. The intent of this study is to assist interested parties in assessing the opportunities 
and risks associated with rebuilding the vaccine industry in the NIS and to encourage private 
sector investment through commerci~lization such as joint venture participation by American 
firms. In addition, we hope that the process of developing and carrying out this feasibility study 
would encourage the U. S. Government's serious exploration of the issues involved, thereby 
facilitating the policy changes that would be necessary to allow the necessary shift in ownership. 

B. Scope of Work 

The feasibility study is a stand alone document which provides a detailed assessment of the 
capital investment required for the construction of a new vaccine manufacturing facility. The 

study analyzes a bulk batching, filling, and packaging facility for DTP and polio vaccines using 
current U.S. Good Manufacturing Practices (cGMPs) and FDA regulations as guidelines for both 
facility design and product quality. 

The study considers the relevant regulations and includes a site assessment, preliminary 
environmental impact analysis, facility concept diagrams, engineering details, staffing 
requirements, and marketing and financial analysis with risk assessment. Conditions unique to 
the Russian market such as construction alternatives, labor availability, materials sourcing, and 
the impacts of local regulations are also highlighted. 

Oz!y m e  site is selected for this evaluation. 

This feasibility study evaluates the many aspects of initiating a prohction facility for OPV and 
DTP in the NIS. The final analysis addresses the opportunities and risk. associated with the NIS 



- vaccine market and should yieid a preliminary indication of tho profit potential and base plan for 

- the construction and operations of a manufacturing facility in this region. In addition, this study 
may be used by commercial banks, US multinational corporations, and the World Bank to 
evaluate the potential for privatization of the vaccine industry within the Newly Independent 
States. 

C. Summary of Findings 

The following is a summary of the NIS Feasibility Study for the construction of a new DTP and 
OPV vaccine manufacturing facility in the NIS. 

The capital investment for the construction of a new DTP and OPV vaccine manufacturing 
facility at the Institute of immunology, Lyubuchany, Russia is projected to be $103M U.S. 
The facility will be approximately 195,000 square feet (18,000 square meters), employ 200 
people, and take approximately four to five years dengineering, construction, validation, and 
startup to complete. 

The GMP facility in Russia will cost approximately the same as it would to build i i ~  the US 
despite lower local labor and materials costs. The main reasons for the off-setting higher 
costs are 1) additional labor required to ensure the quality necesary to meet US GMP (Good 
Manufacturing Practice) and Russian design standards for vaccine production and 2) 
additit .nat costs of importing supervisory or specialty labor and materials. Also, the facility 
will likely take longer to construct than anticipated domestically. 

From a business perspective, the economic viability of building a vaccine manufacturing 
facility in the CIS requires further evaluation. Current conditions do not support an 
investment of this magnitude for the following reasons: 

a. Low projected salos volumes and selling price do not support the construction of a 
vaccine manufacturing facility because the economies of scale are not achieved. 

b. The unlikelihood that the local selling price would increase faster or higher than World 
vaccine pricks fbi DTP and OPV. 

c. The ability to secure substantial market position in the new environment is unclear. 



Developing the business strategy for thie type of investment in the vaccine industry will 
depend on the iwestor's overall strategic plan taking into account the changing political and 
economic environment, 

The rights and liabilities of property and facility ownership in Russia is not likely to be 
clearly defined in the near future and hence, will obscure bath cost and business implications. 
Among the concerns are: 1) privatization and land and property rights in Russia, 2) costs and 
responsibilities which may be incurred by the business venture in exchange for rights to 
construct a facility, and 3) liability for potential environmental issues associated with past, 
current, and hture work on the site. 

It will be essential to respond effectively to the key issues of a) privatization, b) quality 
standards, c) the need to secure substantial market position in the new environment, d) the need 
to update product portfolios, and e) the shortfall of necessary information for making rational 
business decisions facing this region's health industry. Companies who can rise to the challenges 
of the issues will be the ones to succeed in the MS. 
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IL Market Analysis 

- 

A, Demographic Profile 

The Commonwealth of Independent States comprises 303 million people with a birth cohort of 
, 4.9 million births per year. Of this total, Russia has a population of approximately 150M and 
2.0fvl births per year. The Demographic Profile of the Commonwealth of Independent States for 
1989 is presented in Table 1.f 

Russia 
Ukraine 
Belarussia F Moldova 

Georgia 
Azerbaijan 

TOTAL 

Table I 
Demographic Profile c~f 

The Commonwealth of Independent States 1989 

Total 
Population 
(millions) 

147.0 
50.5 
10.2 
4.3 
5.4 
7.0 
3.3 
16.5 
19.8 
4.3 
5.1 
3.5 ____ 

276.9 

B. Vaccination Coverage 

Population % 
per sq km Urban 

9 74 
84 67 
49 65 
128 48 
77 5 5 

Births 
per year 

(millions) 
2.1 
0.8 
0.1 
0.1 
0.1 
0.2 
0.1 
0.4 
0.6 
0.1 
0.2 

% Population of Age 
<5 yrs 5-1 5 yrs > 60 yrs 

19 
! 8 
16 
12 
15 
9 
9 
9 
7 
7 
12 
6 - 

The vaccination rate in infants for the republics of the CIS is provided in Table I1 and Table 111. 
Although vaccine coverage is high in some republics, DTP and diphtheria-tetanus (DT) coverage 
in in fa t s  especially in Moscow, St. Petersburg and many other regions of the Russian Federation 
remain low. The vaccination coverage of children at 16 years of age reached 80% in the whole 
country, but only 66% in Moscow. No widespread immunization with diphtheria toxoid was 
organized for adolescents and adults belonging to high risk groups and only now is the 
Government launching large scale immunizations to increase coverage among children and high 

- risk groups. 



Table I1 

1989 Vaccination Rate In Infantsg 

% Vaccinated by 
Di~htheria 1 Pertussis 

12 months of a; 
Polio 

* vaccinated by 24 months of  age 

Table Ill 
Percentage of Coverage of Diphtheria Toxoid in Children 

below one year of age, Russian Federation, 1986-1992a 



The incidence of immuriizable diseases is many times higher for the CIS than for the United 
States. However as shown in Table IV, vaccination rates, although lower than the U.S., are not 
significantly out of line with Western 1evels.f Thus, vaccine programs appear to have succeeded 
in vaccinating the population but not immunizing them. A number of possibilities can explain this 
situation. These include problems with 1) the quality of the vaccines, 2) a failure to complete the 
full i'mmunization series, 3) breakdowns in the cold chain system such as refrigeration, storage, 
and dating, or 4) inaccurate statistics. Since no comprehensive data is available, it is difficult to 
determine what proportion of the population in the CIS is truly immunized versus those who are 
vaccinated. 

Table IV: Vaccination Rates for the U.S. and CIS 
1990-1991f 

Diphtheria 87.0 79.0 
Pertussis 87.0 60.0 
Tetanus 87.0 n/a 
Polio 75.7 74.6 
Measles 76.9 n/a 
Rubella 73.8 0.0 
Mumps 75.5 n/a 

C. Availability of Vaccines and Vaccine Quality 

Vaccine availability has dramatically decreased since the break up of the Soviet Union. During 
1991, some of the manufacturing institutes reduced production levels due to difficulties in 
purchase of materials and technical problems in the production process such as poor vaccine 
quality. A drastic shortage of measles vaccine was noted, BCG was often in short supply, 
production of new stocks of oral polio vaccine (OPV) was suspended, and the ability to maintain 
DTP production beyond the summer of :992 was questionable. It was estimated that to meet 
pediatric demands only, the vaccine needs based on WHO'S Expanded Program on Immunization 
(EPI) schedule in the CIS would be as much as:$ 

ten to thirty million dos2s of OPV, 
seven to fifteen million doses of D V ,  
up to six million doses of BCG, 
up to six million doses of measles. 



Of the 49 vaccines produced in the CIS, only 27 are estimated to meet the standards of the World 
Health Organization and in general, Good Manufacturing Practices (GPviPs) are not available in 
vaccine production by CIS manufacturers. GMP standards are used to determine production 
quality and to qualify pharmaceutical and biological products for interiiational trade. For 
example, in testing of measles and mumps vaccine samples, both WHO and Center for Disease 
Control (CDC) concluded that the samples were of questionable vaccine potency and were below 
WHO standards.f 

Discontinuation of vaccine production is also common and some manufacturers have uot 
reopened for years. Since vaccines for polio and measles are each manufactured by a single 
institute, this can become a serious problem. The Bacterial Product Enterprises plant in Moscow 
responsible for measles production has not reopened since manufacturing halted in 1988 and the 
Tashkent BCG vaccine plant also ceased production in 1990 due to contamination and has not 
reopened.f Vaccine production at the Polio Institute has been impeded due to lack of hard 
currency to import materials and supplies and to maintain and upgrade existing facilities. It is 
possible that the incidence of immunizable diseases and disease patterns are linked to these 
quality issues. 

D. DTP Vaccine 

Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed @TP) is a sterile combination 
of Diphtheria Toxoid, Tetanus Toxoid, and Pertussis Vaccine for intramuscular use. 
Immunization against diphtheria, tetanus, and pertussis in infancy and childhood has played a 
major role in reducing the incidence of cases and deaths from each of the following diseases. 

-: An acute infectious disease caused by diphtheria toxin from strains of 
Corynebacterium diphtheriae. The onset is gradual; with fever and sore throat. Transmission 
is through direct contact with rr human carrier or as a result of exposure through contact with 
articles that have been contaminated by a diphtheria patient. 

T m  An acute infectious disease caused by the toxin of tetanus bacillus, Clostridium 
tetani that grows anaerobically at the site of injury. Tetanus usually begins gradually but 
escalates to lockjaw and intense muscle spasms. 



P d :  A disease of the respiratory tract caused by Bordetclla pertussis also known as 
whooping cough. Pertussis is a highly communicable disease reported mostly in infants and 
youilg children. Early symptoms are similar to the common cold with fever, sneezin~, and dry 
cough which then escalates to more violent coughs. 

Social and economic upheavals in the former Soviet Union have allowed diphtheria to gain a 
foothold in a region where the disease was once highly controlled and cases relatively unknown, 
In Russia, 3,899 cases were reported last year and many neighboring countries are facing 
increased rates of disease. In the Ukraine, 1,553 cases of diphtheria were reported. 

New migration patterns a d  overcrowded and deteriorating living conditions may be a major 
contributor leading to the resurgence of disease. Most of the cases are concentrated in large 
urban areas of Moscow and St. Petersburg but the epidemic has struck other regions of the 
country. In the Siberian town of Abakan, seven soldiers were diagnosed with diphtheria and 
another 43 were identified as carriers. 

Another factor causing the increased incidence of disease is the lack of adequate health supplies. 
Reports of pcor quality vaccine and dirty needles upset the public's faith in the value of 

vaccination, thus immunization rates dropped. The Russian Ministry of Health was slow to 
respond to the negative publicity and subsequently, a negative attitude toward vaccination 
developed. The government tried to counteract this negative attitude but did not succeed. In 
1991, 1,876 cases of diphtheria were reported and initial estimates indicate that only 50-70% of 
infants were appropriately immunized against the disease. 

The epidemic also raises questions about vaccine efficacy and its contribution to the current 
outbreak. The Russians use a reduced-potency vaccine for iuutine use in children because they 

are extremely concerned about adverse reactions. According to the Center for Disease Control 
(CDC), microbiological peculiarities of the circulating strains may also play a role. The CDC is 
sending an investigator to work with Russian scientists studying these strains. In addition, a a 
study of vaccine efficacy is underway, including an examination of the country's cold chain, 
which may be a problem in outlying regions of the country.1 



- Table V shows the rate of diphtheria incidence in children from 1981 to 1992j 

Table V 
Diphtheria Incidence among Children in Russia 

Rate per 100,000 population 

At a recent meeting of international relief agencies, it was reported that twenty to thirty million 
doses of diphtheria containing toxoids may be needed to control the current outbreak in this 
region. WHO assumes that each newborn child will receive three doses of DTP. This number of 
routine doses of vaccine per child is similar to WHO Expanded Program for Immunizatior, @PI) 
recommendations which covers the first year of life. For a complete immunization series, five 

- 
- - dloses of DTP at 2, 4,, 6, 18-24 months and 4-5 years of age are required. Based on WHO'S 

- 
immunization schedule, to bring all infants up to dat3 up to seven million doses of DTP will be 
needed. 

Mechnikov Enterprise for the Production of Medical Biological Preparations, BIOMED, located 
in Moscow is a seventy year old public company with 1300 employees. It manufactures eighty 
products including diagnostics, media, blood products and bacterial vaccines. Recently, BIOMED 
and Upjohn formed a joint venture to fill and package vitamins in a new plant on BIOMED1s 
campus. 

Historical!ly, BIOMED produced approximately half of the DTP vaccine needs of the former 
Soviet Union. A second vaccine plant is located in Ufa. BIOMED1s production in 1992 was 
estimated at 10 millio~i doses of DTP, about 50% of its planned capacity, 14.8 million doses of 
diphtheria-tetanus, 9.2 million doses of tetanus and 2.8 million doses of monovalent diphtheria 

- 
vaccine. 



The plant is old and in disrepair, Due to financial limitations, they have been unable to purchase 
media components, disposable supplies, and spare parts or equipment replacements. The newly 
installed packaging line for Upjohn vitamins is a stark contrast to the rest of the facility, 

BIOMED's DTP vaccines meet the quality standards of the Tarasevich Institute. Though they 
, claim to meet WHO specification, scattered reports of poor quality with the vaccine and bad 

press have been generated. 

While the health system in the former Soviet Union has many strengths, including a dedicated and 
disciplined staff and good access and utilization of services, the cold chain is not impressive. A 
cold chain consists of the equipment, procedures and people for receiving, storing, handling, and 
distributing vaccines at proper control temperatures. Vaccines are sensitive to heat, and some 
toxoids are also damaged by freezing. 

The cold chain consists of many links from the manufacturer to the endpoint where the child is 
vaccinated. A break anywhere along the chain can result in a loss of potency. To protect 
children, an immunization program must first protect the vaccine. A growing number of health 
staff in the former Soviet Union have come to realize that the cold chain is severely deficient. 

In many places in the CIS, vaccine is "pushed" down the system due to lack of proper 
refrigerators, often to make room for new vaccine shipments. The risk of vaccines accumulating 
at increasing lower levels of the cold chain and expiring before they can be used is probably high. 
In the Central Asian Republics, in order to cope with the poor cold chain, vaccination activities 
are suspended during the hot summer months and many extra booster doses of vaccine are given 
to compensate for the state of the cold chain. 

Vaccine wastage factors vary according to a) the number of doses per vial or ampoule, b) thc 
number of children available for immunization after the container is opened, and c) the policy for 
storing and using vaccine after first opened. Packing sizes are :ot always the same for Russian- 
produced vaccines and those from the outside. Furthermore, the birth rate varies considerably 
among different regions of the NIS and the distribution of families between urban and rural areas, 
These factors also effect the calculation of wastage. According to WHO, four doses of DTP 



must be purchased for every three administered. Although the use of a single estimate of wastage 
for each vaccine may not be valid, u factor of 33% will be used ir: determining the capacity of a 
new production facility. 

E Polio Vaccine 

1- Baclt;ground 

Poliovirus Vaccine Live Oral Trivalent is a mixture of three types of attenuated polioviruses 
(Types 1, 11, 111) that have been propagated in monkey kidney cell culture. The final vaccine is 
diluted with a medium containing sorbitol or magnesium chloride. The immunization series for 
oral polio vaccine is administered at two, four, six, and 18-24 months of age. 

Poliomyelitis, inflammation of the gray matter of the spinal cord, is an acute viral disease 
characterized by fever, sore throat, vomiting, headache, and often stiffness of the neck and back. 
It is endemic throughout the world but has occurred in epidemics in certain countries, including 
the U.S. In countries where the vaccine in not widely used, epidemics are seasonal, occumng in 
summer and fall. Children are more susceptible than adults and the infection is spread by direct or 
indirect contact of infected persons or convalescent carriers. The virus probably enters the body 
via the mouth and reaches the central nervous system through the blood. Onset is similar to a 
severe cold accompanied by fever and paralysis may or may not develop. 

The incidence of poliomyelitis is relatively low in the CIS but may be on the rise. The CIS 
nations are witnessing the recurrence of paralytic polio. Accurate case recordings from other 
nations are not available but it is estimated that a total of 300 cases occurred throughout the CIS 
in 1991. This is four times greater than in 1989. Seventy-two cases were reported by these 
countries in 1992. Azerbaijan and Ukraine had seventeen and twelve cases respectively and 
Russia had nine. A significant increase in morbidity has occurred in Azerbaijan, Armenia, 
Uzbeckistan, and Turkmenistan. An investigation of an outbreak in Azerbaijan indicated that 
more than 41% of the children v~ho became sick had not been vaccinated, and 37% did not have 
vaccination certificates.1 



- Sigrlificant increases have occurred in the Central Asian regions due to system-wide problems 
- - with distribution in these areas, the import of the virus from Pakistan and India, and general 

resistance to vaccination. With the worsening economical zrd political situation and the greater 
mobility of the population since the collapse of the Soviet Union, the incidence of infectious 
disease is likely to increase. Wild polioviruses are known to be circulating in the environment. 

Immunization rates in Russia have remained relatively stable due to a constant supply from the 
Institute of Poliomyelitis and Viral Encephalitis who has provided all the polio vaccine to the 
former USSR, Eastern Europe and some parts of Asia. Vaccine supplies to other CIS nations 
have dwindled not due to the lack of supply but to limited financial resources within each State 
to purchase the vaccine. 

The annual level of need for polio vaccine is difficult to estimate. Under current Russian 
vaccination schedules, seven doses of oral polio are given between birth and age 15. While this is 
more than the West, the Russian vaccine is also considerably less potent than the IJ. S. equivalent 
which requires only five doses for immunization. In the CIS, it is estimated that fifty million 

- - 
- 

doses of polio will be need annually. 

The number of routine doses of vaccine per child is similar to the WHO EPI recommendation 
which requires each newborn child to receive four doses of OPV in its first year. It is estimated 
that to bring dl infants in the region up to date according to WHO'S immunization schedule, up to 
10 million doses of OPV will be needed. 

The Institute of Poliomyelitis and Viral Encephalitis is the only producer of polio vaccine in the 
Russia and former Soviet Union. The Institute, which is forty years old is part of the National 
Academy of Sciences. The institute was a key participant in the trials of the Sabin vaccine that 
led to widespread use of this vaccine throughout the world. It played a major role in the original 
testing of the Sabin vaccine and is well respected in Russia. The institute has been well supported 
over the years by the former Soviet government and has received token reimbursement for 
vaccine that was distributed. Other products manufactured at the Institute are rabies, Japanese 
encephalitis, tick-born encephalitis and yellow fever vaccines. Measles was previously produced 
but discontinued due to lack of government need. Reinstitution of production is possible but 



significant upgrades in technology and equipment will be necessary, They are also working on a 
- 

- Hepatitis A vaccine. 

The Polio Institute is approxim.ately 30 kilometers west of Moscow propel. The Institute is in 
the center of the environmentally protected "Gretntelt," The government has restricted new 
development of this area and it is uncertain whether future development of the Institute's 
surrounding land is possible. Currently, the Institute owns 15 hectares (37 acres) of land that is 
sufficient for current use. 

The Polio Institute also provides a living campus for many of its 1000 employees (50% 
production and 50% research). This campus includes housing, schools, post ofice, etc. for 1500- 
2000 people. 

Polio vaccine production capacity exceeds lOOM doses annually though they only produce 70- 
80M currently. Capacity was sufficient to cover the need of p!? states in the former USSR with 
exports to Eastern Europe, India, and Asia. Shortages in vaccine such as those in the Ukraine 
were influenced by financial problems, ie. new budgets in the States and transfer of monies, and 
not due to supply. In the recent past, however, production has decreased due to lack of funding 
to purchase monkeys, materials, supplies, and modernize equipment. The low price of '~accine in 
rubles did not permit appropri~te financing. 

Many of the personnel in both manufacturing and research have been at the Institute since the 
early days. They are extremely experienced and have strong scientific knowledge. However, in 
order to make the polio production more efficient, new approaches and technologies will need to 
be installed. Attempts have been made to institute GMPs, however the production process does 
not meet US standards. 

Currently, no formal distribution or cold chain exists for polio. Based on U.S. and WHO 
standards, polio vaccine must be kept frozen with minimal number of freeze-thaw periods but in 
Russia, product is shipped unrefrigerated by air to the 88 Russian regional health authorities. On 
occasion, depending on distance, dry ice may be used. Local distribution is dificult since no 
refrigerated trucks are available, thus product is shipped at ambient temperatures. 



- -- - - The   tor age claim on the polio package reads as follows: 
- 
- 

- 
1 - 

- 20°C for 24 months 
.d 
I + 4OC for G months - - -- - +22OC for 2 1 days 

+30°C for 7 days 

It is believed that the current regimen of seven OPV doses is needed in Russia to compensate for 
problems with the cold chain, ineffective immunization and inadequate coverage in some 
populations. According to WHO, four doses must be purchased for every three doses of OPV 
administered, hence, a wastage factor of 33 % will be used for planning production demands. 
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?IL Rcprulatory Overview 

A. National Control Authorities me! Regulating Bodies 

Under the former Scviei Union, all control ~rrstitutes and all aspects of research, production, 
distribution, administration of medical producte hnd other areas of public health were organized 
under the All Union (USSR) Ministry of Health (MOW). The All Union MOH coordinated 
activities with th? MOH in each of the various Republics. With the breakup of the USSR, the 
Russian MOH inherited the functions of the All Union MOH. 

In January, 1992, the Ministry was split into the Russian Ministry of Health and the State 
Committee for Sanitary and Epidemiological Surveillance. Standardization and control of drugs 
romrrined under the Russian MOH while regulatory authority of vaccines and the national 
regulalory laboratory, the Tarasevich Institute, was placed under the State Committee for 
Sanitary and Epidemiological Surveillance. The MOH, however, retained the finance aspects of 
public health including financing of vaccine production, direction on vaccine pricing, and financing 

- 
- of immunization programs while the State Committee controlled research and clinical aspects. 

The Chairman of the State Committee for Sanitary and Epidemiological Surveillance of the 
Russian Federation is appcinted by the President of the Russian Federation and is currently Dr. 
Eugeni Baljeav. Under the State Committee is the Commission on Medical Biologics and 
Disinfectants. The Commission functions as an "advisory committee" to the State Committee on 
regulatory and related issues. Its members are independent experts who are invited from all 
possible institutes to discuss and contribute to the policy and procdiii-es of the Commission. 
The Commission is hrther divided by areas of expertise including 1) bateriologicals, vaccines, and 
diagnostics, 2) viral vaccines =d diagnostics, and 3) allergens and non-infectious diagnostics. 

The tasks of the State Committee are as follows: 

develop concept and strategy of the State policies in the field of sanitary and epidemiological 
- well-being of the population and participating in the implementation thereoc 



standardize sanitation and hygiene and improve legal regulation of public health protection 

issues in view of man being affected by unfavorable factors of his habitat and conditions of 
his vital activities; 
manage State Sanitary and Epidemiological Service of the Russian Federation and improve 
organization and enhancing emciency of the Stato; 
identify priority policy direction and organize research activities related to securing the well- 
being of the population. 

The State Committee's responsibilities encompasses: - 
FDA related: Irnmunobiologics, vaccines, disinfectants, cosmetics, and food safety 
EPA related: Pesticides 

CDC Related: Epidemiology 
OSHA Related: Occupational Safety 

The L.A. Tarasevich State Research Institute for Standardization and Control for Medical 
Biological Preparations was established in 1918 and evolved to become the national control 
authority for biologics in the former USSR. Under the new system it reports to the State 
Committee for Sanitary and Epidemiological Surveillance and also works through an outside 
advisory committe to make recommendations for licensing products. It is not constituted by law 
and issues no binding regulations but it does publish a set of requirements against which it 
reviews products. The Tarasevich is responsible to and collaborates with the Sta%s Committee 
through the Commission. 

The role of the Tarasevich is to evaluate 1) medi,d biological preparations used in treatment, 2) 
vaccines and immunologicals, and 3) allergen pre;llu;tinnc The scope of products regulated by 
the Institute includes vaccines, live viruses and bacteria, immunodiagnostics, allergenics, bacterial 
flora used as a therapeutic, bacteriophage therapeutics, and biu!ogic response modifiers used for 
the prevention of disease. Modifiers used for treatment are regulated as drugs, although the 
Institute may be consulted regarding production. The Institute does not regulate blood 
components for transfusion and the only human blood products regulated are immune globulins 
and leukocyte interferon used for prophylaxis. Lymphokines and interferons are approved by the 



- Pharmacological Committee but the Tarasevich issues approvals if these products are used in 
- treatment. 

The Tarasevich has 340 employees, including 156 scientific professionals and technicians. The 
Insititute is divided into six departments with twenty three laboratories. These departments 
include: 

Department of Bacteriological Vaccines - Testing and evaluation of BCG, bacteriological 

vaccines, toxoids, and serum preparations, immunoglobulins, and special pathogens including 
anthrax, brucellosis, tularemia and bacteriophage. Pyrogen testing is performed but not 
limulus/rabbit testing. 
Department of Viral Infections - Evaluation of diagnostics and vaccines for Adenovirus, 

Hepatitis A, MMR, interferon, influenza and parainfluenza, and acute respiratory infections. 
Department of Control ofMedica1 Biologicals - Evaluation and testing of 

Lab A: Arbovirus, rotavirus, HIY and rickettsiae 
Lab B: Rabies, vaccinia smallpox, and vector viruses 
Lab C: Sterility testing, contaminants, mycoplasma, viral content, Hepatitis B and C 
Lab D: Standards control, review of manufacturing data, and inspections 
Department of Diagnostic Preparations - Elisa and other diagnostic test kits and 

bacteriological media 
Department of Epidemiology - Epidemiological assessment (safety and efficacy) of viral and 

bacterial vaccines, clinical trial: monitoring, monitoring of post vaccination complications. 
Department of Common Methods of Control - Physical methods including residual moisture 

testing, biochemical methods (protein content), biotechnological methods ( molecular biology, 
DNA content, EPLC) and laboratory of allergens including immunological group, allergen lab 
and lymphokines. 

Tarasevich Institute reviews applications for preclinical trials and for clinical efficacy trials to 
determine which studies should be done. In addition to testing vaccine samples, the Institute 
organizes and manages these efficacy trials; manufacturers are not allowed to generate their own 
efficacy data. The Institute also receives licensing applications and makes recommendatins to 
Russia's Committee on Sanitary and Epidemiological Surveillance regarding approval. These 
recommendations are reviewed by the Commission on Medical and Immunological Preparations 
whose Board and subcommittes include executives from production companies and institutes. 



- Currently, the Tarrasevich Institute is not functioning as an arms-length regulatory agency. The 

- scope of the approval process consists largely of testing products to determine consistency with 
~tandards to World Health Organization requirements, Because WHO'S standards are those of 
whichever country is carrying out the assessment, the process is circular and the certification 
represents Tarasevich's own judgments. In part, review by a committee structure includes 
management by the producers themselves. 

B, New Product Development 

Currently, research laboratories (Developers) submit new product samples and data to the 
Tarasevich Scientific Council for review, The Tarasevich makes recommendations and the 
Commission can approve or deny a limited clinical trial. Limited trials are carried out at the State 
Committee's Institutes. Upon completion of the clinical trial, the Tarasevich reviews the data 
and makes another recommendation to the Commission which can either approve or deny field 
trials. While the field trial approval is pending, the State Committee's Institute and the 
manufacturer will develop the necessary quality of product for the field trial. Field trials are not 
performed by the Developer of the product but by the State Institutes and the manufacturers. 

- At the completion of the field trial, a full application is submitted to the Tarasevich. The 
- 

1 
- 

'I'airasevich may perform additional field testing and then all results are submitted to the Scientific 
Council. The Council reports its findings to the Advisory Commission of the State Committee. 
Final approval to license the product rests with the State Committee. 

C. New Product Approval 

For new products, all materials are submitted to the Commission which functions a's a new 
product advisory commmittee fur the State Committee. The Tarasevich Institute is responsible 
for the review of the application which includes sample evaluation, laboratory testing, and review 
of documentation, data, and protocols. Based on the Tarasevich evaluation, the Commission can 
grant authority for limited trials and larger field trials. Limited safety and immunogenicity studies 
are performed by the developer of the product. All samples should be tested by the Tarasevich 
Institute and results are given to the Commission for batch approval. 

Licensing requirements include submission of three consistency lots and performance of clinical 
studies. These studies are done by the Institute, not the manufacturer. Lot release testing is not 

- done on every batch as in the US but is planned for about 10% of the batches produced. For 



expensive or hard to do tests like the neurovirulence test for polio vaccine, joint tests are 
performed by the Institute and the manufacturer. 

D. Production and Inspections 

The staff of the Tarasevich Institute performs production inspections. Those who work on the 
specific products visit facilities and make recommendations but the Tarasevich has no right to 
recall product although they can suspend production . Only the Ministry of Health and the State 
Committee can stop or close production. Presently, approximately 10% of production batches 
are submitted to the Tarasevich for testing. No pre-release testing exists and no infrastructure to 
support a 100% pre-release testing program is currently available. 
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IV. Vaccine Manufacturing Facility 

Executive Summary 

Sections IV, V, and VI of this document summarize the findings of the facilities and engineering 
portion of the Newly Independent States (NIS) Vaccine Production Feasibility Study. This work 
was performed in support of Lederle-Praxis Biological's evaluation of the cost and feasibility of 
developing a Bulk Batching, Rlling and Packaging facility for Diphtheria, Tetanus, and Pertussis 
@TP) and Oral Polio Virus (OPV) vaccines in the NIS. 

The purpose of the facilities and engineering portion of this study was as follows: 

To provide a written report on the findings of this study which includes engineering details, 
an environmental impact assessment, and cost estimate with associated cash flow estimate 
To provide a facilities and engineering risk assessment that identifies the potential 
challenges of investing in this venture 

The study was conducted between January 1993 and August 1993. Visits to Moscow area of 
Russia were made from May 22 - 30, 1993. Primary consultants included the following: Flad & 
Associates, Inc., Affiliated Engineers Inc., Environmental Resources Management (ERM), John 
Brown Engineers & Consultants Limited (JBEC), and Saphec. 

The findings and recommendations of the facilities and engineering study include both a broader 
set of conclusions that relate to the overall Moscow Region, or Russia in general, as well as to a 
more site-specific set of conclusions. The findings are summarized below: 

A GMP facility in Russia is likely to cost approximately the same as it would to build in the 
US, despite lower local labor and material costs of the items assumed in this study. The 

main causes for the offsetting higher cost are 1) additional labor required to ensure the 
quality necessary to meet US GMP (Good Manufacturing Practice) and Russian design 
standards for vaccine production, and 2) additional costs of importing supervisory or 
specialty labor and specialty materials, as assumed in the estimate. 

The majority of the materials for general shell construction and base utilities can likely be 

- - --------- 
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sourced locally. Finish materiuls, speciulizcd equipment und clcunroom m~itcriuls will 
probably need to be imported. Lubor cun be locd and will require imported supervision to 
ensure the necessary quality to meet GMP. Specialty construction such as process piping 
arc welding will need to be imported. However, the decisions to buy materials and/or use 
labor either locally or imported should be made on a case-by-case basis. 

Due to startup timing, crnmunication issues, cultural differences, training requirements, 
and additional validation issues, facility construction will likely take longer by at least one 
year than anticipated domestically. 

Clear definition of the rights and liabilities of property and facility ownership is not likely 
in the near future and obscures both costs and business implications. Among the concerns 
are the following: 1) The Russian government decision to retain ownership of the property 
on which the site is located, and how this might affect current and future business 
decisions regarding the manner in which the facilities are used, 2) Other costs and 
responsibilities which might be incurred by this business venture in exchange for the right 
to construct this facility, 3) Liability for any potential environmental issues associated with 

past, current or future work on this site, 4) Inability to control f~ture construction of 
facilities which may have negative air quality, traffic, or other environmental impacts next 
to the facility, and 5) Ability to acquire vacant land for future expansion. 

According to ERM, numerous nuclear reactors and nuclear waste storage areas are reported 
throughout the Russian Federation and the Moscow region in particular. ERM advises that 
this can be an issue given the rather questionable safety record of the former Soviet nuclear 
program. 

1 - -- 
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& - A. Introduction 
- -- 

This feasibility study was performed to support Lederle-Praxis Biologicul's (LPB) evilluarion to 
determine the feasibility and cost of developing u Bulk Batching, Filling and Packaging facility in 
the Newly Independent States (NIS). 

1. Assumptions 

The assumptions used for this study included the following: 

The facility must meet US GMP and relevant NIS design and building standards. 
The facility should be designed to accommodate production of up to 30 rnillian doses per 
ye& for both OPV and DTP. 
The study was to focus on existing operations and processes and current technology. 
Entirely new processes will not be examined since they will require significantly more time 
and potentially have a major regulatory impact. 
The distribution of product after manufacture will not be addressed. It is recognized that 
the "cold chain" system is in need of major overhaul, but is beyond the scope of this study. 
However, potential wastage factors due to product losses during distribution will be 
factored into the production demand. 
Only one site was evaluated. 

The methodology for this feasibility study was to generate a set of program requirements for such 
a facility, to visit and assess the site selected by LPB, to develop a US-bnsed proposal, cost and 
scha?ule, to have a contractor with Russian construction experience consult on the design, cost 
and schedule, and finally, to modify the proposed approach to minimize cost while achieving the 
quality required for these products. The end product includes an assessment of the perceived risks 
associated with the facilities and engineering aspects of the overall project. 

Specific study deliverables include the following: 

Process flow diagrams 

Summaries of she required equipment, components, and specialized spaces including 

classified rooms, chillrooms, freezers, and incubators 
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Deuliled space list itemizing each area and staff member required, by department 
Summnry of the proposed stdfing nnd space required in tho facility 
Technical data sheets for key meas in Quality Control Test Labs and Vivurium spaces 
summarizing the specific requirements for specific rooms 
A utility systems Basis of Design 
A regional and site analysis, and a current and proposed site plan 
Diagrammatic building plans for the manufacturing, quality control, warehouse and central 
utility plant buildings, including product flow diagrams 
A design assessment for constructability in Russia based on Russian regulations and 
construction practices, furnished by John Brown (JBEC) who have Russian building 
experience and Saphec, a Russian design consultant 
A cost estimate based on US production processes and rates 
A cost estimate conversion using Russian labor and materials where appropriate and 
assuming Russian construction practices, furnished by JBEC and Saphec 
A cash flow estimate for construction and a utility operating cost estimate, provided for 
LPB financial analyses 
An environmental impact assessment 
A "Site Survey" to provide data regarding the Russian site chosen, furnished by JBEC and 

- Saphec 
A risk assessment that identifies the perceived risks of investing in this venture 

The specific methodologies are explained in further detail in the respective sections. 

B, Manufacturing Process Description and Flow Diagrams 

The Process Flow Diagrams and key on the following pages include the following: 
Process Flow Chart Key 
DTP Bulk Batch Production 
DTP Vial Fill 
DTP Packaging 
OPV Bulk Batch Row 
OPV Dispette Fill 
OPV Dispette Pack 
ShippingIReceiving Warehouse 

- -------- ---- 
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- The diagrams define uctivities, ruthcr thun rooms. Thc implicution is thut severul steps may require 
moving into and out of a pnrticwlnr room. Oenerally, the charts are directional, with the left side of 
the diagram showing the beginning of the activities and the right side of the diagram showing the 

1 ending of the activities. As explained in the Proccss How Chnrt Key, the boxes which have 
dashed lines around them are activities which are outside the areas being defined. Classified areas 
are shaded and labeled as required. 

An exception to the directional discussion in the paragraph above is the Shipping/Receiving 
Warehouse. Incoming material follows the same left to right pattern. However, it follows that the 
outgoing product must then flow from right to left, That sequence is shown on the lower half of 
the diagram. 

Any given activity on these diagrams can be related to the Detailed Space Requirements for the 
respective departments in Section IV.C.5. 

---------------- 
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- B. Mnrrufrsctlrrlng Process Descriptions 
- 

This section explains the process for manufacturing polio and DTP vaccines from bulk batching 
to filling and packaging. Each step rspresents a separate area in the production process and is 
identified in the flow diagrams. Manufacturing areas for DTP (bacterial) vaccine must be 
separated from polio (viral) vaccine production. Personnel involvcd with DTP manufacturing are 
not allowed to enter OPV production suites. Areas such media preparation, glasswnre washing, 
and warehouse can be shared. 

1. Diphtheria-Tetanus-Pertussis Vaccine (DTP) 

Diphtheria, tetanus, and pertussis concentrates manufactured by Lederle-Praxis Biologicals in 
Pearl River, New York are shipped in 20-40 liter bottles to Russia for bulk batching. Phosphate 
buffered saline, thimerosal solution, and aluminum phosphate are combined with the diphtheria, 
tetanus, and pertussis concentrates into a large tank for mixing and incubation over a two week 
period. The final bulk is proportioned into smaller drums and held at 2-8OC while awaiting 
internal and National Control Authority (Tarasevich or equivalent) testing releases. 

The bulk is tested for sterility, potency, toxicity, and various chemical assays. The leadtime for 
bulk batching and release is approximately four to six months. 

Incoming packaging components such as rubber stoppers, vials, imd aluminum caps are inspected 
for physical characteristics such as height, width, inside and outside diameter, and potential 
cosmetic defects. Before filling, rubber stopprs are washed and autoclaved, vials are washed and 
depyrogenatcd in an on-line tunnel, transfer parts are setup on tlhe filling line and each bulk drum 
is tumbled to resuspend the product. The bulk vaccine is filled into vials, stoppered and capped, 
and 100% inspected for cosmetic defects, low dose/volume, particulates and other quality 
defects. 

The filled vials are tested for identity, sterility, safety and volume of injection. The leadtime for 
- - filling and inspection is three to four weeks. 
- 



Boxes, labels, and package inserts sourced for outside suppliers are inspected and released by 
quality control for physical characteristics and correct toxt. The vials are labeled with lot number 
and expiration date, boxed and package literature is inserted. Individual boxes are bundled and 
placed into shipping cartons, The final product is stored in a chillroom at 2-8OC until ready for 
sale. 

A visual identity test is performed on the final package. The leadtime for labeling and packaging 
is one to two weeks. 

2. OPV Manufacturing 

Frozen released monopools of Type I, 11, and III are shipped from Lederle-Praxis Biologicals, in 
Pearl River, New York in 100 liter drums to Russia for bulk batching. The frozen monopools are 

- stored at -20°C until ready for use. The three monopool types, sorbitol and diluent are mixed in 
- 

- - a large batching tank. The final bulk batch is dispensed into smaller drums and stored in freezer 
while awaiting quality control testing. 

The bulk is tested for sterility and potency. The leadtime for bulk batching and release is one 
month. 

Oral polio vaccine is filled into single dose dispettes (pipettes) for use. The dispette made of low 
density polyethylene resin is custom-molded, printed, and sterilized by cobalt irradiation. 
Incoming pipettes are inspected for physical cha,dcteristics, quality of print, and cosmetic 
defects. During filling, the thawed bulk is kept cold in a chill box and the dispettes are filled, 
crimped for the batch number, sealed. In process inspection includes dose volume, quality of 
crimp, crimp code, and cosmetic defects. The dispettes are put into pails and frozen until testing 
is completed and product is released. 



- Both internal and National Control Authority release tcsting fire required on the filled dispcttss, 
- 
- - Testing includes identity, general safety and potency, 'Tho leadtime for filling and rcloasc is two 

to three months. 

Laminate, film, boxes, and literature are inspected and released for physical charactoristics and 
correct text, Prior to packaging, the dispettes are thawed and re-inspected. The packaging line 
consists of a thermoforrning station where polyester film is molded into a tray, a pick-and-place 
shtion where inspected dispettes are placed into the tray, an inserting station where the package 
insert is placed on top of the tray, a sealing station where a top laminate is sealed to the tray, and 
a cutting station where the tray is cut to size. A final inspection for low dose and quality of 
packaging is performed and trays are placed into boxes and cartoned. The product is stored in the 
freezer at -20°C until ready for sale. 

A hual identity test is performed on the final package. The leadtime for packaging is one to two 
weeks. 
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C. Staffing and Space Requiremcnl.s 
-- 
- This section identifies the areas and stnffing requirements for u facility to bulk batch, fill and 

package the oral polio vaccine (QPV) and the ~.l~~hthcri~tctunus/pertussis (DTP) vaccine. 

A variety of factors can influence the type of support nceded and thereby increase or reduce the size 
or staffing requirements. Some of these include the types of utilities or other amenities already 
available on a, site, etc. However, for the purpose of generating a baseline, the OPV and DTP 
bulk batch, fill and package facility was estimated from the standpoint of defining the most 
efficient, standalone facility possible. 

The process involved the generation of a preliminmy space and staff listing and process flow 
diagrams for the OPV and DTP areas, general administration, warehouse and space and staff 
listings for the vivarium and QC testing labs. A database was generated in order to summarize the 
staff and space requirements. The Program Standards identified as the Program Key were used. 

The summaries and detail were reviewed and modified in an effort to increase efficiency and reduce 
redundancy. Net square footages were calculated. The Space Requirements provide the detailed 
requirements by department. Efficiency factors which have been used in other LPB facilities were 
divided into the stated square footages in order to estimate the overall "gross" square footages/ 
meters required for this facility. Space summaries were generated by department and by type of 
building so that areas could be blocked out for building layouts and so that costs could be estimated 
by type of building area. Space and staff summpries by department are provided. A staff 
summary showing people by department and by type of office is also provided. 

- 
-\ 
- 2. Assumptions 

The following assumptions have been used in developing a facilities plan for the proposed bulk 
batch, fill, and pack operations. 

1. The facility square footages estimated herein are intended to irrclude all of the construction 
at a standalone site in MS. Modifications should be made to the data if existing support 
facilities are available. 

2. Departmental net to gross area conversions were assumed as follows: 

OPV Process 50% 
DTP Process 50% 
Quality Control Testing 55% 
Quality Control Animal Facilities 55% 
Warehouse/MIS/Security 70% 
Administrative Ofice 70% 
Other Support 50% 

3, An average of 40% is added within the NSF figures to office-type functions in order to 
accommodate intra-departmental circulation. 

4. No expansion or unused space is assumed to be provided at this time. The facility will be 
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- designed with flcxibility so that expunsion is possible, 
- - 5 .  We have assumed that this facility is a star~dulone operating unit which is ucljacent to 

another similar complex. The irr~plications arc that all support facilities which arc: ncedd to 
support this facility are includd in the enclosed estimate of spiicc, nnd thnt utilities tire 
readily available at the property line. 

6 .  The NIS is undergoing a complete revision of regulations in the biological/phmuceutical 
industry, in the environmental field, and most likely in the construction industry. In order 
to project a definitive set of regulations upon which this study is based, we have assumed 
US level cGMP standards of today, as well as US building and environmental regulations. 

Manufacturing 

1. Existing space and processes for current mnnufacturing were used. 

2. Showers are included in the locker rooms assuming that additional care must be imposed in 
this facility to ensure cleanliness. 

3. Freezers and Chillrooms are proposed to be separate rooms or in rooms which will make 
use of moveable partitions in order to ensure that no mixups will occur for released and 
unreleased product. 

4. The glassware area can be shared between OPV and DTP. OPV will have a 
decontamination area within the OPV Batching area for OPV Batch or Fill use. 

- 
- 5 .  Media prep areas can be shared between OPV and DTP. Two sets of rooms are proposed, 

- includiig h e  following: 

a) Media requiring sterile-filtering in a Class 100 environment 
Aluminum Chloride 
Thimerosal 
Polio Diluent 

b) Media requiring autoclaving 
Aluminum phosphate 
Phosphate buffer 
Sterile WFI 
Phosphate-buffered Saline 
Saline 
Bacteriological media (Thioglicolate, TSB, TSA) 
Miscellaneous 

Quality Control Laboratory 

1. The following testing labs are necessary based on the testing requirements for the 
OPVIDTP bulk batch, fill and pack operations: 

Microbiology Lab 
Chemistry/Biochemistry Lab 

- 
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- 
- 

Virology hb 
- 

-7 

BioPhmacologicuI/f3iophrumaccutical Lab 

Quality Control Vivarium 

1. Based on the assumption that thc high quality hcalthy animals, mandatory to ensure quality 
test results, are not commercially avuilable in Russia, Lcderle-Praxis recommended that an 
on-site NIS animal breeding facility be included within tho vivnrium at the production 
facility. 

In this wa , the animals could meet weight and health requirements for testing use and the 
site woul d have self-sufficiency for animal supply. 

2. The animal breeding colony suites must be able to provide a barrier isolation in order to 
prevent cross-contamination of breeding stock. 

3. The animal testing suite must be designed for controlled access, with personnel 
showerflocker room separate from the breeding colony suite. 

1. No automated high bay storage will be used and therefore the storage will occupy a larger 
floor area. 

2. Printed materials including carton, boxes, literature, etc. will be vendor supplied, so that a 
print shop within the facility is not required although a dehumidified, locked storage area is 

- required, as is a label inspection area. 
- 

3.  A general maintenance shop is included, as well as one in the utility plant area.The 
assumption is made that the facility will be located in an existing plant site which has more 
extensive, centralized maintenance shops, e.g., instrumentation, electrical, plumbing, sheet 
metal. 

4. It is assumed that LPB will need garage space for parking trucks. Existing staff at site will 
support ground maintenance. 

Administrative OfficesISupport 

1. Office standards are based on those used in the U.S. These are refend to as Program 
Key, or Program Standards. 

2. No provisions have been made for fitness facilities, daycare or clinic. 

3. Acronyms 

Acronyms used in this report are defined as follows: 

N S F Net Squm Feet. This is the floor area that is specifically identified for a particular use by 
a given department. It does not include inter-departmental circulation, building mechanical 

- 
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m-% 
rooms (cxccpt for the Ccntrul Utility Plunt rmd ussociutcd offices), corridors, cxtcrior wirll 

w 
spncc, etc. It is rneusurcd from the ccntcr linc of intcrior wdls and to the intcrior of 

- exterior walls. 

TNSF Total Nct Squure Feet. This is the sum of ull of the r~,:lcvunt: net square feet. 

TNSM Total Net Square Meters, 

GS F Gross Square Fcct. This is the total square footage, including all walls, corridors, 
mechanical mas, etc. It is generally calculuted by dhiding the NSF by un "efficiency" 
factor. These efficiency factors are shown on page 3.04.07. 

GS M Gross Square Meters. 

4, Program Summary 

The 193,000 net square feet of space which was calculated fo.r the 200 staff members during this 
programming step represented approximately 965 squnre feet per person, This figure will provide 
large areas for storage of incoming materials, work-~n-process and outgoing product. 

An estimated 344,400 gross square feet had been allocated to the incoming and outgoing 
warehousing and support. 

Overall, each of the bulk batch/fill/pack lines were estimated to require approvirnately 25,000 
square feet (2300 square meters) of space. The Media Prep and Glassware arca combined were 
another 23,000 square feet (2100 square meters). Administrative Office areas totaled 15,000 

- - square feet (1400 square meters). A Quality Control Test Lab and Vivarium facility as defined 
- would require 43,300 square feet (4000 square meters) of space. 
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Staff Rcyuircrncnts Summary 

Dlvlslon -tlvs Off lu ta  

Mrnrglng Mmator'r Offioa 

Mnnufrcludng Direator 

Ragulatory 

Accounting dr Pinam 

Il~lman Rarwrcar 

Tcchnlcrl Sanrlcar 

Purchasing 

Mukcling & Burinerr Davalqmant 

Mamtirlr Managenlent 

Mlnrgcmant Informrtlon Sarvicar 

Dlvl~lon Totals 

Dlvlsllon MPnulacturlna 

UTP Bulking 

DTP Fill 
DTP Packaging 

O W  Batching 

OPV Fill 

OPV Packaging 

Mulh Prep 

Glarrwam 

Dlvlslon Totals 

Dlvls lon QuaJltv C- 

QA 1 QC Adminirtdcm 

Terhg hborataier 

Vivarium 

Vivarium Support 

Dlvlslon Totals 

Dlvls lon SuDoort 
Office Communimtims 

Maintenance 

Securhy 

Shipping & Receiving Wanhwse 

h b  SCMCCI 

Dlvlsion Totals 

Dlvls ion W t v  Plant 

Centnl Utility murt 

Dlvlslon Totals 

Grand Totals 
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LEDERLE-PRAXIS BIOLOGICALS 
NIS FEASIBILITY STUDY ORGANIZATIONBL CHART 

- Secretary 
- Sales Manager 
- Product Manager 
- Trainer 
- Market Research Analyst 

- Analyst -secretary 

These positions will be selected by the US vaccine firm. Expatriots will starttrp the f&iiiiy and the 
ernp!oyees on GMP's for a period of one to two years or such time ihat the R u s s i a ~ ~  are qnalified to qxs~ate h 
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- - - Space Rcquircmcnts Summary 

Accounting & Pinancc 

Human Rcsourcas 

Technical Scrvicos 

Purchasing 

Markcring & Businoss Dcvoloprnont 

Matcrinls Managomcnt 

Managcmcnt Informntion Sorviccs 

Dlvlslon Tota ls  
D l v l s l o n  

DTP Bulking 

DTP Fill 

DTP Packaging 

OPV Batching 

OPV Fill 

OPV Packaging 

Media Prep 

Glassware 

Dlvlslon Tota ls  
D l v l s l o n  Z)unlltv Control 

QA / QC Administration 

Tea ling Laboratories 

Vivarium 

Vivarium Support 

Dlvislon Tota ls  
D l v l s l o n  Suaoort 

Office Communications 

Maintenance 

Security 

Shipping & Receiving Warehpuse 

i a b  Services 

Dlvlslon Tota ls  
D l v l s l o n  UlJ l tv  P n t  

Central Utility Plant 

Divlslon Tota ls  

Grand Totals 
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5. Space Requirements 

Dl v l e l  o n Administrative Offices 

Depar  tmen t Munaging Diraclor's Office 

Func t ion  
Establish overall direction for tho facility; servo M liaison to LPDIUS; public  relation^ rolo for LPl3 in ~lio NIS. 

Relatlonshiy cr l te r la  
Eesential: ndjaconcy to othcr Administrative offices. 

Special needs 

Fu tu re  conditions 
None. 

Personnel & Spuces K e y  #S ta f f  # S p n c e s  NSP 'I'NSF 'I'NSM C o m m e n t s  -- --- 
Dircc tor CO-1 1 1 200 200 18.6 
Sccrctary CO-3 1 1 120 120 11.1 
Copy / Files / Mail CFM 1 120 120 11.1 
Confcrencc Room CR-1 1 300 300 27.9 

S t a f f  2 
Direct Net Square Feet 

Intradepnrtmentol  Clrculatlon 

Total Departmental Net Area 

Ef f i c i ency  

Total Dcpartinentul Cross Aren 
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5. Space Requirements. 

Department M~ufacturing Dlrcctor 

Functlon 
Rceponelblo for ovorsooing mnnufucturing of DTP ~d polio vaccines. 

Relntlonel~lp crllsrla 
Nona. 

Speclal needs 

Nono. 

Future condltlon~ 
Nonc. 

Personnel & Spaces Key #Staff # S  -- paces NSP TNSF TNSM Comments --- 
Director CO-2 1 1 150 150 13.9 
Sccrotary WS-3 64 0 0.0 Share w/ Regulatory 

S t a l l  1 
Dlrect Net Square Feet 

IntrrdepartmentaE Clrculatlon 

Total Departmental Net Area 

Elflclency 

Total Departmental Gross Area 

Flad & Associates. Inc. 4.27 NIS Feasibility Study, 92210-00 



5. Space Requirements 

Dl v i s 1 o n  Adminislrntivo Officcs 

Depur tment  Rcgulntory 

F u n c t i o n  
Intcracta with rogulating bodies rcgnrding product regiswarion, batch rclcnscs, tcstil~g requirements, inspections, c t .  

Relutionshlp cri teria 
Dcsircablc; ncccss to Quality Control adminis~ativc afficc md to Materials Mmagemcnt. 

Speclal needs 

Access lo computer databwcs in Washington (syndicated nctwork syskm).' 

Future  conditions 
Nonc. 

Personnel & Spaces Key #Staf f  # -- S p a c e s  NSI: TNSP TNSM C -- o m m e n t s  

Product / Process Regulatory CO-2 1 1 150 150 13.9 
Analyst WS-1 1 1 100 100 9.3 
Secrctnry WS-3 1 1 64 64 5.9 
Copy / Files 1 Mail CFM 1 120 120 11.2 
Confcrcncc Room CR-2 1 250 250 23.2 Shnrc w l  Eng'g & Valid'n 

- 

S t a l l  
Direct Net Square Feet 

Total Departmental Net Area 

E l f i c l e n c y  

Total Departmental Gross Area 
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5. Space Requirements 

Dl v I el  o n Adminiswativa Officce 

Depar tmen t  Accounting & Pinuncc 

Punc t lon  
Maintain books of facility, ycnwnd financial rcporting, allocation of costs, taxcs, payroll, ctc. 

Relutlonshlp crl terlu 
Dcsircablc: ccnlral location to adminisweaivc officcs, cspccially Purchasing, 

Speclal needs 

Confcrcncc room ncccss for intcrnal/cxtcrnal audits. 
Conlrollcd accclis to Accounting Dcpnrtmcnt. 

Future  condltlons 
None. 

Personnel Br Spaces Key #Stuff  #Spuces  NSF TN -- SP TNSM C --- o m m e n t s  

Accounting / Financial Analyst CO-3 1 1 120 120 11.1 
Sccrctary WS-3 1 1 64 64 5.9 
Copy / Filcs / Mail CFM 1 120 120 11.1 
Confcrcncc Room CR-2 1 250 250 23.2 Sharc w/Purch & MUs Mgt. 

S t a f f  2 
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculation 

Total Departmental Net Area 

Ef l l c l ency  

Total Departmental Gross Area 
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5, Space Requirements 

Dl v l s l  o n Admininwntivc Officcn 

Depur tment  HumanRcsourcce 

Func t lon  
Hiring of all porsonncl, rcsponsiblc for cstablishing mtl coordinution bcncfits, wnining, ctc. 

Helutlonshlp crl torla 
Dcsircablc: Ccnwnl to all staff. Highost priority is Visitor / Vcndor lobby. Acccss to vnrious-sized confercncc rooms. 

Speclal needs 

Lnrgo training room. 

Future condltlons 
Nonc. 

Personnel paces e Y t a  o m m c n t s  - -- 
Human Resources Specialist CO-3 1 1 120 120 11.1 
Sccrctnry WS-3 6 4 0 0.0 sham w/ Accounting 
Copy / Filcs / Mail CFM 1 120 120 11.1 
Confcrcncc Room CR-1 1 300 300 27.9 

S t a f f  1 
Direct Net Square Feet 

- Intradepartmentul  Clrculatlon 

- Total Departmental Net Area 

Ef f l c l ency  

Total Departmental Gross Area 

Flad & Associates, Inc. 4.30 NIS Feasibility Study, 92210-00 



- 

5. Space Rcquircments 

Depur  tmen t Tcchnical Scwicce 

Func t ion  

To provido technical support for operations arcas such as maintcnancc, cnyinccring, cnvironmcntal, and validation, 

Relatlonshlp crl terln 

Contra1 to Opcrations dapnrtmcnts, 

Speclal needs 

Thc facilities support functions includcd hcrcin aro pcrmnncnt positions thnt will rcmain offcctivc after facility slart-up. At 
tho timc of facility etnrt-up, tho nccd for cnginccrs, mnifitcnuncc, validation, clc., will bc much grcatcr 1 1 1 ~  that spccificd. It 
is assumcd that thcsc tcmwrnrv ocrsomcl nccds will be con~actcd out. 

Fu tu re  condltlons 

Nonc. 

Personnel L ~ p n c e s  K e y  #Stuff  # -- S p a c e s  NSF TNSF TNSM C - -I - ommel l t s  

M ~ a g c r ,  Tcchnical S C W ~ C C ~  CO-3 1 1 120 120 11.1 
Engineering Supervisor CO-3 1 1 120 120 11.1 
Enginccr - Botching Operations WS-1 1 1 100 100 9.3 
Package Devcl.Professional WS-1 1 1 100 100 9.3 
Facilities Enginccr WS-1 1 1 100 100 9.3 

- 
- Residcnt Engineer WS-1 1 1 100 100 9.3 OPV fill & DTP pkg'g & fill 
- Validation Supervisor WS-1 1 1 100 100 9.3 

Validation Specialist WS-3 3 3 64 192 17.8 
Secretary WS-3 2 2 64 128 11.9 
Copy / Files / Mail CFM 1 120 120 11.1 
Lunchroom / Training Ccntcr 1 200 200 18.6 
Vending /Coffee (Tea?) Counter 1 300 300 27.9 
Audio / Visual Storage 1 300 300 27.9 
First Aid Room 1 100 100 9.3 

S t a f f  12 
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

Ef f l c l ency  

Total  Departmental Gross Area 
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5, Space Require~nents 

D 1 v 1 s 1 o n  Adminiavativc Officcs 

Depur tment  Purchasing 

F u n c t l o n  
Rcspnsiblc for all component and cquipmcnt purchwce, cs~nblishing vcndor ogrccmcnts. 

Relutlonshlp crl turla 
Easontial: adjaccncy to Accounting Dcpnrtmcnt. 
Dcaircablc: ccntral to all gcncral md adminislrativc pcrsonncl. 

Speclal needs 

Intorvicw room for vcndore, (shard with Accounting) 

Future  condltlons 
Nonc. 

Personnel & Spaces Key #S s s -- t a f f  # S p a c e s  NS1* T N ' F  1'N M C o m m e n t s  

Purchasing Mnnagcr CO-3 1 1 120 120 11.1 
Buycr WS-1 1 1 100 100 9.3 
Secretary WS-3 64 0 0.0 Shxc w/ Mnt'ls Mgt. 
Copy / Filcs / Mail CFM 120 0 0.0 
Receptionist WS-1 1 1 100 100 9.3 

- Lobby & Reccption 1 500 500 46.4 - 
- Sta f f  3 

Dlrect Net Square Feet 820 76.1 

Introdepartmental  Circulation 

Total Departmental Net Area 

Ef f l c l ency  70% 

Total Depnrtmentnl Cross Area 1,354 125.8 

17ad & Associates. Inc. 4.32 NIS Feasibility Study, 92210-00 



Depar tmen t  Markctin8 & Busincns Dovclopmont 

Func t lon  
To povidc markcling ecrviccs such M ealos md product nrnnngornont, cducation, mnrkct rcscurch and busincsc dovolopmcnt. 

Relnt lonr l~lp  cr l te r la  
Essential: adjacant to axccutivc and ndminisuativo officos, 
Dcsiroablc: proximato to lobby and confcrcncc nrons. 

Speclal needs 

Acccss to eyndicntcd networking systcm (U.S.) 

Future condltlons 
Nono, 

personnel & Spaces Key #S tu f f  
-7 

Director of Marketing CO-2 1 
Sales M ~ a g c r  CO-3 1 
Product Manngm CO-3 1 
Traincr CO-3 1 
Secretary WS-3 1 
Markct Rcscarch Analyst WS-I 1 
Confcrcncc Room CR-4 
Copy / Filcs / Mail CFM 

# S p a c e s  NSP TNSF TNSM C --- o m m e n t s  

1 150 150 13.9 Salcs & Product Mgt. 
1 120 120 11.1 
1 120 120 11.1 
1 120 120 11.1 
1 64  64 5.9 
1 100 100 9.3 
1 500 500 46.4 
1 120 120 11.1 

S t a l l  6 
Direct Net Square Feet 

In t radepar tmenta l  Circulation 

Total Departmental Net Area 

E l f l c l ency  

Total Departmerdal Gross Area 
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5. Space Rsquiscmen t s  

Dl v l e l o n Administrative Officoa 

Departmon t Matefiale Mmagomnnl 

Func t ion  
Ovorroo uctividtrs of production planning, aol~cduling nnd distribution; rntmnyo invantorio~ of ull intarrncdiutce and find 
product; liaiaon with 11s for raccipt of all intcrmcdiatae and coordinate all product distribution activitice. 

Relatlonelilp cr l te r la  
Easantial: adjaccncy u, Regulatory and QC Adminiatration. 

Speclal needr 

Future  condllllons 
Nono. 

Personnel & W c e s  - Key #Stuff  #S -- p u c e ~  NSB TNsWTNTM c --- o m m e n t s  

M ~ a g c r ,  Rcsoi~rco Plmning CO-3 1 1 120 120 11.1  
Distribution Plr~nncr WS-1 1 1 100 100 9.3 
Production Plmncr WS-1 1 1 100 100 9.3 
Sccretnry WS-3 64 0 0.0 Sham w/ Purchnsing 

S t a f f  3 
A- Direct Net Square Feet 

-- Intradepartmental  Clrculatlon 

Total Departmental Net Area 

Ef f l c l ency  

Total Departmental Gross Area 
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Depor t  men t Mnnngomcnt Information Surviccs 

F u n c t i o n  
To povido all information rorviccs m facility including ntctwork llnd pc support, small applicrtlon dcvcloprnci~t and widc 
aroa ncmorking, 

Relotlonshlp crl torla 

Nono, 

Speclul needs 
Each dcsk is assumed to hnva a parsonal computo on it, (assumu 75 dcsks) 
Mnrkoting nccds accoss to syndicntcd marketing systcm. 
Facility should have local communication closcts for f i h r  optic links, 

Future condltlons 
Vidco confurcncing to bc added to onc of tho lwgc confcrcncc rooms. 

Rlsk Assessment 
Consideration is bcing givcn to Russian lmguagc and systcms availability md polcntial links to U,S, oporations. Thcro arc 
also conccrne about tho ability to import U.S. equipmont into Russia. Configuration will bc dcvclopcd for tho U.S. Leclcrlo 
Intarnational Info Svcs. will oxaminc Russian technology. 

Personnel & Spaces Key #S ta f f  # S p a c e s  NSF TNSF TNSM C o m m e n t s  ------ 
Managcr CO-3 1 1 120 120 11.1 
Computer Support Spcialist WS-I 1 1 100 100 9.3 Poss. tcnlp or futurc supt 
Computer Room 1 Tolcp. Swtchg 1 400 400 37.2 
Staging 1 200 200 18.6 
Library 1 120 120 11.1 

S t a f f  2 
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

Ef f l c l ency  

Total Departmental Gross Area 
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5. Space  requirement^ 

Depar tmen t DTP nulk Matcl~ln~ 

Func t lon  
To combine dipdloriu, lctnnue and yartueeis concontrab will1 u medium and with rulino to prtwluco rr find h l k ,  

Relatlonnhlp cr l te r la  
Must bo roparutd from OPV butching und fill wens. 

Speclal needs 

S a p ~ a l o  HVAC aysum. 

Future  condltlons 
None. 

__I 

Versonnol dlr Spt~ccn - 7 -- S 9 ' Commont r  Key #Stuff  #Spacon N- 'I '  'I'NSM 

Dcpurtment H o d  C0.3 1 1 120 120 11.1 
Supervisor WS-1 2 2 100 200 18.6 
Opcrator WS-2 4 4 36 144 13.4 
Chill Room #1 1 400 400 37.2 ConcntsIComb Cornpnls 
Air Lock (pcoplo) A L 1  1 168 168 15.6 
Air Lock (equipment) AL2  1 72 72 6.7 
Process Room 1 1,000 1,000 92.9 CI. 100 insido CI. 10,000 
Chill Room %2 1 750 750 69.7 
Walk-in Incubator 1 150 150 13.9 
Staging / Storage 1 500 500 46.4 36 bottles, 5 cuts 
Component Mixing Room 1 100 100 9.3 Mix PcrVShakinglDownld 
DTP Conference Room CR-I 1 300 300 27.9 share Bulk, Fill, Puck 
DTP Lockers/Showers 2 600 1,200 11 1.5 sharo Bulk, Fill, Puck 
DTP Breakroom 1 500 500 46.4 share Bulk, Fill, Pack 

S t a l l  7 
Direct Net Square Feet 

In?radepartmentai  Circulation 

l'otal Departmental Net Area 

Ef f l c l ency  

Total Departmental Gross Area 
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Department 1Z1'P Pill 

Punctlon 
To tYko DTP bulk and fill into starilizcd vials, 

Rrlutlonrhlp crlterlo 
Eseential: adjaccnt to UTP packaging. 
Dc~ircablo: proximate to DTP bulk nnd inapac~ion, 

Spaclrl needn 

Cannot ehnro lockcrs or ollicr facilitice with OPV ataff, 

Futuro condltlons 
Considcr an autnmntcd inspcctton stntion. 

Pernonnel & Spaces Koy #Stuff  #Spucea NSF 'I'NSE' 'I%SM Commontn  

Dr>.;~,rncnt Hand 
Supcrvlr ,)r 
Laborcrs (fill) 
Labowre (Component Prcp) 
Inspectors 
Air Lock (:wplo) 
Air Lock (cquipmcnt) 
Chill Room #3 
Stopper Proc. & Parts Prcp 
Vial Rep / Staging 
Capping Room 
Fill Line 
Inspoction 

CO.3 
ws- 1 1 1 

9 
1 
2 

AL1 2 
AL2 2 

1 
1 
1 
1 
1 
1 

0.0 shnrc w/ OPV fill 
9.3 

31.2 l@Via lRcp , l@Fi l l  
13.4 
37.2 4Drums 
27.9 Laminar Flow Hood 

1 1 1.5 Wash, Dcpyrogcnatc 
27.9 
92.9 Insm11, Accum, Fill, Stop 
23.2 

- - - - - - - 

S! r l f  
Direct Net Square Feet 

Introdepartmentnl Clrculatlon 

Total Departmental Net Area 

Total Departmental Cross Area 
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5. Space Reyuircmcnt~, 

Dl v 1 a 1 o n Monufncturing 

Deprrtment MTl'f'uckuging 

Functlon 
To taka fillod DTP vials, print oxpiration dam and batch numbor on lulml, put lubol on vinlr, fold ~d inscrt litoruturc, put 
vials into 'wxce with insorts, mtl put bur on into cartons, 

Relatlonahip crlterlu 
Eesontiul: adjacent to DTP fill Iino, 
Doeircablc: easy acccse to warohousc and supply storbgo. 

Cornpros~d air for automatcd pncko~ing rcquircrncnts. 

Future condltlona 
Nono. 

Personnel & Spuces Key #Statt  #S  -- paces NSF TNSF TNSM C - - .- omments 
Supervisor WS-1 1 1 100 100 9.3 
Operators 5 
Supplicr 1 
Mcchnnic 1 
Pockaging 1 1,800 1,800 167.2 Accum/Label/Lood/Bundl 
Staging 1 300 300 27.9 Componcnts/Vinls 

Staff 8 
Dlrect Net Square Feet 

Intradepartmfintal Clrculatlon 

Total Departnnental Net Area 

Efflclency 

Total Departmental Gross Area 

- - - - -- 
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5. Space Requirements 

Depar tmen t  OPV Uulk Batching 

Func t lon  
To manufacture dilwnt. To brcak down virus monopoola into aliquots. To combinc virus aliquots and dilucnt lo producc rid 
bulk, 

Relatlonshlp cr l te r la  
Essential: isolation from DTP so it is not possiblc for staff to movo bctwccn OPV and DTP. 

Speclal needs 

OPV facility must be dcdicatd. Mcdin prcp md glasswaro support urcas may bc shard, 

Future  condltlone 
May considor load cclls. 

Personnel & Spaces Key  # S t a f t  # S  -- paces  NSF '~%SF TNSM C --- ommenta  
Dcpartmcnt Hcad CO-3 1 1 120 120 11.1 
Supervisor /Team Lcadcr WS-I 2 2 100 200 18.6 
Technicians (weekly) WS-2 1. 1 36 36 3.3 
Laborcrs (hourly) 2 
OPV Conference Room CR-1 1 300 300 27.9 sharc Batch, Fill, Pack 
OPV Lockers / Showers 2 600 1,200 11 1.5 share Batch, Fill, Pack 
Chill Room #7 1 200 200 18.6 Complctc dilucnt 
Freezer #l 1 750 750 69.7 Monopools / Bulk store 
Batching Room 1 875 875 J1.3 C1, 100 inside CI. 10,000 
Air Lock (equipment) 1 72 72 6.7 
Air Lock (people) 1 168 168 15.6 
Storage / Staging 1 945 945 87.8 
Water Bath 1 100 100 9.3 
Autoclave 1 100 190 9.3 24"X36"X6OW 
Decontamination (dirty) 1 224 224 20.8 
Aseptic Prep (clean) 1 420 420 39.0 
OPV Breakroom 1 500 500 46.4 Share Batch, Fill, Pack 

S t a l l  6 
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculation 

Total Departmental Net Area 

E f l l c l e n c y  

Total Departmental Gross Area 

Flad & Associates. Inc. NIS Feasibility Study, 92210-00 
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D 1 v 1 a1 o n Manufacturing 

Depar tmen t  OPV Pill 

Func t ion  
To taka O W  bulk, fill inlo diepaltoe, inepcct and frccra, 

Relatlonshlp c r l t e r l s  

Baeantial: immcdiatoly adjacont to packaging. 
Doeircablo: proximato to OPV bulking. 

Ypeclal needs 

Will includo two fill macldncs. HVAC must bc acpnratc from DTP nrcos. 

Future  conditions 

May considcr form, fill, ecal technology. 
Coneidcr OPV vial filling. 

Personnel & Spaces Key #Staf f  # S p a c e s  NSF TN --- SP 'I'NSM Comnaents -- 
Dcpartmsnt Hcod 
Suporvisor 
Opcrators 
Supply Staging 
Froem #2 
Air Lock @quipmcnt) 
Air I ock (peoplc) 
Drum Roller Room 
Inspection 
Dose Check 
Fill Room 

CO-3 1 1 120 120 1 1.1 Sharc w/ puckaging 
WS-1 1 1 100 100 9.3 

11 
1 500 500 46.4 
1 400 400 37.2 Rcl. Bulk/Unrcl. Dispcttcs 

AL2 1 72 72 6.7 
ALl 1 168 168 15.6 

1 100 100 9.3 
1 350 350 32.5 Leak Tesl/Visual/Pails 
1 100 100 9.3 Class 10,000 
1 400 400 37.2 Class 100 insidc 1,000 

S t a l l  13 
Direct Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

E l l l c i e n c y  

Total Departmental Gross Area 

Flad & Aszaciates, Inc. 4.40 NIS Feasibility Study. 92210-00 



5. Space Requirements 

D 1 v 1 s l  o n Manufacturing 

Depar tment  OPV Packaging 

Func t ion  
To tako f i l ld  dispetlcs, pus into ways with circulars, put  way^ into boxos, rind boxcs into curtons. 

Relatlonahlp crl terla 
Essondal: immdiately adjacont to thc OPV fill lino. 
Dcsiroablo: closc access to tho warchouao. 

Speclal nsads 

Must bo scgrcgatd from DTP. 

Future condltlons 
Packing proccss chmgcs if filling proccss changes. (c.g., vials) 

Personnel & Spaces Key #Staf f  # S p a c e s  NSF TNSP TNSM C -- - o m m e n t s  

Supervisor WS-1 1 1 100 100 9.3 
Laborers 14 
Air Lock (people) A L l  1 168 168 15.6 
Air Lock (cquipmcnt) AL2 1 7 2  7 2  6.7 
Packaging Room 1 1,500 1,500 139.3 Chcck. Thaw, Pack, Etc. 
Thaw Room 1 250 250 23.2 
Supply Staging 1 300 300 27.9 Incoming materials 
Freezer W4 1 200 200 1 8.6 Rcl Disp / Unrcl cartons 
Spare Parts 1 100 100 9.3 

S t a l l  15  
Direct Net Square Feet 2,690 249.9 

Intradepartmental  Clrculatlon 

Total Departmental Net Area 

Ef l l c l ency  50% 

Total Departmental Gross Area 5,460 507.2 

Flad & Associates, Inc. 4.41 NIS Feasibility Study, 92210-00 



5. Space Rcqulrcrnents 

Dl v l r l  o n  Manufacturing 

Depar tmen t  Mcdia Prep 

Func t ion  
To prnduco mcdia in two scts of rooms: (1) mcdia requiring slcrilo filtering in o Class 100 cnvironmcnt; (2) mcdia rcquiriny 
autoclaving. 

Relatlonshlp cr l te r la  
Essential: adjacent to glasswaro and glnssware storagc, easy acccss to OPV bndl and DTP bulking aroas. 
Dcsircablc: assume that tho confercncc, brcak ond rcslrooms will also bc shnrcd by thc wurchousc p ~ r s o ~ c l .  

Special needs 

Autoclave nods  clean and dirty sidcs. Requires low humidity control. 

Future  conditions 
None. 

Personnel & Spaces Key  #S ta f f  #Spuceg NSF TN -- Slt  'rNSM C --- o m m e n t s  

Media Supervisor 
Tcchnical Assistant 
Air Lock (peoplc) 
Air Lock (equipment) 
QC Mcdia Arcn 
Media Prep 
Ascptic Filtration 
Unrcl/Rel Raw Mat'l Storagc 
Outgoing Unrcl. Media Storage 
Autoclave Support Room 
Distillation/WFI 
Weigh Room 
Conference Room 
Breakroom 
Lockem l Showers 

Ktl-40L,Sepnmtc Exhaust 
Kettlcs, classified area 
Class 100, 8'X12' 
Temp. & Humid. control 
Filter-sterilized 48 bottles 
Autoclaves - 1 lge, 1 sml 
Storage Tank - 1200 L. 
Next to Aseptic Filtration 
share by all Support Funcl 
share by all Support Funct 
sharc by all Support Funct 

- 
S t a l l  7 
Direct Net Square Feet 5,496 510.6 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

E l f l c l ency  50% 

Total Departmental Gross Area 11,192 1,039.7 

Flad Br Associates, Inc. 

, . 
NIS Feasibility Study. 92210-00 
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5. Space Requirements 

Dl v l a lo n Mnnufacturing 

Departmant alasaware 

Functlon 
To clcan, wrap and sterilize glnsswm, drums nnd othcr cquipmcnt uacd in OPV or DTI' nrcns. 

Rclatlonshlp criteria 
Essontial: adjacont to OPV batch, DTP bulk, and to fill nrcns. 
Dasiraablo: convcniont to central rccciving and lo warollousc (storngc) arons. 

Speclal needs 

Rcquirca a aopnratc clom and u dirty aidc. 

Future condltlons 
Nonc. 

tarsonnel & Spaces Key #Str~f f  #Spaces  NSP 'I'NSlt TNSM C -- - -  omments 

Supcrv isor WS-1 1 1 100 100 9.3 
Laborcrs (hourly) 6 
Aseptic Prcp (clcan) 1 2,200 2,200 204.4 
Dccontarnination (dirty) 1 650 650 60.4 
Staging 1 150 150 13.9 
Machine Room 1 500 500 46.4 WH 
Autoclave 1 300 300 27.9 
Drying Room 1 300 500 46.4 Drums & glassware 

Glassware Storage 1 1,200 1,200 111.5 
Filter Integrity Test Lab 1 350 350 32.5 Fumchood 

S t a l l  7 
Dlrect Net Square Feet 5,950 552.7 

Intradepartmental Clrculatlon 

Total Departmental Net Area 

Total Departmental Gross Area 11,980 1.112.9 

Flad & Associates. Inc. 4.43 NIS Feasibility Study, 92210-00 



5. Space Requirements 

Dl v 1 n 1 o n Qunlity Control 

Depar tment  QA / QC Administration 

Func t lon  
To pcrform quality audita, rcvicw batch rccords, an6 rclcnsc product, 

Relatlonshlp cr l te r la  
Esecntial: adjacent to QC labs and vivarium. Stnff will uso ccntrnl cnfctmin and Adlninistrntive Officc rcstroorne. 

Speclul needs 

Nonc. 

Future  condltlons 
Nonc. - 
Personnel & Spuces Key # S t a f t  #b 29 S l  ' S -- ' p u c e s  N TN 'M Comment8  

Director CO-2 1 1 150 150 13.9 
QAS Supervisor CO-3 
Vctcrin~rim CO-3 
QA Specialist WS- 1 
QAS Docurn,/Stnbility WS-1 
Mfg Support Professional WS-1 
Compliance & Pkg Component WS-1 
Clerks WS-2 
Document Storage 
Copy / Files / Moil CFM 
Conference Room CR-2 

S t a l l  
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

E l t l c l e n c y  70% 

Total Departmental Gross Area 3,375 313.6 

Flad & Associates, Inc. 4.4,4 NIS Feasibility Study, 92210-00 



5. Space Requirements 

Dl v l r l o n Quality Control 

Depr r tmen  t Tcsting Laboratories - 
Function - 

Sea individual laboratory technical data shccui for dchil. 

Relatlonshlp crl terla 
Essential: rctcntion stability must bo adjaccnt to Q A  officcs and t s t  labs. 

- 

Speclal needs -- 

None. 

Future  condltlons 
None. 

P e r ~ o n n e ~  & Spaces K # S t a r l  ey #SpacesNSFTN'P1'NSM s C ommonts  

Biology Supcrvisor 
Viral Supervisor 
Chcmical/Biochcm Supervisor 
Microbiology Lab Suporvisor 
TechnicianslScicntists 
Biological Lab 
Chemical / Biochem Lab 
Virology Lab 
Microbiology Lab 
Retention I Stability Storage 
Lab Storage 
Conferoncc Room 1 Training 
Glass Storage 
Decontamination 
Showers/Lockers 
Breakroom 
General Storage 
Solvents Storagc 

CO-3 
CO-3 
CO-3 
CO-3 
WS-2 
LM-1 
LM-1 
LM-1 
LM-1 
LM- 1 

CR-2 

In lab 
Share w/Microbiology 
In lab 

- 

In lab - -- 
In lab 
Biosafcty cab'ts, Chill Rm 
2 modls. chcm / 1 analysis 
Biosafcty cab'ts 
Biosafcty cnb'ts 
Incubator, Chill Room 

Adjacent to corridor 

S t a l l  2 2 
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

E l f l c l e n c y  

Total Departmental Cross Area 

Fled & Associates, Inc. 4.45 NIS Feasibility Study. 92210-00 



5. Spuce Requircmcnts 

Dl v I e l o n Quality Connol 

Dopurtmont Vivarium 

It 'unctlon 
To produco n o n ~ n ~ o s s ~  mica and guinon pigs ha t  moo1 wcight and ago requirc~nunls nccossury for product to~ting, 

h ~ l o t l o n s h l p  crl terla 
Should bc scparatd from QC Tosting Labs. 

Speclal neode 

Rcquiros isolntion batweon brccding roc:?:. 

Future  condltlons 
Nono. 

Personnel & Spuccs Key #Sta f f  #Spuces  ~.-m TNSM C -- - omtnents  

Suporvisor 
Brceding Tcchnicinns 
Testing Tcchnicinns 
Utility Workers 
Lockcrs 1 Rcstrooms 
Broakroom 
Housckccping - 

- Procedure Laboratory 
- Mouse - S,afcty / Toxicity Test 

GP - Safety / Potency Tost 
Mouso - Potency Test 
OP - Breeding 
Colony Holding Rooms 
Records Storage 
Mow? Rec'g / Holding 
GP Rec'g 1 Holding 

CO-3 
WS-2 
WS-2 
ws-2 

AN-2 
AN-1 
AN- 1 
AN- 1 
Awl 
AN- 1 
CFM 
AN- 1 
AN- 1. 
AN-1 

7 days/wcck 
7 duys/wcck 

Testing / Brceding 

Pertussis & Tctnnus 
Bmior Suitc (Isolators) 
Barrier Suitc (Conv'bl Cgs) 

Barricr Sl;itc 
Barrier Suitc 
Barrier Suitc (Isolators) Mouse-Breeding 

-.yI - - 
S t a f f  1 1  

Dlrect Net Square Feet 6,060 563.0 

1ntradepartment;al Clrculatlon 

Total L)epartmentaI Net Area 

Total Departmental Cross Area 11,193 1.039.7 

- 
Flad & Associate,g, Inc. 4.46 NIS Feasibility Study, 92210-00 



- -- 
5. Space Rcyuiren~ents 

Dlv ln lon  Quollty Control 

Depar tment  Vivarium Support 

Func t lon  
To support tho activities of tho vivarium in a sar~itary and offlcient manner. 

Should ho udjnccnt to tho vivarium and have a roar or "back door" typu of shipping ncccss. 

Futuro condltlons 
Nonc. 

Personnel & Spuces Key #Stuff  #Sprrcrrs NSF 'I'NSF TNSM C -- ---- ommcntc  

Fccd and Rcdding Storago 1 960 960 89.2 
Cagc Rcpoir and Storayc 1 360 360 33.4 
Soilcd Staging 1 510 510 47.4 
Housckccping Equipmt Sloragc 1 340 340 31.6 
Cagc Clconing 1 1,020 1,020 94.8 
Clcan Cago Storagc 1 612 612 56.9 
Mechanical Equipment 1 884 884 82.1 
Supplice Rccoiving A m  1 600 600 55.7 
Dumpeter 1 500 500 46.4 
Cold Storage 1 200 200 18.6 
Garment Exchongc 1 200 200 18.6 
Lockcrs / Showers / Resvooms 2 150 300 27.9 Utility Workcrs 

S t a f f  
Dlrect Net Square Feet 6,486 602.6 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

Total Departmental Cross Area 11,793 1,095.5 

Flad & Associates. Inc. 4.47 M S  Feasibility Study. 92210-00 



5. Spuce RequircrnenC~ 

I ) lv l r lon  Support 

Department Officc Communluutloan 

Punc t lon  
Rarpomibh for routing of d l  mall (bod1 lntoroffluo and oualdo plant); roaponniblo for dl talaphuno nynlornn, 

Relutlonahlp crl terlu 
Daeiranblo: cantral loce~lon, 

Spoclnl needa 

Nono, 

Future  conditions 

Vidco confcrcncing, 

Personnel & Sprrces .!w #'if , tu # S  p a c e s  NS'PFIYYI' 4 . I  TNSM Comment8 

Commrrnications Coordinator CO-3 1 1 120 120 1 1 . 1  
-- - 

S t u f f  1 
Dlrect Net Square Feet 

I~rtrudepurtmentul  Clrculutlon 

Total Depurtmental Net Area 

Ef f l c l ency  

Total Departmental Gross Area 

.,,.". . ....- ,- A .- .. . . . . - ., , . . 
Flad & Associates, Inc. 4.48 NIS Feasibility Study, 92210.. . 



5. Ypuco Rcqnircmcnlar 

D l v l r l o n  Support 

Depar tmen t Malntonenco 

Func t ion  
To provide plantOwldo utllitIos,lo, olocuici~y, cl~lllod wntar, compro~rod air, om, A malntonnnca suporvlror nr~d kur  
tnchniclann (Inrtrumonartion, cloctrlclan, n~not~lnlstlwoldor, machlnlat/plumbor, carponlor/prrintat) rosponsiblo for ongoing 
oquipmont and utllity malnronancu and for Inalallallon and romoval of oquipmonl. 

Relatlonuhip cr i te r ia  
Conval to oporatlonr ncdvltlos, 

Spacial needm 

& S p o c e ~  Key # S t u f f  #S trmrnuntu -- P"C"R - C 
Facilitlos Malntonanco WS-1 1 1 100 100 9.3 
Maintonanco Tcchnicinn WS.2 4 4 36  144 13,4 
aaragc / Equiprncnt Sioragc 1 1,300 1,300 120.8 
Table and Chair Storago 1 200 200 18.6 
shop  1 1,ooa 1,000 92.9 

S t a f f  5 
Direct Net Square Feet 2,744 255.0 

In t radepar tmenta l  Clrculatlon 

Total Departmentlrl Net Area 

Ef f i c i ency  50% 

Total Departmental Gross Area 5,683 527.9 

Flad & Associates, Inc. 4.49 NIS Feasibility Study, 92210-00 



5, Spuce Roquiroments 

D l v l a l o n  Support 

Depa r tmen t  Soourity 

Func t lon  
To gunrd dollvory and rhipplng nccara twonty-four llours par duy, 

Relatlonuhlp cr l te r la  
Locato at dollvary accoar. 

Spsclul needs 

Assumo a lhroa shift opration, sovon days par waok, 

Future condltlonr 
Nood to bo reviowod whan f'acili~y dasign in comploto. Passiblo rollunco on nopt~irticutcd ularm sys~cn~  when plant is nhut 
down iu contomplatcd. 

F o n n e l  81 Spaces Key #Stuff  # S p a c e s  N S ~ M  Comment s  

Security Officor WS.2 6 2 36 72 6 .7  
Copy l Filas 1 Mail CFM 1 120 120 1 1 . 1  

Stu f f  
Dlrect Net Square Feet 

In t radepar tmenta l  Clrcuiatlon 

Total Departmental Net Area 

Total Departmental Cross Area 

Flad & Associates, Inc. 4.50 NIS Feasibility Study, 92210-00 



5, Space Requirements 

D r p a r  tmen t Sldpplng B Hcualvlng Warolrouse 

Func t ion  
To provide Incoming ahlpping and outgoing rlrlppirrg cnpabilitior for tlu butci~fbulk, fill und puck opoeutionr nw woll ur 
rtoragcl of uupplios and compononta, and froor~r or chill room storogo for r o m  of tho Incoming, oul$o!ng or 
work-In-prouesa product. To pmvido find packnging for outgoing produc~, To provido mail procf,rriny, 
R ~ l a t l o n e h l p  c r l t e r i r  
Should provide door acccan to Batch/bulk, fill or peckago orona d~a t  tho warohouso uorvoe, Slrould lruvo u "buck tloor" nccosr 
for the site, 

S p e c h l  need8 
Noodr u cloarly dirtinct incoming vorsua outgoing circulation prucrn. 

May ncad In lrupprt potential future production facilitica dm.  

Pereonnel & Ypur;da Msy l S t u t t  k s p u c e s  NSF TNSF TNSM Cumrnerrtr 
"- 

Supwiaor WS-1 3 3 100 300 27.9 
Laboror WS-? 6 6 36 216 20.1 
Mail Procoasor WS, j 1 1 64 64 5.9 
Roruooms / Lockors 2 300 600 55.7 
Shipping / Rocciving Docks 1 1,220 1,220 113,3 
Label / Sample Jnspcclion 1 304 304 28.2 
Frcezar U3 1 750 750 69,7 Dispcttc storage 
Froczor US 1 500 500 46.4 OPV Unrcl, Final Product 
F r m m  U6 1 750 750 69.7 OPV Rot, Final Product 
Incoming materials Warehouse 1 15,000 15,000 1303.4 
W ~ t c  handlingflernp Storage 1 300 300 27.9 
Incoming / Outgoing Staging 1 3,000 3,000 278.7 
Mailroom 1 500 500 46,4 
Equipment Room 1 400 400 37.2 
Chill Room 44 1 500 500 46,4 DTP Unlabeled Vials 
Chill Room US 1 500 500 46.4 DTPUnrel.Pinished 
Chill Room 16 1 750 750 69.7 DTP Rcl. Finished 
Pack Containera 1 500 500 46.4 

s t a r t  1: 
Dlrect Net Square Feet / meters 26,154 2429.4 

In t radepar tmenta l  C l r c u l ~ t l o n  

Total Departmental Net Area 

Total  L- ?artmental Cross  Area 37,694 3,501.6 

.L I--- 

I lad & Associates. Inc. 4.5 1 M S  Feasibility Study. 92210-00 



Dlv lr lon  Support 

Dcrpartmrnt h b  Yorvicoa 

Functlon 
Reaponrlbla for claunlng lho facility, 

Rrlatlonnhlp crltarla 
Nono. 

Sprclul naeda 

Nono, 

Future condltlons 
Nono. 
Perrunnel & Spuces ~ a y  # ~ t u f r  #YPUCOI N. m SM c omrnents 

Suporvisor ws- 1 1 1 100 100 9.3 
Opcrnlors 10 
Jmitor'r Cloaor 1 150 150 13,9 Supplics & Quipmont 

S t a l l  11 
Dlrect Net Square Feet 

Intradepartmental Clrculatlon 

Total Departmental Net Area 

E l l l c l ency  

Total Departmental Cross Area 

Flad & Associatas, Inc. 4.52 MS Feasibility Study, 92210-00 



5. Space Rcyu1rc)mcnts 

Depar tmen t  Control Utility Plar~r 
F u n c t l a n  
Houring for utllitica (Proo Standing). Ono atory building with 2,300 rcluaro foot on mozranino, 
U foot u, bottom of atructuro, 27 w 30 foot ovorall, 

Relntlonahlp cr l te r la  

Speclul nerds  

Extorior Cooling Towor sump: 34 x 34 x 10 foot. 
Extorior pad for towors: 96 x 74 x 6 fcot, 

Future condltlons 
Nono, 

Personnel & Spucds Key  #Stuff  #S o m m e n t ~  
I 

P"C"R NS- pfNSM C 
Elocwical 1 3,400 3,400 315.8 
Boilors & Chillors 1 9.600 9,600 891.8 
Wator Trlmt & Air Compressors 1 1,600 1,600 143.6 
ShopPartr Storage 1 2.100 2.100 195.1 Pos. Incorp wio~her Maint 
Conwol Room 1 300 300 27.9 
Break Rosm 1 630 630 58.5 
Lockers 2 500 1.000 92.9 
Supcrvisora CO-3 4 1 120 120 11.1 1pcrShift 
Boiler Room Personnel WS-2 6 1 36 36 3.3 
Tradesnian WS-2 3 3 36 108 10.0 Air H ~ d l c r  1 Elcctricim 
- -- 

S t a f f  
Dlrect Net Square Feet 

In t radepar tmenta l  Clrculatlon 

Total Departmental Net Area 

Total Departmental Cross Area 

F l d  & Associates, Inc. 4.53 NlS Feasibility Study. 92210-00 



6, Program Key 

n.cY QiwmM SO. llhnmmh 

CO-1 

CO-2 

c0.3 

WS- 1 

WS-2 

WS-3 

CFM 

CR- 1 

CR-2 

CR-3 

CR-4 

LM- 1 

Other 

AN- 1 

AN-2 

AL1 

AL2 

I>irectm 

Director 

Mllnrrger 

Supervisor/Professio~ial 

Res. Assoc., Lab Tech. 

Administrative Assistant 

Copy / Files / Mail 

Large Conference Room 

Medium Conference Room 

Small Conference Room 

Assembly (20 People) 

Lab Module & Support 

Department Specific 

Animal Room 

Animal Support 

Air Lock - People 

Air Lock - Equipment 

Closcd Office* 

Closed Office* 

Closed Office* 

Office* 

Open Office* 

Open Office Clerical* 

Closed * 

Closed, Private* 

Closed, Private* 

Closed, Private* 

Closed, Private* 

Laboratory Space 

Varies 

I? -2nd Care or Holding Room 

Varies 

Two Rooms In, One Room Gut 

One Room (wipe down) 

* IntradepaFtmmtal ccirculation, Fcr each office-type function, a 40% interdepartmental circulation 
factor is added in the space reqi.!wnents summary for each department. 

- Flad & Awociates, Inc. 454 NIS Feasibility Study, 92210-00 



- - I). Equipment and Comporlent Rcqulrcmcnts 

- 
1. Introduction 

The dcfiign of a production facility is depcndcnt upon the sizing und plucement of the production 
equipment. The cost of the facility is depcndcnt upon the equipment selected for use in the facility 
since it can be as much or more than the gcneral construction cost of the facility, 

The equipment identified for this study was selected on the basis of accommodating currently 
approved processes (as required by previously stated timing objectives). It is generally off-the- 
shelf hardware that ca!~ meet timing, cost, and maintainability requirements. 

The equipment requirements identified in this section were compiled through a joint effort of the 
LPB Facilities Department equipment specialists and enginem and FIadlAEI equipment 
specialists. 'l'his input was compiled and summarized by department. 

It was necessary to identify p: lckaging components in order to derive the operating costs for the 

- facility. The packaging component list in this section was compiled by LPB. 
- 

- 

The Freezer, Chillroom and Incubator Summary was extracted from the space requirements 
provided in Section IV.C.5. 

These summaries were used in space ar , ility requirements and in costing portions of this study. 

- - 
Flad & Aseociatcs, Inc. 4.55 NIS Feasibility Study, 92210-00 



Mrnufncturlng 
OPV Bulk Production 

OPV Fill & Pack 

Glassware Prepdration 

DTP Bulk Production 

DTP Filling 

DTP Packaging 

Media Production 1,303,900 
Sub-Total 12,783,900 

Quality Control 
Microbiology Laboratory 

Viral Testing Laboratory 31,100 

Biology Testing Laboratory 26,600 

Chemical Testing Laboratory 

support 

Vivarium 700,400 

Vivarium Support 307,000 
Sub-Total 2,322,500 

Central Utility Plant 97,700 

Grand Total 15,204,100 

-- Fld & Asrociaw, Lnc. 4.56 MS Feasibility Study. 92210-00 
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NIS Equipment List 

Manufacturing - DTP Bulk Production 

Iwernent 

Fixed Flmr Scale 
Movable Fl. Scale 
Stainless Steel 

l~ota l  Cost 
I I I I I 

1 I 621,000 1 I 1 

Tanks lOOOE 
Filter Integrity 
Facility 
MIxerIAgitator 
Bottle Shaker 
Drum Tumbler 
S.S. Drums - 200L 

Equipment 
Cost 

20,000 
20,000 

50,000 

10,000 
8,000 

12,000 
1,600 

Equip. + Deliv.1 
Installation 

22,000 
22,000 

35,000 1 150,000 

100,OOO 

12,000 
10,000 
14,000 
2 , m  

No. of Units 

1 
1 
2 

I I 

1 

2 
3 
1 

40 

Total Cost 

22,000 
300,000 

l00,W 

24,000 
30,000 
14,000 
SO,OOO, 

Predsion 

RoomName 

Toledo 

IntegrityRoom 

hider 

Stainless 
I3urahb 

!Chemap 
!New B e  
1U.S. S t o m  
/ M w ( M E O b  



-
 

r
~

d
 

&
 A

ssociates, Inc. 
L.60 

M
S
 
Feasibility Study, 92210-00 



F
ld

 dt A
ssociates, Inc. 

4.61 
NIS Feasibili~y Study, 92210.00 



Flu! &
 A

ssociates, hc. 
' 62 

M
S
 F

eu
ib

ili~
y Study. 92210-00 



R
rd

 &
 A

rocirtes, Inc. 
4.63 

NIS Feasibility Study, 92210-00 



-
 

flad &
 A

ssociates, Inc. 
4.64 

M
S
 
Fcasibili~y Study, 92210.00 





Z 8
 

"
 'f!! 
\O

 

d
 "
 

R
ad &

 A
ssociars. Inc. 

4.66 
M

S
 Feasibility S

tudy, 92210-00 



NIS Equipment List 

Quality Control - Vivarium 

I ~ ~ u i ~ m e n t  I Equipment I Equip. + De1iv.f 1 No. of Units 
Cost Installation 

Guinea Pig 1 1,450 12,000 24 
lcage rack & I I I 
cages (2Olrack) 
Mice 1 1,450 12,000 24 
lcage rack & . I I I 
cages (48lrack) 
Bio Safety Cabinet 6,ooo 7,000 12 
CL I1 Type A - 4' 
Bio Safety Cabinet 6,000 7,000 2 

I a x  

Lab Refiig. 2,000 2,200 2 
Exam Light 8,000 8,500 2 
(single a&~) 
Exam Table 2,000 2,500 2 
S. S. 3OWx72" 

t~o t a l  Cost I I I 

Total Cost Room Name 

288,1100 Small Animal I 
84,000 Small Animal 

14,000 Procedure Lab 

5,000 Procedure Lab I 

Lab Products 1 
Lab Products 7 
St erilGard 
Baker 
S terilGard 
Forma-Scientific 

Suburban '7 

Quality Control - Vivarium Support 

I I I I I I 
Total 307,000 1 I 

Equipment Equipment Equip. + Deliv.1 No. of Units 
Cost Installation 

Cage Washer 200,000 300,000 1 
(Racks 2Ix6'xSH) 
Scissor Lift 6,000 7,000 1 

Room Name Total Cost 

300,000 

Manufacturer 

Basil 

7,000 - 



NIS Equipment List 

Central Utility Pb.. 

l ~ ~ u i ~ m e n t  I Equipment 1 Equip. + De1iv.i I No. of Units 1 Total Cost ) Room Name I Manufacturer 1 

I I I I I I 
Total Cost 97-700 1 



4. Packaging Components 

PREMISE: Primary and seconckq packaging components and processes will mirror those 
currently used in Pearl River. 

DTP-FIlI 
- lOCC l)pe I Tubing Vial 13 MM finish 
- FO Seal 13 MM Aluminum 
- Gray Butyl Plug 13 MM 

- Corrugated Tray 

- Carton Sticker 

DTP-Pack 

- Corrugated Shipping Carton 

- Corrugated Pad 

- Package Insert 

- Shipping Carkn Label 

- Pressure Sensitive Label 

- Printed Box 

- PE Stretch Band . 

DTP-Distribution 

Expanded Polystyrene Container 

OPV-Fill 

- Irradiated Dispette 

- Freezer Pail 

- LDPE Bag 

- Pail Label 

LadcrleRuir Biologicah 4.69 . NIS Fwibiily Study 



- - OPV-Pack 
- - - Polyester Laminate Roll 

- PEZG Copolyester Stock 

- Label Circular 

- Folding Box (printed) 

- Cormgated Shipping Carton 

- Shipping Carton Label 

OPV-Distribution 

Insulated Reshipper 

Expanded Polystyrene Container 

A Lcderlc-Praxis Biologicals 4.70 NIS Feasibility Study 
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5. Freezers/Chillroloms/Incu ba tors 

Freezers 

OPV Bulk Batch 
OPV Fill 
Warehouse-Dispette Storage 
OPV Pack 
Warehouse-Unreleased Finished Goods 
Warehouse-Released Finished Goods 

Total 3350 

Chillrooms 

DTP Bulk Batch 
DTP Bulk Batch 
,DTP Fill 
Warehouse-Unlabelled Vials 
Warehouse-Unreleased Finished Goods 
Warehouse-Released Fiinished Goods 
OPV Bulk Batch 
QC Biological Testing 
QC Retention and Stability 
QC Retention and Stability 
QC Microbiology 

Total 

Incubators 

QC Microbiology c 25 C 
QC Microbiology 22-25 C 
QC Microbiology 30-32 C 
QC Retention and Stability 
DTP Bulk 

Total 

Flad & Associuw, Inc. 4.71 NIS Feasibility Snuly, 92210-00 
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- E. Building Specifications - Technical Data Sheets 

TT,.t: following section further describes the general hnction and construction requirements for 

the various areas of the proposed facility. 

Example layouts are further provided for the QC lab and vivarium areas as well as the prototype 

open office space. 

The purpose of this section is to aid in defining the construction cost level appropriate for each 

type of building area and to identify in the QC areas any major special construction or feature 

cost requirements such as clean rooms, fume hoods, or bio-safety cabinets where these may not 

have been identified in the Section N.B Process Flow diagrams or the Section N.C Space 

Requirements list. 
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- Unclassiied Manufacturing Area 

Activity Function 

Support spaces not requiring CGMP levels of cleanliness. 

Relationship 

All remaining manufacturing areas. 

Construction 

Floor: 

Seamless floor on concrete base with integral coved base. Options include terrazzo, troweled 

epoxy, sheet vinyl, or sealed concrete systems, used where appropriate. 

Walls: 

Metal stud framing with gypsum wall board and seamless wall covering (viny:) with coved 

comers for ease of maintenance. (2 layers GWB used for extra durability where required). 

Option in heavy traffic areas with large equipment may require concrete block with block filler 

and epoxy paint finish. 

- Ceiling: 
- 

- To be exposed to structure of gypsum wallboard system, used where appropriate. 

Ceiling Height: 

Varies, typically 9'-0" in general spaces. 10'-0" or greater in spaces with equipment requiring 

greater clearances. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 

- 
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Class 100,000 Area 

Activity Function 

These are areas in which a high level of cleanliness is required to meet CGMP requirements for 

general manufacturing. 

Relationships 

This is a buffer between unclassified and Class 10,000lClass 100 areas. See the following page 

for specific locations. 

Airlocks require increasing levels of cleanliness as follows: 

People air locks (incoming) 

Room 1 - Class 100,000 

Room 2 - Class 10,000 

People air locks (outgoing) 

Room 1 - Class 100,000 
Equipment air locks 

Room 1 - Class 100,000 

Construction 

Floors: 

Troweled - on or self-leveling epoxy with integral 4" or 6" coved base. 

Walls: 

Seamless wall covering on concrete block or metal studs. Double-thick walls for low air exhaust 

and utility distribution. 

Provide many vision panels in walls for sight into all process spaces. Vision panels (clean room 

windows) have sloped sills, and are air tight. Stainless steel in key process spaces. 

Ceiling: 

Suspended GWB system with epoxy paint. Cu ulk perimeter at wall, 

Special Features: 

Caulk all penetrations at room. Insect and bug control for building. Caulk all building exterior 

penetrations. Soil treatment for insects. 

Systems 

See Section N . F  for Mechanical Systems requirements. 
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.- Class 10,000 and 1000 Areas 

Activity Function 

Sterile parts and products which are enclosed in containers are staged/handled/positioned in this 

area. 

Relationship 

This is a buffer belween Class 100,000 and higher classified areas. See the previous page for 

specific locations. 

Construction 

Floor: 

Troweled on or self-leveling epoxy with integral 4" or 6" coved base. 

Walls: 

Metal stud framing with gypsum wallboard and seamless vinyl wall covering. Flush room 

surfaces to minimize dust ledges and provide ease of mainterrance (door closers, utility piping 

and connections, edges of penetrations). 

Wall cavities receive ducted air returns at top of coved base. Double-thick walls for low air 

exhaust and utility distribution. 

Ceiling: 

Gasketed, Ducted Modular Suspension System (DMSS) in HEPA intensive clean room spaces. 

(Room classification with, particulate level less than 100,000). 

Ceiling Height: 

Varies typically 9'-0" in general spaces. 10'-0" or greater in spaces with equipment requiring 

greater clearances. 

Special Features: 

See Class 100,000 level requirements. 

Systems 

See Section IV. F for Mechanical Systems requirements. 

-- 
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- - - 

- Class 100 Area 

Activity Function 

These are areas in which s i d e  product must be open to the air. 

Relationship 

The= areas are contained within Class 1,000 and Class 10,000 areas. 

Construction 

Floor: 

Troweled on or self-leveling epoxy with integral 4" or 6" coved based. 

Walls: 

Sectional plastic vertical screens surrounding the area, separating Class 100 from Class 

1000110,000 heas. Flush room surfaces to minimize dust ledges and provide ease of 

maintenance (door closers, utility piping and connections, edges of penetrations). 

Ceiling: 

Gasketed, ducted modular suspension system (DMSS) in 100% HEPA intensive clean room 

spaces. 

Paint finish coat on structure overhead. 

Systems 

See Section IV.F for Mechanical Systems requirements. 
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- ChiUrooms, Freezers & Incubators 

Activity F'unction 

These areas retain I: :duct in a completely temperature and humidity controlled environment. 

Relationship 

Locate these rooms in DTP and OPV areas with respect to sequential flow of work-In-Process. 

Incoming materials and outgoing product will be stored in these rooms in the warehouse. See 

Sextion IV.D.5 for specific locations and sizes. 

Construction 

These units are prefabricated, insulated all metal construction, furnished and installed as a 

complete self-contained unit and systerr , with all essential plenums, controls, and balanced air 

circulation and all  other equipment necessary to reach the following environmental conditions; 

Chillrooms 2' to 8' C 

Freezers -70' C, or -20' C 

incubators < 25' C, 

Lighting: 

Lighting fixtures to be mounted at ceiling and of sufficient quantity and intensity to provide a 

minimum of 50 Fc 40" above floor. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 

- 
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Glassware Wash 

Activity Function 
on areas Provide central glassware wash for laboratories and produnti 

Relationship 
Needs to be accessible to labs and production. . 

Construction 

Floor: 

Troweled on or self-leveling epoxy with integral 4" base. 

Walls: 

Epoxy paint on gypsum wallboard and metal stud walls. 

Ceilings: 

Suspended gypsum wallboard with epoxy paint. 

Caulk at perimeter of vvalls. 

Height 9'-6". 

~~ce l laneous :  

Painted hollow metal doors and frames. 

Heavy-duty floor support for large equipment and to minimize vibration. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 
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- - Biological Testing 

Activity Function 

The Biological Testing Lab performs in-vivo and in-vitro testing of DTP component bulk 

biological and final products. Biologicals, bulk and finished products are tested for safety 

(general ar~d specific). Diphtheria and Tetanus Toxoid samples are prepared for in-vivo potency 

tests. 

Relationships 

Shall be in proximity to smail animal housing and administrative support and close proximity 

to lab support, storage, and central glassware wash. Lab to contain a separate Lyophilization 

Lab. 

Construction 

Floor: Seamless sheet vinyl with 4" coved sheet vinyl hase. 

WaUs: Gypsum wall board on metal studs. Epoxy latex paint finish. 

Ceiliug : Suspended acoustical ceiling tiles. 

- 
9'-0" ceiling height. 

- - - Spechl Features: 
Chillroom (See this section for Chillroom requirements.) 

Systems 

See Section 1V.F for Mechanical Systems requirements. 
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TESTI I\-'G 
AREA: 1320 NSF (122793 NSmm) 
DEPARTMENT: Q.C. TESTING LABORATORIES 



Microbiology Lab 

Activity Function 

The Microbiology Lab will be used to conduct all microbiology testing for release of final filled 

products, bulk products, and solutions used in various stages of production. Microbiology 

testing is required of all biological products and isdefined in strict terms in the crde of Federal 

Regulations, Title 21, Section 610.12, as well as in the U.S. Pharmacopeia. 

Relationships 

Access to Media Prep and Decontamination required. Suite to wntain dedicated breakroom, 

lockers/showers. 

Construction 

Floor: 

Seamless sheet vinyl with 4" coved sheet vinyl base. 

Walls: 

Gypsum wall. board on metal studs. Epoxy latex paint finish. 

Ceiling: 

Suspended acoustical ceiling tiles to be sealed. 

HEPA filters required at Classified areas. 

9'-0" :eiling height. . 

Special Features: 
o Class 100 area (see this section for Cleanroom requirements). 

Two room incubators will be field fabricated. Walls and ceiling are insulated panels (see 
this section for Incubator requirements). Two smaller units prefabricated. 

0 Airlocks (see this section for Class 100,000 requirements). 

Chillroom (see this section for Chillroom requirements). 

Proposed future LaCalhene will require specific air changes and exterior venting. 

System 

See Section IV.F for Mechanical Systems requirements. 
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Virology Lab 

Activity Function 

The fbnctions performed in this lab~oratory include potency tests, virus isolation and 

identification, which relate to OPV quality control testing. 

Relationships 

Close proximity to walk-in incubator and to the chill roonis. Convenient to glasswash and to 

freezers. Should have acce:;s to decontamination area in OPV hatching. 

Construction 

Floor: 

Seamless sheet vinyl with 4" coved sheet vinyl base. 

Walls: 

Gypsum wall board on metal studs. Epoxy lakx paint finish. 

Ceiling: 

Suspended acoustical ceiling tiles. 

9'-0" ceiling height. 

Systems 

See Section N.F for Mechanical Systems requirements. 

- ..... 
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VlROLQGY LAB(STAGE 4 Pi: 5 OPVONLY) 
AREA: 990 NSF (92094.75 NSmm) 
DEPARTMENT: Q.C. TESTING LABORATORIES 



- - - ChernicaUBiochemical h b  

Activity Function 

This laboratory contains instruments that are commonly used by the various 

functions/laboratories in the department. It will include equipment such as: 

immrinoelectrophoresis, chromatography, microliter plate washers and readers, laser 

densitometer, micro-processed W/VIS spectrophotomet& with auto sampler and robotics 

systems for microliter plate assays. 

The functions of this laboratory include bacterial vaccine testing and release of vaccines using 

biochemical techniques, such as chromatogmphy, electrophoresis, immunochemical assays and 

various chemical tests. 

Relationships 

Close proximity to retention & stability storage, freezers, c h i  rooms, and incubators. 

Construction 

Floor: 

Seamless sheet vinyl with 4" coved sheet vinyl base. 

Walls: 

Gypsum wall board on metal studs. Enamel paint finish. 

Ceiling: 

Suspended acoustical ceiling tiles. 

9'-0" ceiling height. 

Special Featu~s: 

Provide vibration control, such as isolated slab for sensitive instruments and robotic equipment. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 
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CHEMICAL LAB 
AREA: 990 NSF (92094.75 NSmm) 
DEPARTMENT: Q.C. TESTING LABORATORIES 

SHELVES 

WALL 
CAB'T- 

rk~ti. WORK 



RETENTION & 
STABILITY STORAGE 
AREA: 660 SF (61396.5 NSmm) 
DEPARTMENT: TESTING LABORATORIES 



Vivarium 

Activity ]Function 

These rooms will house mice and guinea pigs for use in safety tests. 

Relationships 

These rooms will support labs and procedure room activities, and should be located near cage 

wash, feed preparation sen;ices, and other vivarium. 

Construction 

Floor: 

Troweled on or self-leveling epoxy with integral 4" to 6" base. 

Walk: 

Epoxy wall system on concrete block. 

Ceillng : 

Suspended gypsum wallboard with epoxy paint. 

Caulk perimeter at wall. 

Height at 9'-0" 

Systems 

See Section 1V.F for Mechanical Systems requirements. 
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\ &AUST W/DISPOSIBLE 
FILTER 

ANIMAL 
WITH ANTE-ROOM 
AREA: 330 SF (30698.25 NSmm) 
DEPARTMENT: VlVARlU M 



PROCED URE LAB 
AREA: 380 NSF (35349.5 NSmm) 
DEPARTMENT: VIVARWM 



Warehousing 

Activity F'unction 

Dedicated storage for raw, in process, finished, quarantine, and released goods and general 

stores with &iociated and separate Shipping and Receiving docks. Racking systems anticipated. 

Includes chillrooms and frcezers as defined in program. 

Construction 

Floor: 

Sealed concrete. Floor finish to provide surface hardener, or dustloil proof sealer to concrete 

slab or, grade. 

Walls: 

Varies with lktion; options include painted concrete block, metal studs with GWB and chain 

link fence as area dividers. Use where appropriate. 

Ce'iling: 

Exposed structure, epoxy paint finish. 

Ceiling Height: 

Underside of structure, coordinate with pallet height and required clearances. 

Special Features: 

Dehumidified, locked storage areas will be air conditioned to maintain proper humidity 

levels. 

Guard/t'.umper rails at storage racks to prevent damage from fork truck traffic. 

Period of use - typically 24 hourstday. 
Storage racks. 

Systems 

See Section 1V.F for Mechanical Systems requlzements. 
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OKces, Private 

Activity Function 

Provide enclosed offices for managers and technical specialists. 

Relationship 

Near other relatea offices and support functions. 

Construction 

Floor: 

Medium grade roll carpet with 4" straight vinyl base. , ;s.! 

Walls: 1 ' 1  I 

Gypsum wallboard on metal studs with iatex enamel paint. 

Ceilings: 

Suspended 2' x 2' or 2' x 4' lay-in acoustical tile. 

Height at 9'-0". 

Miscellaneous: 

Solid core wood doors with hollow-metal frames and side lights. 

e Fixed windows will be provided where possible. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 

- 
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Offlcw, O p n  

Actlvlty Irunctlml 
Workstations for mmagcrial, technical, and clcrical staff. 

Relatlanshiy 
Officeir should be close to the operational areas mey service. 

Coastructlon 

Floor: 

Medium grdde roll carpet with 4" straight vinyl base. 

Walls: 

Movable partitions 60" high with power and communication in base. 

Ceilings: 

Suspended 2' x 2' or 2' x 4' lay-in acoustical tile. 

Miscellaneous: 

No doors. Windows are desirable but not typical. 

Open office furniture components (owner furnished and installed) 

Systems 

See Section 1V.F for Mechanical Systems requirements. 
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- - 

wF Conference Rooms 

Activity Function 

Provide enclosed meeting space in a range of sizes. 

Relnti onship 

Conference weas should be located within the department area shown, to promote interaction 

of personnel. 

Construction 

Floor: 

Mediui!i grade roll carpet with 4" straight vinyl base. 

Walls: 

All wall surfaces should be tackable floor to ceiling. 

CeUngs: 

Suspended 2' x 2' or 2' x 4' lay-in acoustical tile. 

Height at 9'-0". 

- 
MisceUaneous: 

- All conference rooms should have projection capability for 35mm slides and overhead projectors. 

Marker board and pull-down overhead projector screen at one wall. 

Systems 

See Section 1V.F for Mechanical Systems requirements. 

- 
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Classifled Area Summary 

Classlfled Area (SF) 

Manulacturlag 

DTP Bulk 

DTP Fill 

OPV Batch 

OPV Fill 

OPV Packaging 

Media Prep 

Glasswash 

Process 
Mixing 

Vial Prep 
Capping 
Stopper Rocesg 
Fill 

Batch Room 

Fill Line 
Inspec tion ' 

Packaging Lin . 
Kettle Room 
Aseptic Filtration 
QC Media 

Total 6,075 1,684 

Quality Control 

Microbiology Lab Sterility Suite 990 
Clean Room 
Clean Room 

Total 0 192 

Overall Total 3,190 6,075 1,876 

+ Dimensioned Class 100 areas are enclosed within the associated Class 10,000 or 100,000 areas. 

A 
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Riosnfety Requirements Summary 

Department 

Quality Control 
Vivarium 

Quality Control 
Test Labs 

DTP 

OPV 

Media R e p  

C lasswash 

Suite Room BSL Level Cn nment 

Breeding Animnl holding & brecding 2 
Test Animal tcsdng 2 

- No special BSL design necessary 

DTP - No special BSL design necessary 

OPV Entire suite: barch, fill, pack 2 Alenualed strain of polio 
and all support. 

- No special BSL design necessary 

- No special BSL design necessary . 
Attenuated polio virus is killed 
in OPV area 
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Chemical Requirements Summary 

Department ' 

Quality Control 
Vivarium 

Quality Control 
Test Labs 

DTP 

OPV 

Media Prep 

Glassware 

Warehouse 

Room 

01ge  clcming 

Solvent Storage 

Filler Integrity 
Test Lab 

Media Prep Area 

Weigh Room 

Wrrsle Handling,, 
Temp. Storage 

TypelQuantity 
of Material 

Acid-based chemicals 

20 gallons solvents 

A few acids and bases 

Thimerosol 

5-10 gallons solvents 

Comment 

Dilulcd waste watcr used for clcnning. 
Need for non-reactive surfaces 

Small area is needed. 
Usage in labs is small and in hoods. 

No solvent usage 

Usage is in hood. 
StomJ in cabinets 

Stond in cabinets 

Weigh powder under hood. 
Powder is added to bottle with watcr 

No solvent usage 

Backup storage in cabinets for Media 

Prep 
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F. Systems Basis of Desip 

Introduction 

This section of the report defines the basis for developing space requirements, construction 

cost data and operating cost data for process piping, mechanical, and electrical systems to 

support the manufacturing process and buildhg requirements. 

The section is divided into six parts as follows: 

1. Process Piping Systems 

2. Process Utility Systems 

3. Primary Site Utilities 

4. Primary Building Systems 

5. Process Equipment Utility Consumption 

6. Building Utility Load and Consumption 

The first four sections consist of either a narrative or detailed flow diagrams depending 

upon system complexity and the value to improving the accuracy of space allocation and 

construction cost estimates. 

The fifth md sixth sections list the utility load and consumption data used to design the 

systems and estimate their operational cost. 
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Assumptions and Clarifications 

The following assumptions were made in the development of the information contained in 

thls section: 

Site 

Site is assumed to be in a developed area with utility services for water, sanitary sewer, 

natural gas, electrical power, telecommunications of adequate size and capacity within 

150 meters (500 feet) of the building. 

Fire loop is a supplied via a new water tower. Fire hydrants will be provided every 150 

meters (500 feet). 

Sanitary sewer is a forced main system ' h o  meters (6 feet) is sufficient depth to 

protect sewer from frost. 

Water from existing water treatment plant is at sufficient water pressure to serve the 

building water systems without booster pumping systems. 

No storm sewer is available. No retention ponds are included at this time. 

Building Systems 

Process and lab equipment procurement is addressed in other portions of this report. 

Connections to process and lab equipment are included in this section of the report. 

Satellite communication is procured as a separate project. Connection to satellite 

equipment is included. 
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- Load and Consumption Estimates 
- 

Estimates are based on best available data and may vary significantly from actual 
measured results. Estimates are highly dependent on many factors such as actual 
operating procedures and construction details and configuration, etc. 
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1. Process Piping S~stcms 

The product transfer system in the production area, will be a series of 316L stainless steel 

piping systems within and between manufacturing areas. 

The motive force in the transfer of product will be pharmaceutical compressed air at 3.1 bar 

(30 psig). 

The transfer piping will be sterilized in place via clean steam at 3.1 bar (30 psig). 

All of the tanks will be ASME rated for 3.8 bar (40 psig) and full vacuum. 

The target transfer time will be less than thirty minutes. 

Transfer piping will connect the media prep, batching, and filling areas. 

- 
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2. Process Utility Systems 

Purified Water - Site 
Water For Injection - DTP 
Water For Injection - OPV 

0 Pharmaceutical Comprr,ssed Air 

0 Clean Steam 
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Primary Site Utllltles 

Water 

Fire Suppression 

Sanitary Sewer 

Storm Sewer 

Fuel Sources 

Electrical Power 

Communications 

Water 

Water will be supplied to the facilities via the new Central Utilities Plant, by connecting to 

the existing water treatment system. Existing water pressure appears to be adequate; 

approximately 6.5 - 6.9 bar (80-85 psig). Backflow preventers will be provided to separate 

the existing system from the new facilities. 

Fire Suppression 

The same site water main that supplies the Central Utility Plant will feed a new 1,140,000 . 

liters (300,000 gallon) water tower in order to provide the peak water load for interior fire 

suppression and the exterior fire hydrant loop. Fire pumps will be provided. 

A detector check valve will be provided at the point of connection to the new water supply. 

Flow rates for the sprinkler system of 5,700 LPM (1,500 GPM) to 6,800 LPM (1,800 GPM) 

can be anticipated to meet density requirements. 
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Sanitary Sewer 

A sanitary waste and treated process/lab waste will be disposed of through a new pumping 

station in the CUP. The new pumping station will connect into the existing sanitary sewer 

syfltcm. 

Waste flow volumes of up' to 280,000 LPD (74,000 GPD) can be anticipated. 

Storm Sewer 

A storm drain system will be provided to convey rain water from flat roofs and parking 

areas and drain to grade. 

Maximum rainfall rate for design purposes is assumed to be 15.24 cm/hr (6"/hr) intensity 

for a I00 year frequency, 15 minute duration occurrence. This can also be expressed as 2.5 

- LPM/square meter (0.0625 GPM/Sq. Ft.) flow rate from an impervious surface. 

- 

Fuel Sources 

Natural gas will be provided to the new facilities. An assumption is made that high pressure 

gas, 1.3 to 1.7 bar (4 psig to 10 psig) is available for the building utility generation. 

Natural gas is assumed to be primarily methane with a higher heating value of 13,264 

KCal/kg (23,875 Btu/lbm). 

Because the gas source is 'uninteruptable', no backup fuel will be provided. 

Affdhted Engineen, Inc. 4.109 NIS Puribility Study, 9221W 



Electrical Power 

Electrical power will be supplied to the facilities via the Central Utility Plant from a single 

110 kV transmission feeder to be brought to a substation at the site and transformed down 

to 10 kV for distribution. A single feeder will then be routed to the Centrd Utility Plant 

from the substation via overhead lines. 

The Central Utility Plant will house a double-ended switchgear line up and radial 

distribution system at 380Y/220 volts. The switchgear would maintain a normally open tie 

switch with automatic switching to allow transfer of load to the opposite transformer in the 

event of a loss of one transformer. The distribution system will feed the mechanical 

equipment in the CUP and feed switchboards located in each building. 

Communications 

A dedicated PBX telephone switch will be provided/sized to handle the entire building. 

Each telephone or data outlet to be hard wired into the switch. The PBX switch will 

provide inter-station (intercom) communications. 

Dedicated outside lines from local telephone exchange will be provided for communications 

to local area. 

A satellite communication up link and down link tied into leased communications satellite 

for data/voice communications back to USA and home office will be provided. 

- 
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4, Primmy Building Systems 

Narratives 

Potable Hot and Cold Water 

Lab/Procens Hot and Cold Water 

Fire Protection 

Lab Vacuum System 

Waste Systems 

Telephone/Data 

Fire Alarm 

Security 

Building Autornation/Coatrol 

Flow Diagrams 

Steam System - CUP 

Steam System - Distribution 

Heating Hot Water 

Chilled Water 

Process Chilled Water 

Tower Water 

Electrical Power 

TelephoneIData 

Fire Alarm 

Security 

Lighting 

Potable Hot and Cold Water 

- 
Potable water will be supplied to the CUP via a feed from the existing water treatment 

plant. Cold potable water will be distributed to each building. 
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Potable hot and/or cold water will be provided for all toilet rooms, emergency 

shower/eyewash units, food service areas, and all other devices that require a potable water 

supply. The piping system will be sized by totaling the supply fixture units (SFU) assigned 

to each fixture at a velocity not exceeding 2.4 M/S (8 FPS). The building water distribution 

system will be isolated from the main water supply by providing backflow preventers at the 

water entrance. Potable water will also be used as the feed for the lab/process hot and cold 

water system described below. 

Steam to water shell and tube heat exchangers will be provided at each building, to produce 

hot water at 43.3OC (llO°F). 

The hot and cold water distribution piping will be 'Qpe L copper with wrought copper 

fittings and lead free soldered joints. The hot water system will be circulated to maintain 

temperature. 

- - All water piping will be insulated. 

- 

Lab/Process Hot and Cold Water 

Lab/process hot and/or cold water will be provided for all laboratory and process related 

fixhlres and devices that require a water supply. Dedicated systems (with backflow 

prevention) will be provided for each product line and lab building. The piping system will 

be sized by totaling the supply fixture units (SFU) assigned to each fixture/or device at a 

velocity not exceeding 2.4 M/S (8 FPS). The lab water distribution system will be isolated 

from the domestic system by providing backflow preventers at the lab water system source. 

Steam to water shell and tube heat exchangers will be provided to produce hot water at 

6OOC (140 F). 
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The hot and cold water distribution piping will be 'Qpe L copper with wrought copper 

fittings and lead free soldered joints. The hot water system will be circulated to maintain 

temperature. 

All water piping will be insulated. 

Fire Protection 

All heated areas will be protected by a total coverage automatic wet sprinkler system. All 

unheated areas will be provided with a .dry pipe sprinkler system. The systems will be 

designed in accordance with NFPA-13 guidelines. 

Hydraulic design densities will be 0.73 LPM/square meter over a hazard area of 279 square 

meters (0.18 GPM/square feet over a hazard area of 3,000 square feet) in laboratory spaces 

and 0.48 LPM/square meter over a hazard area of 279 square meter (0.12 GPM/square feet 

over a hazard area of 3,000 square feet) in office areas. 

Piping for the sprinkler and standpipe systems will be carbon steel with fitting type 

appropriate for the size of the pipe. 

Lab Vacuum System 

A lab vacuum system at 100 mm absolute (26" Hg gauge) at the outlet, will be provided to 

serve lab and fume hood outlets. 

The distrib~ition system will be sized so that line velocities do not exceed 25.4 M/S (5,000 

feet per minute) and total system friction loss due to flow does not exceed 51 mm Hg (2" 

Hg). The vacuum pumps will be sized by totaling the M3/s (&I) required per outlet and 

using a diversity factor of 0.40. 

- 
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Lab vacuum will1 be produced by a packaged liquid ring vacuum pump system with receiver 

and automatic controls, Vacuum pump seal will be water. The vacuum pump will be 

exhausted through the roof. 

The lab vacuum piping system will be type L copper and wrought copper fittings with 

soldered joints. 

Waste Systems 

Sanitary sewage generated from toilet rooms, showers, food service areas, etc., will be a 

gravity flow system connected to the existing pumping station. All fixtures will be trapped 

and vented. 

The lab waste system will be a gravity flow system utilizing corrosion resistant piping 

conveying lab and/or process wastes to the existing pumping station in the CUP. The local 

neutralization systems will provide pH correction to lab and/or process wastes via limestone 

or marble chip contact basin. All fmtures and drains will be trapped and vented. 

Animal waste will be a dedicated piping system and will be discharged to the existing 

pumping station All drains and fixtures will be trapped and vented. 

A dedicated product waste system will be provided to receive waste and effluent from 

cleaning of storage vessels and product transfer lines, filling equipment, etc. 

Product waste disposal will include: 

- Local deactivation. 

- Waste neutralization 

- Discharge to sanitary sewer. 
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Telephone service and satellite communications up/down link will terminate in a main 

telephone switch room From the central switch a fiber optic backbone distribution will 

radially serve communication closets located in each arm of the facility. The backbone 

raceway will consist of cable tray run in the corridors. 

From the communication closets, individual telephone and data branch feeders will be 

distributed to the selected locations. Those locations to include offices, wall phone in each 

laboratory module, secretary areas, locker or gown areas and conference rooms. Hands-free 

type units may be placed in production areas as needed. 

Branch wiring typically to be four-pair, unshielded twisted-pair running at Category 3 

transmission levels. 

- Cabling from wall outlets will run in conduit to cable tray above accessible comdor ceiling. 

Other wiring raceways to be dependent on structural floor system. 

Telephone system will typically be used for station-to-station intercom system. Central 

paging system will not be provided. 

Fire Alarm 

The facility will be provided with an intelligent fire alarm and detection system to monitor: 

sprinkler water flow switches, duct-mounted smoke detectors, manual pull stations, and 

selective monitoring of critical areas. The more critical areas, such as cold rooms, freezers, 

computer rooms, etc., would have additional smoke and fire detection monitoring, utilizing 

applicable detection devices, such as ion and photoelectric smoke detectors, rate-of-rise heat 

detectors, incipient protection systems, etc. Devices would be located per NFPA life safety 

codes. 
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Central station monitoring of the system would report dam by device address, giving the 

device type and its location within the building. Alarms could then be communicated to , 

various annunciator panels located in the buildings, locnl fire brigades or stations and 

selected staff locations. 

Evacuation of the building would be by a single tone and high intensity visual strobe type 

system, with horns designed and located to provide a sound output level 10 db above the 

ambient noise level, and strobes located within visual sight at any location. 

Security 

Access System: 

The security access system will be capable of multiple levels of access to the site and facility. 

System would consist of front end microprocessor computer, personnel identification device, 

(such as photo ID card with magnetic stripe or proximity card), magnetic door locks, 

numeric keypads and/or biometries identification devices. 

Intrusion System: 

A local intrusion alarm system will be provided monitoring all exterior doors, glass break 

detectors on windows, passive infra-red and/or ultrasonic devices in corridor spaces and 

selected room locations. Alarms would be annunciated at a protection and security office 

or guard station, and could be tied into surveillance cameras for time lapse recording. 

Alarms could also be sent to local police and/or staff locations. 

c m  
A closed circuit television system will be provided to monitor critical selected areas within 

and around the facility for unauthorized personnel. Video output would be monitored by 

a security guard and recorded on time lapse recorders which could monitor continuously or 

be triggered by the security intrusion system. Monitoring and control of the cameras would 

be done remotely via a communication link from the protection and security office either 

on-site or off-site. 
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- - Building Automation/Control 

We recommend that the control systems be kept simple to reduce skill level required for 

routine maintenance. Due to lack of local technical support for higher level systems, 

pneumatic controls will be utilized for building systems wherever possible. Single, stand- 

alone loop controllers and PIE'S will be used for process control where appropriate. 

Options considered for building systems included electronic or direct digital controls (DDC). 
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PROCESS CHILLED WATER SYSTEM FLOW DIAGRAM 
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LIGHT LEVEL DIAGRAM 

% D 
2 
E' 
E 
J 
F 

5 

B 
n 

b 
d 
t 
3 

PRODUCTION SUPPORT 

PRODUCTIOM 

OHIPPINQ & REClEVNQ 

LAB CBRR 

LAB SUPPORT 

LABORATORY 

ELECTRICAL SWITCWEAR 

COYYUMCATION R O W S  

YECk 

OFFICE SUBPORT 

HOUBEKEEPWQ 

T O U T  

Cmc. 

LOBBY 

OFFICE 

LUX XI 0- - 

PROOW7YI)( #CUJOES UL QLUl mo~6 
cuss 10,000. 100,ooo. m 

- U O ~ ~ I N  L I J X ~ ~  TO 
E YWURED AT 744, MY LB(M Rd. 



OPV Batch, FI11 and Packaging 

OPV Batching Air Flow Diagram M4.1 

OPV Fill Area Air Flow Diagram M4.2 

OPV Packaging Air Flow Diagram M4.3 
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PACKAGING AREA 



DTP Batching Air Flow Diagram M5.1 
DTP Fill Area Air Flow Diagram M5.2 

DTP Packaging Air Flow Diagram M5.3 
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DTP BULKING AIR FLOW DIAGRAM 
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QC Tertlng Lnbr~~orlos  

b b  Air Flow Diagram 





Vivarium 

Animal DrMcing Water 
Vivarium Air Flow Diagram 
Vivarium Monitoring 







4.142 
Nu 

P
uribiiity Study, 9221000 

\ ' 



- war chow^ and Support 

Coolers 
Freezers 
Ir~cubator Room 
Warehouse Air Flow Diagram 

Support Area Air Flow Dirgram 
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Office Air Flow Sfagram 
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- 5, Pmcose Equipment Zltlllty Consumption 
- 

Tho following table lists the estimated utility loads to support tho process. This Information 

was used to help design the process utility systems, estimate the fint cast and operational 

costs of thc facility. They were also used to determine whether central utility systems 

existing at the proposed site owld support these requirements or if new central systems were 

required. 
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Process Utility Load Summary 

Miscellaneous 88 21 21 31 21 65 247 

Totals 88 187 431 291 116 305 1 ,41 8 



A 

-- 6. Bulldlng Utllity h a t 1  and Consumption 

The following two tables define estimated building utility system loads and projected annual 
building utility systcm consumption. The load data was used as the basis for designing the 
building utility systems and therefore estimated facility cost as well. The projected utility 

consumption data was used to estimate facility operating cost. 
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Projected Annual Utility Consumption 

Adminlstralbn OPV BatchEiiV DTP BatcMiW QC Testing Viarium S1ppM1 TOWS 
Office Pack Pack Laboratories Warehouse 

water 
Cubk Wfr 838 1.981 5,258 

CCFNr 296 700 1.858 

Natud Gas (If Bolbm arm used) 
GJNr 2.21 0 26,542 29.085 

MMBTUIYr 2.095 25.1 58 27.568 

Fuel 011 (Standby Generators) 
UtersNr 71 3 4,502 3,921 

GaWr 188 1 .I 89 1.036 

Electrical Consumption In Kilowatt-Houm 
KWH 387.934 3,275,360 3,571,087 

KW DWnavXf 324 923 1,183 

AblwwleHom 
Cubic MNr = C u e  Meters per Year 
CCFMr = I00 Cubic Feet per Year 
KGNr x Kilcgmr s per Year 
Lbs/Yr = P o u m  per Year 
W r  = Bilnon JouleWear 
MMBTUffr = Million BrWsh Thermal Units per Year 
UtersNr = Liters per Year 
GaWr = Gallons per Yoar 
KWH = Kilowatt-Hours 
KW hmand = Eledrical Demand In Kilowatts (Average) 
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V. Exieting Site Analysis 

A. Sltc Selection 

LBB and Flad personnel visited and evaluated sevoral sites around the Moscow area, The sites 
visited included the Institute of Applied Microbiology, a biologicals weapons manufacturing 
facility at Obolcnsk, two research institutes, Institute of Immunology at Lyubuchany arld the 
Institute of Policrmyelitis and Viral Encephalitis in Moscow, and Micron Plant, a semiconductor 
facility at Zalenograd. 

The site selection was based on requirements which were necessary for building a new facility to 
meet current U S  GMP and FDA regulations, The selection criteria included the following: 

Availability of land for construction, 
Skills and expertise of the site personnel in biological sciences and production and quality 
control experience, 

Site characteristics such as age of site, location relative to Moscow, accessibility to plant by 
road, train, airports, appearance, 
Infrastructure such as building and support services such as electrical, water, gas, and 
security, 
Housing and amenities such as schools, shopping, day care, etc., and 
Intangibles such as reputation of the sitelinstitute, level of cooperation and trust, 
flexibilitylresistance to change, entrepreneurial spirit, etc. 

LPB chose not to identify greenfield sites or renovate existing facilities since both would be more 
costly. Renovations of existing facilities although achievable did not necessarily guarantee that 
desirable quality could be attained. 

Each of the above categories were ranked by importance to determine the best fit for the vaccine 
business. The results of the evaluation are provided below. 

1. Institute of' Applied Mftrobiology, Obuiensk Site 

This facility was cced for biologicals weapons research and manufi;t.~ring by the military prior 
to the breakup of the Soviet Union. Although, land and infrastructure are available and good 
scientific personnel could be potentially available for vaccine research an!! manufacturing, this 



facility was not chotrcn due the major concern for biological contaminarrtn on site and the 
potentinl environmental problsms and impacts associatod with such, In addition, this site is the 
furthest distance from central Moscow (90 km SW) and >I20 kilometers from the Sllreremetyevo 
International Airport which made tne logistics for transpo~ing parsonncl and materi~!s more 
dificult. The staff at the sito appeared uncomfortable with our visit and were quite reserved 
when spoaking with us about their facility. 

2, Micron Plant, Zalenogrrd Site 

The Micron pi ant which has 7000 employees manufactured semiconductors for the military . 
Although the facility itself is quite large, only the shell of an existing building was a,vailable for 
use. This area was not sufficient for vaccine p'roduction and would require extensive renovation . 
This site was eliminated due its site characteristic and the lack of qualified scientific personnel 
with expertise in the biologicals/vawine area. 

3. The Institute of Polio, Moscow 

This Institute has the most qualified personnel in terms of scientific expertise in  research, 
development, manufacturing, and quality control. Since this site has been producing polio vaccine 
for the last forty years continues to do so today, they are already familiar with manufacturing 
processes and could be more easily trained in GMPs and new technology. They claim to 
manufacture polio vaccine which meets World Health Organization (WHO) regulations and 

attempts have been made to institute G W s .  The major disadvantage of this site is the lack of 

available land for expansion and unlikelihood of acquiring more since the Institute is in the middh 
of the environmentally protected "Greenbelt". The government has restricted new development 
in this area. The Institute's research/production staff are extr-qely strung in viral vaccines but 
the institute did not show any interest in manufacturing or development of bacterial vaccines on 
their site. 

4. Institute of Immunology, Lyubuchany Site 

The final selection was the Institute of Immunology located at Lyubuchany in the Chekhov 
District of Russia. The Institute has been in existence since the mid 1980's and was and is 
currently involved in research for vaccines against biologicals warfare as well a small scale 
production of genetically engineered bioproducts, monoclonal mibodies, synthetic peptides, and 

diagnostic kits. Research includes interferon, interleukin-2, ;:: mhnant hepatitis B, vaccinia and 



antitularcrnic vaccines, Tho site h6O kilomett'rg from Moscow proper and is easily acccvsiblc by 
- road or train from Moscow, Sinco no housing is provided on site, this sitc is close cnougli to 

Moscow for aciontiuts and potential expatriates to commutc to thc site, 

The Instituta has a staff of 200 scientists whose etrcngthra arc in  immunology, physiology, 
analytical biochernisuy and preclinical/clinical trials for mainly bacterial vaccines, They have little 
vaccine manufacturing, quality control, and GMP experience. However, the personnel we met 
were extremely cooperative and enthusiastic about working with us on this feasibility study, 
They are anxious to find new partners to create joint ventures and privatize their institute, Most 
importantly, the site had enough land availability for construction of a new facility and existing 
infrastructure to meet the facility needs. The remainder of this section will focus on the specifics 
of the site for the construction of the vaccine manufacturing facility. 



Be Si!e Assessrncnt 
1, Site Location 

LPB choso thc Institutc of Immunology (101) as tho site that should bo investigated in this 

evaluation. Representatives of LPB, Flad, AEI, ERM, JBEC and Saphec visited the proposed 

site at 101 to review the issues (constructability, cost, schedule, site, environmental) nssocistccl 
I ( 

with building the proposed facility at this location. 

Surrounding Site Character and Uses 

(See plan labelled "Regional Map" in this section) 

The Institute of Smmunology site is located in a predominantly rural, agricultural area 

approximately 40 KM south of the Moscow Ring Road. Specifically, the site is in the Town of 

Lyubuchany, in the Chekhov district, in the Moscow region of Russia. The surrounding land 

use is mostly pasture and other farm land, with small farming and dacha communities dotting 

the landscape. Areas nut used for farming, such as the area narth and east of the site remain 

in woodland, with birch and spruce species predominating. A small river runs n~rthward along 

the west property line of the Institute through this wooded area. The elevation of the river is 

more than 20 meters lower than the Institute proper, therefore, flooding is not a concern. The 

proposed site drains :G !his river via a ravine that runs north of the site. 

The village centey of Lyr~buchan:: St approximately 3 IKM south of the Institute site. This village 

consists mainly ~f residential areas, including housing for the Institute. In addition, there is a 

small 25 bzd medid clinic, a social clubllibrary, and a substantial plastic molding company 

within the village. 

Approximately 7 KM west of the Institute, the town of Stolbovayr is located. This community 

includes a railway station and several industrial plants such as metal recycling facilities, 

aluminum extrusion and assembly, and metal fabrication. 

Chekhov, the nearest larger town, is located approximately 20 kilometers south of the site. This 

cornmunit: offers a full range of facilities and amenities, such as a 400 bed hospital, anti-fire 

brigade, a prirhting plant, other industries, etc. About 20 3 0 m  the Institute staff live in 

this city, and commute to work, 
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- Moxow, with over 10 milllon rcsldcrnts, is tho nearest maor mctropolltm arm, Thla city 

provides a full compliment of mid md cultural amenities, asj well as mqjor medical facilities, 

scientific cammunitier, transportation fxilitios, and ccluwtional facilities, including tho 

University of Moscow. aovernmcntal Institutes and Ministries arc also center4 In Mogcow, 

2, Site Conditions 

(See Site Analysis plan on the followin,$ page.) 

Size: 

The existing Institute of l(mrnuno1ogy site at Lyubuchmy consi,sts af approximately 11.3 hcctilrcs 

(28 acres) of ?and. Currently, approximately 6.1 hectares (15 acres) of this total is enclosed by 

the Institutes fencing, and is developed for Institute use. Beyond the fence, the remaining 5.2 

hectares (12.75 acres) is located to the east and north. Approximately 1 hectare (2.6 acres) of 

this land has recently been set aside for use by the Cristall Distillery vodka bottling facility 

presently under construction at the northwest corner of the property, leaving approximately 4.2 

hectares (10.2 acres) available for use. 

The Institute does not actually own the land, but has an agreement for use, and can "give" the 
- land in a joiut venture arrangement. The Institute can also acquire additional adjacent lands if 

n d e d .  

Soils: 

The soils on the site consist mainly of heavy moraine clays with poor drainage chatacteristics. 

Depressions at the surface will hold water for long periods of time. The depth of the water table 

has been identified in previous investigations as 12 to 13 meters below gnde, though small water 

containing sand lenses occur nmer the surface. Water was observed in manholes at no more 

than 2 to 3 meters down. 
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- The previous project,which was based on Russian design guidelines on this site, highlight the , 

need to inspect every foundation excavation for soil variation before casting foundations at 5 

meters depth with 300kN/m2 bearing capacity. It would be easier to pile the site than dig to this 

depth! Piling to the underlying moraine sands would be the best option but is unwarranted for 

the 3-story complex proposed. However with this degree of uncertainty over inclusions within 

the loam, the Russian design figuoe is considered to be over optimistic and a bearing capacity 

of 225kN/m2 at a minimum depth of 2 meters is proposed. This depth is somewhat deeper than 

the frost penetration depth of 1.4 meters but is beneath the overlying "fill" layer. 

Site Character: 

The parcel of land currently within the Institute fence line is predominantly flat, cleared land, 

developed with a series of 1 to 3 story buildings and associated roadway and infrastructure. Due 

to the current economic difficulties being experienced by the Institute, the facilities and grounds 

are in a state of disrepair, with little on-going maintenance occurring. 

The 4.2 hectare parcel available for development is currently densely forested with birch and 

A spruce trees except for the very southerly portion. A small area has been cleared for a three- - 
- story brick building constructed in the late 1980's. (This building is currently unfinished, with 

sonsfmction being halted prior to enclosure of finish work). The topographic relief of the site 

is fairly minor. The southern 213 of the site is predominantly flat, while the northern 113 fails 

away approximately two meters toward the property line. 

Existing Facilities: 

A plan detailing the use of buildings in the current facility is shown on the plan labeled "Existing 

Institute Plan" in this section. It includes the Institute of Immunology's (101) operation as well 

as the two buildings for the Vodka Bottling joint venture which are under construction. 

The main operations buildings ct the 101 are the two lab buildings and the Administration 

building which are all in the center of the campus. Support facilities wrap around the west and 

north sides of these buildings. 

The new electrid substation which is partially complete is at the southwest comer of the 

campus. 

- 
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- The vacant building which has been proposed by 101 for use by this project is at the right, or 

east side of the campus, currently outside the precast concrete security wall. (The wall is shown 

in the bottom photo on the page labeled "Site Photosn in this section. A comer of the site is 

shown in the top photo on the same page.) 

3. Climate 

Government standards and regulations identify the ~ ~ u b u c h k ~  area as being in the "continental 

(mild)" climatic zone. The following data was collected from records by John BrownISaphec: 

Summer temperatures: 937' C (98.6' F) maximum 

+22' C (71.6' F) design average 

Winter temperatures: -42 ' C (-43.6 F) maximum 

-15 ' C (5 ' F) design average 

Heating period: 230 dayslyear 

Snowfall 
(water equivalent): 

- 

- Rainfall: 

Wind: 

Relative humidity: 

528 mmlyr. (20.78"lyr.) 

61 mm (2.4") maximudday 

100 kglsq. m design snow load 

699 mmlyr. (27Sn/yr.) 

80 mmlhr. (3.1 "Ihr.) maximum 

50 mm1lO min. (l.97"/lO min.) maximum intensity 

Prevailing wind southwesterly 

4.4 mlsec. (9.8 mph) average 

23 kg/m2, maximum 60 kg/m2 maximum design wind load 

54% summer 

83%winter .. 

- 
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Site Photos 

View to 
North 
Institute of 
Immunology 
Site, 
Lyubuchany, 
Russia 

Note the 
birch woods 
that currently 
occupy the 
proposed 
site. 

View to 
West 
Institute of 
Immunology 
Site, 
Lyubucha- 
ny,Russia 

The current 
facilities sit 
in a campus- 
like density. 
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4. Infrastructure 

General 

The site receives primary utilities, natural gas and electricity, from the regional area gas and 

electric suppliers. Water for domestic, process and fire protection use is obtained from on-site 

wells. 

Waste is removed from the site by four means. Ordinary solid waste is trucked to a local 

landfill, lab waste is incinerated on site, sanitary sewer waste is pumped to a municipal treatment 

facility and storm water is discharged to grade and either percolates into the ground or runs off 

to an adjacent stream. 

Other secondary utility systems, including steam, heating hot water, domestic hot water and 

compressed air are produced on-site in a central boiler plant and distributed throughout the site 

in an underground inaccessible concrete pipe chase. Accessible manholes are located at branch 

and section valve locations in the distribution system. 

System condition and reliability varies from poor to good and is rated on an individual system 

basis in this report. Utility system records and drawings appear accurate and are kept up to 

date. Site operating and maintenance personnel appear very competent and skilled. Maintenance 

of systems appears to be on a failure mode basis. All primary equipment is kept in good 

working order. It appears that when backup equipment has failed, it has been disconnected and 

left out of service. It would appear that this course of action is a result of a lack of sufficient 

maintenance funding, requiring expenditures only on critical equipment and systems. 

Primary Utilities 

Natural Gas 

Natural gas is delivered to the site from the regional gas utility through a direct-buried 1G3 mm 

diameter pipeline at a pressure of 12 atmospheres. It is metered on site and reduced in pressure 

to 6 atmospheres and piped to the boiler plant and the incinerator building. An additional 

reduction in pressure to 500 mm of water is made at the meter house and piped to the lab and 

the director's residence for use. 

- 

- 
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The capacity of the system is adequate for the existing requirements and projected new facility 

needs. Consumption is presently limited to 120,000 M%nonth by the regional utility supplier. 

The gas supply is classified as "fmn (not interruptible) source of high reliability. The piping 

system is asphalt-coated steel and provided with cathodic protection. 

It is recommended that the new facility gas supply be connected to the 6 atmosphere distribution 

pipeline and provided with independent submetering. 

Electrical Power 

Electrical power is brought to the site by two 10 kv direct buried primary feeders. Two 630 h a  

transformers convert the supply voltage to 380 volt/3 phase and 220 volt/single phase for site 

distribution and final use. A 200 h a  diesel generator provides emergency power for the boiler 

plant, waste water pumping station, water treatment plant, communications, alarms and lab 

freezers during power outages. A two-day fuel oil supply for the generator is stored in an 

underground tank. 

Present system capacity is adequate to serve the institute and the fust phase of the vodka bottling 

- - plant. However, the underground primary feeder is unreliable during periods of high ground 
- water in spring and fall causing power outages. Construction of an overhead 110 lw 

transmission line direct fed from the local utility substation to the site was partially (40%) 

constructed before funding ran out. This system will need to be completed before a reliable 

power system with adequate capacity for the site can be assumed. 

It is recommended that the new facility be fed from the 110 kv system. This will require t!!e 

installation of a 1 10h/lOkv transformer at the new substation and a 10kv/380v/220v transformer 

at the new facility. 

Telephone 

The site has access to 20 telephone lines and presently uses two. There is adequate telephone 

capacity for use at the new facility. Consideration may be given to the installation of a satellite 

link for telephone and fax communication outside Russia. It may be possible to connect by 

microwave link to existing satellite systems in Moscow (e.g., Combelga, Comstar). 

- 
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- Water 
Water for domestic process and fire protection use is produced on-site by six wells 

approximately 100 meters deep with submersible pumps. Water is treated through an iron 

removal and filtering process and stored in two buried 250 M3 tanks. It is then pumped out into 

a looped site distribution system. System pressure is controlled by a 150 ha3 water tower 33 

meters tall. A separate set of"manually-operated pumps provide water flow at 13 atmospheres 

for yard hydmnts and building fire hose cabinets through the domestic piping system loop. 

The existing system capacity is 1500 M3 per day and present average usage is 500 per day. 

The future impact of the vodka bottling plant is not expected to exhaust the water supply. At 

least one of the wells is scheduled for replacement. The looped piping system with manhole 

access to valved branch lines is a reliable and maintainable piping system. 

It is recommended that the existing wells be inspected and upgraded as required. Since water 

usage at ..the new facility is small (30 M3/day) compared to the site system capacity, the new 

facility could be connected to the existing upgraded system. A separate water storage tmk and 

fire pump should be installed to serve the new facility. 

Sanitary Sewer System 

The site is presently served by an underground gravity sewer system that is collected at an on- 

site pumping station. It is then pumped to the municipal waste treatment facility in the nearby 

town of Lyubuchany. 

The on-site pumping system has excess storage capacity and duplex pumps for backup. 

It is recommended that the new facility be connected to the existing gravity piping system 

adjacent to the proposed construction site. The capacity and reliability of both the gravity and 

pumped systems appears adequate for future needs. 

Storm Water System 

Storm water discharge from existing roofs and paved areas is presently discharged to grade, 

where it either percolates into the ground or runs off to the adjacent waterway. 

It is recommended that the new facility be treated in a similar manner. 
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Solid Waste Removal 

Ordinary solid waste is presently trucked to a local landfill and lab waste is incinerated on site. 

Both of these systems appear to meet local regulations and should be adequate to serve the new 

facility. 

Secondary Utility Systems 

Steam, heating hot water, domestic hot water and compressed air are produced at an on-site 

boiler plant. The capacity of these systems is inadequate to serve the new facility. Because the 

size of new loads exceeds existing plant capacity and the plant has no provision for expansion, 

it is recommended that these systems be produced in a new central utility plant to serve the new 

facility. 
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- 
- - - 5. Transportation 

(see "Regional Map" in this section) 

Roadways 

The Institute is directly accessed over rural, paved, two lane roadways. These roadways are in 

somewhat marginal condition, but evidence exists that maintenance and repair are occurring. 

In the Town of Lyubuchany, a new road bed was being prepared to replace a deteriorating 

winding section of roadway. 

Although Highway M-2, a major north-south interstate runs only 1.5 KM west of the Institute, 

there is no direct connection. One must travel approximately 10 KM on rural section roadways 

to access the M-2. The M-2 is a major trucking and commuting corridor running from Moscow 

south through Chzkhov to southern Russia, the Ukraine, and the Crimea on the Black Sea. The 

M Highway system is a series of 10 major roadways radiating out from the center of Moscow 

to connect with the rest of the country. Additionally a series of concentric ring roads encircle 

the City of Moscow, connecting with the radial system. This roadway pattern offers a fairly 

- comprehensive distribution system for materials, product, and people transport to Russia, and 
- 
- its neighbors. 

Railway 

A rail line passes approxin~ately 5 krn to the west of Lyubuchany. A rail station located at 

Stolbovaya is easily accessible from the Institute. Staff that live in both Chekhov and Moscow 

commute by train to this point, and are bused from there to the Institute. This rail is also 

apparently used for freight hauling, as evidenced by the metals industry built up around this 

station. Distribution to many parts of Russia would be possible by rail from this station or from 

Moscow. 

Air Travel 

The main international air terminus for the Moscow region is Sheremetyevo Airport, northeast 

of Moscow. By road, this facility is approximately 100 krn distant from the Institute at 

Lyubuchany. Presently, all visitors or materials and supplies, imported from the United States 

or Europe would arrive here, and then reach Lyubuchany by roadway. 

- 
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- Another large airport is located at Domodedovo, approximately 30 hn exist of the Institute. At 
- present, this facility has no customs office, and, therefore, cannot be used for international travel 

or shipping. British Airways is currently undergoing negotiations with Russia to open this 

facility to International travel. This would reduce the overload that Sheremetyevo has been 

experiencing in recent years, and provide very easy internationa! access to Lyubuchany. 

6. Permfits and Zoning 

Review Process 

Project review requirements and permitting process currently appear to be in flux in Russia, due 

to recent and ongoing political changes. Ministry and design institute responsibilities are being 

re-defined as the government is re-organized and privatization becomes more widespread. For 

these reasons, it is difficult to map out a review and permitting process at the time of this 

writing with any expectation of validity even in the near future. 

At this time, it appears that the majority of review and permitting responsibility rests with the 

local governmental units - in this case the Town of Lyubuchany and the District of Chekhov 

officials. As the Institute of Immunology is still considered a governmental unit, under the 

auspices of the Ministries of Health, it is also possible that any joint venture development on its 

property or that uses federal funds, may require review at the federal level. 

At the local level, a series of committees will review the concept proposed for development, and 

then set guidelines for the project. They will also review construction documents and inspect 

the construction process. Local committees may include fire and hazard, sanitary, security, 

architecture, and environmental protection. These committees will base their review on federal 

as well as on local requirements. As part of negotiation for approval from the local government, 

it is apparently normal practice that they require the developer to build some form of needed 

amenity or resource for the community, such as additional housing, heating capacity, etc. 

The environmental protection committees appear to be very strong in Russia, focusing mainly 

on air and water pollution and solid waste disposal issues. As part of a project, a report must 

be submitted to the committee for review and approval indicating proposed levels and 

concentrations of pollutant and waste output for the facility. Based on this report, an 
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environmental defense zone wiil be determined for the project indicating the distance in radius 

that the facility must be separated from other uses or residential areas. The minimum distance 

of such a zone is typically 300 meters. 

Zoning of Land Use Standards 

Zoning regulations do not exist in Russia as they do in the United States. Land use restrictions 

are set by local authorities, and environmental defeme zones provide separation beween uses. 

Setbacks from property lines, floor area rahos, landscaping requirements, and other standards 

do not appear to exist. A minimum site rmverage of 30% for planned buildings has been 

required for land appropriations in the past to limit ovelzealous land requests. As the Institute 

already has agreement regarding use of thc land, this ~hould not be of concern. A request for 

additional land, however, may need to takb'this into account. 
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- - 7. Site Survey Check List 
Date: 

Site: 

Address: 

Russia. 

General Description of 
Site and Surroundings 
Characteristics: 

SITE 

Data Source: 

Location: 

Size of Property: 

Soil Bearing: 

Water Table: 

Frost Line: 

Type of Soil - . . 

Rocky, Loam, Sand, 
Swamp, Wooded or 
Clear: 

Buildings on Site 
- Type, Size, etc. 

Top~graphy - 
Evaluation of 
Amount of Grading, 
Excavation or Fill 
Required, Drainage 
Patterns: 

June 1993 

at InstituZe of Immunology (101) 

142380 Lyubuchany, Moscow Oblast, Chekov Region, 

The proposed site is located within the 101 compound. It 
is an area of open scrub and some trees, mainly level. 

Visit to site and 101 records. 

3km from Lyubuchany village, approx. 60km south from 
center of Moscow, off A-95 road. 

5.2 hectares additional land can be made available outside 
existing perimeter wall of 101. 

225kNIm2 (See attached Summary Soil Report). 

Seasonal from 1 to lorn below surface but sand lenses 
containing water are randomly distributed around site at 
depths of 3.2m to 4.7m below the surface. 

1.4m below surface. 

Fluvio-Glacial loam with dust, sand and gravel inclusions 
and lenses of depth from 8 meters upwards overlying fine 
sand moraine. (See attached Summary Soil Re-poN. 

None on proposed site; outside perimeter there is one 
partially complete three story brick building. 

Site area sloping approximately 1 metre surround& by 
steep sided ditches and valleys approximately 15 meters 
below site levels. Grading will be required only if new 
facility is constructed towards northern perimeter; quantity 
of fill will depend on final design; the site drains towards 
a small river but existing structures impede natural 
drainage and there is standing water for some time after 
precipitation. 

- - m 
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- V A C m  PLANT STUDY - 

The soil conditions at the above s ie  are far from ideal being largely glacial loam overlying 

glacial moraine. These soils 'are usually variable, as here, in constituency and particularly 

inclusions. 

The Russian design guidelines for the previous project on this site, attached to the site data 

provided, highlight the need to inspect every foundation excavation for soil variation before 
. . 

casting f~ mdations. In addition these guidelines appamtly placed foundations at 5 meters depth 

with 300W/m2 bearing capacity, it would be easier to pile the site than dig to this depth! Piling 

to the underlying moraine sands would be the best option but is unwarranted fir the low rise 

complex proposed. However with this degree of uncertainty over iriclusions within the loam, 

- the Russian design figure is considered to be over optimistic a14 a bearing capacity of 225kN/m2 

- at a minimum depth of 2 meters is proposed. This depth is somewhat deeper than the frost 

penetration depth of 1.4 meters but is beneath the overlying "fill" layer. 

A further critical aspect is rainwater. Natural water ?able appears low (often below borehole 

depth) in summer months but ground porosity is too lo~v to allow rain to be dissipated turning 

the loam into a "goggling" quagmire. It will therefore be essential to provide a method of 

preventing rainwater affecting the ground around structures either by 100% paving or partial 

replacement sf the surface fill layer with a free draining material such as sand or gravel with 

land drains. 

The vaccine plant however is characterized by 1ovr rise building with light equipment so the 

worst problems will not be realized. 

- 
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Location dative to railroads, powcr - Nearest rail head 7.2km by road. -- 

ha, gas lines, telephones, water, 
sewers: - Power lines, gas lines, telephone 

lines, water and sewerage are all 
available in 101 compound within 
50m-100m of proposed site. 

Property Map Including Coatours and 
Legal Description: See Map 039-0-V3-14. 

K. Restrictions to Land Use - Set Back No specific restrictions exist on land use by 
Required, Limitation to 100% Land Federal, regional or local authorities. 
Use, Landscaping Required, Limitations Outside perimeter there is currently a 500m 
to Building Height, Barrier Fences or wide "protection" zone in which no 
Plantings Required, Aesthetic industrial or domestic development is 
Limitations: permitted. 

Landscaping, building elevations and other 
aesthetic consideration can be determined by 
the site user but am subject to negotiated 
acceptance by local authority. 

L. Obtain Site Photogrdphs, if 
possible: 

Taken by Cyanamid, Flad, AEI and ERM. 

M. Vegetation (type and extent, Open area of grass and scrub with secondary 
location): growth woods (Birch & Alder) in eastern 

part* 

N. Floodplain limits, wetland 
etc. 

Site is at last 12m above max. flood height 
of the small river which is 80m from the 101 
compound perimeter. 

0. Past use of Site - Potential for Proposed site had no previous use, except 
environmental perhaps rough grazing for cattle. 
contamination: 

P. Adjacentuses 
- compatibility: 

(i) Within perimeter - 101 carried out 
research and testing on vaccines 
including some to counter biological 
warfare. 

(ii) Outside perimeter - farmland for 
cereal and root crops, grazing, scrub 
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Distances (km) to amenities, (0 
workforce - scientific community , 
police and fire protection, 
healthcare and emergency services 
able to treat chemical emergencies, 
urban serviw, schools, housing, 
advanred education, 
warehousing: 

Distances and direction to areas 
of nuclear activity: 

- Power Plants 
- Testing 
- Etc. 

ImagdSecurity - public 
visibility, controllability 
of site access: 

Natural Site 
Features: 

(ii) 

Lyubuchany Village, 3km 

- Police Post 
- Hospital (25 beds) 
- School 
- Housing (for most of present 

workers at 101) 

Chekhov Town, 20km 

- Main Police Station 
- Hospital (400 beds) 
- Schools 
- Fire, Brigade Station 
- Housing 
- Shopping Center 

Kuask, 390km to south, major "NUKE". 
Experimental institution in Serpuchov, 40km to 
south. Research establishments in Moscow. 40km 
to north. 
Mothballed prototype 5000MW nuclear generator at 
Obninsk. 55km to west south west. 

The site is in fairly open country and visible but in 
a sparsely habitated ark and it is away from 
passing traffic at the end of a single track lane. 
There is no security gatehouse at present but one 
could easily be installed. 

The site is mainly level ground which starts to slope 
down towards its nortkern edge. There is a wooded 
area on the eastern edge. 

- 
JBECISaphec 5.22 NIS Feasibility Study 



-A 

w - U. Ownership/Land Lease 
Arrangements: 

Cost of Land: 

CLIMATE 

Data Source: 

Summer maximum and 
minimum temperature: 
Winter maximum and 
minimum temperature: 

Heating Period: 

Snowfall maximum and 
minimum: 
(water equivalent mm) 

Rainfall maximum and 
miniml~~m: 
Max. precipitation. 
interrsity: 

Days of rain per year: 

Days of snow per year: 

Earthquake zone (seismic): 

10, 25 and 100 Year 
24 Hour Storm Rate: 

Wind direction 
- speed and Jrtquency 

(wind ro@: 
Relative Yumidity: 

Previously all land belonged to the U.S.S.R. State - 

now this ownership has passed to the Russian 
Federation. Formal Agreement for use of the site 
will have to be negotiated with the 101 who are 
effectively acting as trustees under t9e overall aegis 
of the Russian Ministry of Health. 

Not applicable,, , now that the 101 is not to be 
privatized. 

GOST SNIP Nos. 2.01.01.-82 and 2.01.07-85 for 
"continental (mild)" climate zone. 

+37' F (98.6' F) maximum 
+22' C (71.6' F) design average 
- 42' C (-43.6' F) minimum 
- 15 ' F (5' F) design average 

230 dayslyear 

528 mmlyear, 61 mmlday max., nil min. 
Design snow load 100 kg1sq.m 

699 mmlyear, 80 mmlhour max. storm, nil 
min. 
50mml10 mins. 

Not available. 

Not available. 

Not applicable - not a seismic zone. 

Not specified in GOST. 

Prevailing wind south westerly - av 4. Jm/sec 
Standard wind load 23 kgIm2; max 60kgIm2. 

94% Summer 
83% Winter 

- 8- 
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Direction: N NE E SE S SW W NW Calm 

Frequency %: -2 8 22 14 14 22 dl 6 January 

AverageSpeed 3.3 2.5 3.6 4.3 4.3 4.3 3.9 3.6 
mls : 

Frequency%: 17 _d,? 3 8 6 62 dZ dB 8 July 

AverageSpeed 3.1 3.1 2.6 3.0 2.9 3.1 3.3 3.3 
m/s: 

m. UTILITJES 
Utility costs were provided by Mr. Sergey Zolotykh, Head of Capital Construction 
Institute of Immunology, reportedly. .valid June 1, 1993 

A. Electric Power 

Data Source: Site visit and information from 101. 

1. Size and type of service and Spur from railway substation 
location relative to Site: "Stolbovaya" located lOkm away. 

2. Overhead or buried service: Buried - 2 x 10 kV lines; 1 lOkV 
overhead lines have been broughi to 101 
perimeter but are not connected. 

3. How distributed - primary aid On site step down transformer - 
secondary services: distributed as three phase 380v and 

220v. 

4. Quantity aviilable: 2 x 630kVA; supply capped at 
7500kVA. 

5. Voltage and frequency: lOkV f 5 % at 50Hz 

6. Outage record: Not recorded; supply is "red road" 
priority but outages have been caused by 
accidents to cable. 

7. Frequency of lighting strikes, None recorded. 
supply spikes - records: 

8. Authority controlling: "MOSENERGA" - the Moscow Region 
electrical supply authority. 

- 
JBEClSaphec 5.24 NIS Feasibility Study 



9. Time required to obtain service: Not applicable - already available or if 
larger amounts require as long as it takes 
to install new 1 101 10kV substation and 
connections. 

10. Method of payment to bring Cost of completing new facilities i.e. 
service to site: substation with 2 x 1600 kVA 

transformers. 

1 1. Cost (per kwh?) 7.1 Rbl per kWh. (per Mr. Sergey 
Zolotykh, 101, June 1993) 
2.0 Rbl per kWh. (Russian 
Petrochen~ical Complex, Jan. 1993) 

12. Rate structure, how is usage Metered per kwh. 
measuredlmetered: 

13.. How many sources: One source. 

14. Emergency Supply Standby Diesel Gerlerator - 200kVA with 
autostart. 

B. Gas 

Data Source As above. 

Size and location relative to site: 

Quantity available: 

Pressure:. 

Firm or interruptable: 

Costhte structure: 

History of outages: 

Heating value: 

Authority controlling: 

Time required to obtain service: 

Method of payment to bring 
service to site: 

Natural Gas delivered to 101 complex by 
buried pipeline. lOOmm dZa; (6atg lines 
within 101 complex 150mm dia. 

120,000m31 month. 

12 atg reduced on site to 6 atg and 0.2 
atg. 

Firm supply. 

1,000 Rblll , O m 3  (per Mr. Sergey 
Zolotykh, 101) 

Hone recorded. 

35-36 MJ/m3 (Natural Gas) 

"MOSOBLGAS"' . The Moscow Oblast 
gas supply authority . 
Now - already on site. 

If required, cost of new facihky from 
nearest source. 
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C. Water 

I?.& Source: 

1. Size and location relative to site: 

2. Quality available: 

3. Temperature and pressure: 

4. Water treatment? Chemicals 
used? 

5. Analysis: 

6. Time requird to obtain service: 

7. Authority controlling: 

8. Method of payment to bring 
service to site: 

9. Dependability: 

10. Cost, rate stiucture, how 
measured/method: 

As A. above. 

6 artesian wells within 101 complex; 
capable sf extracting 1500m3/day total. 

Potable to GOST standard - daily 
monitoring on site, weekly by Chekhov 
control) . 
5°C - 7OC and 3.5 atg - 4.0 atg. 

Filters and Iron removal. 

Not available, min GOST standard for 
potable water. 

Not applicable. 

Not applicable. 

Not applicable. 

Good. 

40 Rbl/m3 (for treated potable water per 
Mr. Sergey Zolotykh, 101) 
1.5 RblIm3 (for recirculated cooling 
water for Russian Petrochemical facility) 

1 1. Type of piping material: Cast Iron 200mm dia. ring main (also 
serves as fire water supply). 

D. Sewers 

Data Source: A!; A above. 

1. Types - stormlsanitary combined Sanitary sewerage system only - no 
or separate: storm water sewers - run offlsoak away. 

2. Size and location relative to site: Two 200mni dia. pumped lines run from 
101 complex. 

3. Planned improvements: None advised. 

- b 
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4. System capacity: 

5. Elevation relative to Site: 

6. Authority controlling: 

7. Regulations governing: 

E. Wells 

F. Fuel 

G. Telephones 

Data Source: 

1. Lines available and location 
relative to Site: 

2. Type - optic versus wired, 
overhead versus underground: 

3. Authority controlling: 

4. Regulations on use and 
installation: 

5. Cost and rate structure: 

6. Lead time required: 

H. Telex 

Data Source: 

1. Availability: 

U 
260m3/h using two pumps - well in 
excess of current requirements. , . 

Existing hboratory Building at 101 has a 
separate effluent treatment system not in 
use currently - extra capacity 400m3/hr is 
available. 

Pumped from sumps to biological 
treatment plant at Plastic Factory 2.2krn 
away. 

101. 

Russian Federal Regulations (SNIPS) 
enforced through Chekhov "SZS". 

See C. above. 

Only Gas - see B above. 

As A above. 

20 lines available to 101 complex only 2 
in use. 

Underground telephone cable installed in 
tunnel. 

Moscow Telecommunication Authority. 

Standard Russian Federal Regulations. 

Rbls 45,000lyear for each number, local 
calls not charged, long distance and 
overseas charged extra. 

Not applicable, already available. 

As A above. 

Yes at 101 but internal Russian teletype 
system only. 

- 
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2. Cost: Not established; for any new facility a 
satellite 'phondfax system should be 
used. 

IV. TRANSPORTATION FACILITIES 

A. Rail . . 

Data Source: Sib visit and discussion with 101 

1. Distance to nearest siding: 10h, capacity up to 40t. Owned by 
Lyubuchany Plastics Factory. 

2. Distance to hub-connection 69-70km to Moscow Termini. 
throughout country: 

3. Maximum load size transportable: See sketches 1 and 2 attached. 

4. Regulations and rates: Russian Federal Regulations. 

5. Dependability of service: Good, but declining at the moment. 

6. Frequency of use: Not normally used by 101. 

7. Cost of rail siding: Not established. 

8. Authority governing: Not established. 

9. Lead time required: Not established. 

10. Rates: For use of nearest siding by negotiation 
with Plastics Factory. 

Freight rates currently low but 
increasing; rdes will depend on volumes 
and type of materials transported. 

B. Air 

Data Source: 

1. Distance to nearest international 120h to Moscow-Sheremetievo 2. 
air freight location: Plans exist to upgrade Domodedovo 

Airport to receive international flights, 
this is within 30km sf 101. 

2. Availability of Class A roads Class A roads all the way from about 
connecting to Airport: 2km of 101 compound. 

C. Road 

- 
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Allowable Rail Cargo Load Dimensions 
(2Aillimeters) 

Sketch 1 Sketch 2 

f .  



Data Source: 

1. Maximum load size and weight 
transportable: 

2. Clearances of bridges: 

3. Rates: 

4. Distance to "Interstate" type 
roadway: 

5. Traffic controls enforced: 

D. Port of Entry for Imported Equipment 

Data Source: 

1. Regulations: . .  

2. Customs: 

E. Barge 

Data Source: 

1. Frequency of Use: 

2. Availability: 

3. Distance from Site: 

4. Rates: 

F. Restrictions pertaining to 
transportation of dangerous raw 
materials, chemicals, and/or catalysts: 

G. Availability of labour transportation 
methods: 

Data Source: 
- 

( 1  

As for A. 

40t (lot max. weight per axle). 

4.5rn. 

By negotiation. 

lOkm to M.2 (A93 access. 

Yes by ubiquitous "GAI" - traffic police - 
maximum speed 12OWhr. 

Moscow River Port - lOOkm 

As A above. 

Russian Federal Regulations. 

Yes - import duties vary with class of 
material and frequently changed 
Government Edicts but for Government 
Approved Projects duties are not levied 
on imported capital equipment. 

As A above. 

Not normal, but could be used for 
imported heavy equipment. 

Depends on rates. 

10Ok.m. 

By negotiation 

By rail: The transportation is regulated 
by "Norms of transportation of 
hazardous materials, " Issue No. 340, 
dated 1987 (Section 42). By automobile 
road: The transportation is regulated by 
"Charter of automobile roads of Russian 
Federation, " dated 1983. 

As A above. 

NIS Feasibility Study , . 
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Mass transit, private auto, etc: 

VII. LOCAL CODES 

Data Source: 

Obtain copies of building coded 
zoning: 

Governmental licenses and permits 
that must be obtained, data required, 
time required: 

Are firm price contracts and orders 
subject to increases if government 
establishes new wage and price basis? 

Insurance requirements: 

Extent of governmental . . review and 
drawing: 

Professional registrations and timing: 

Virtually all staff arrive by 101 bus, some 
travel by rail and connect to bus. Only 
very senior staff have private autos. 

"SAPHEC" J.V and discussion with 101. 

Area zoning does not exist but proposed 
plans have to be accepted by local and 
regional authorities - through 
negotiation. 

Building Code SNiP 2.09.02-85 applies. 

Product Licence and Manufacturing 
Licence Approval required, time needed 
to obtain these is six months minimum. 
Government permit to build is not 
required but see A above and E below. 

Currently there is no statutory link but 
Contractors are likely to require a 
contract clause reimbursing them for any 
additional cost burdens inposed by 
Government 

No statutory requirements. 

Review of various aspects of the initial 
design and final designs for acceptability 
will be undertaken by local and regional 
authorities. 
Such reviews include: 
Overall Site Plan & Architecture 
Fire Protection 
Water Services 
Environmental Protection 
Civil Defence/Secuxity 
On completion the facility will be 
inspected for conformity to all relevant 
state Regulations by the State Factory 
Inspectorate. If satisfactory a Permit to 
Operate will be issued. 

Not required. 

- 
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CI. Work permits required by foreigners: 

H. Regulations of equipment and material 
import: 

I. Environmental regulations and permits 
(air water quality and effluent 
controls): 

J. Hazard material, and waste regulations 
and permits: 

On-site Storage Controls required: 

K. Noise Abate.ment/Control: 
. . 

W. LOCAL CUSTOIkE3 AND PRACTICES 

Data Source: 

Typical construction delivery, General 
Contractor, Construction management, 
single el* multiple prime contractors: 

Prevailing materials and methods of 
erstion/installation: . . 

Employee amenities, i.e. type of 
facilities, sanitary facilities etc: 

Not required, entry visas only. 

None: for materials and equipment 
needed ta construct facility. 

Russian Federal Regulation will apply, in 
particular. the "Sanitary" norms. The 
proposed discharges (content, quantity, 
contamination) must be approved by the 
Ministry of Health of the Russian 
Federation. Specific Regulations 
include: GOST 17.23.02-78, SN 245-71, 
SN 369-74. 

On site storage is controlled by norms 
covering explosion hazardous and 
inflammable materials. 

PDK and O B W  No. 3086-84 refers. 

Maximum noise levels for various 
exposure times are in accorttance with 
Russian Federal regulations. In general 
these are not more onerous than 
standards prevailing in USA and western 
Europe. Sanitary (i.e., Health) Norm 
SN3223-85 details permissable levels and 
SNiPII- 12-77 details noise reduction 
means. 

John Brown and "Saphec" J.V. 

Previously multiple prime contractors - 
normally the: construction groups would 
belong to the same Ministry as the 
Operating Plant and Design Institute. 

For Buildings - Offsite Precast Concrete 
Sections erected with many tower cranes. 
For Plant and Equipment - "Stick" built 
on site. 

% suit labour force culture. 

- -" 
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Office decor: Brown wood panelling amd furniture, low 
lighting levels. 

Air conditioning: Only where technological process or 
individual status q u i r e  it. 

'I'ype of contracts, normal, lump sum 
or unit price with quantity take-off: 

Lump sum b a d  on tonnage rates 
applied to virtually final detailed design; 
Tonnage rates applied to scope 
variatio~rs. 

All measurements must be in the Metric 
System. Normal standards are Russian 
Federal, some of which are mandatory 
under law. For non-mandatory standards 
there is an increasing acceptance of other 
national codes, especially for imported 
equipment. 

No~mal standards used, i.e. DIN 
ASA, metric versus English: 

Drawing language required (dual 
language documentation?) 

Russian mandatory, second language 
optional to suit Owners requirements. 

Electric lines overhead or buried, 
conduit or cable trays, MCCs or 
starter racks, etc. 

Main cable distribution around sites 
normally above ground mcks with 
weather protection. 

Extent of inspection used in field, i.e. 
welding, pricing, concrete, etc. 
(Local government - authority level to 
stop work during construction?) 

Whatever Owner provides; No local 
authority or federal inspectors until work 
is compleie. 

Business/construction industry records 
for contractor prequalifications: 

Do not exist; Contractors previously 
"owned" by Ministries for various 
industries; now all available for outside 
work. 

Payment for equipment, i.e. down- 
payment required, progress payments: 

Usually 10-15 % down payments for 
major items but in current circumstances 
may be necessary to pay sufficient in 
hard currency for manufacturer to secure 
raw materials. 

Are fabricate and install type contracts 
normally employed? 

No. 

Extent of governmental field 
inspection: 

None. 

- 
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0. Board of Construction contractors Not applicable. 
andlor material suppliers: 

P. Transportation methods and 
availability - mass transit, private auto, 

, pedestianhicycle etc. 

Q. Maintenance Practices: 

R. Spared and Consumables, 
Inventories. 

Virtually all construction labour is 

normally transported in lomes or 
or buses to and from site. In some locations 
a local labour "camp" may be established 
within walking distance - particularly when 
convict labour was employed. Some 
"bosses" use their private autos. 

Under the previous regime, production 
organizations, research establishments etc. 
were provided with their own maintenance 
workshops and labor. Thus there were no 
outside, specialist organizations undertaking 
contract maintenance work. This situation 
is changing gradually as previously "tied" 
maintenance groups look for..organizations. 
For a facility built for a joint venture with 
101, it is reasonable to expect that routine 
maintenance and uncompkatcd repairs 
would be undertaken by the existing 101 
Maintenance Group. For more difficult 
tasks, especially on imported equipment it 
will be necessary to use visiting craftsmen - 
from the original Suppliers where possible. 

The quantities of spare parts and consumable 
materials held in stock needs to be 
significantly greater than those for 
equivalent facilities in the USA. This is due 
to the erratic nature of the supply of local 
manufacture (normally madc in large, 
infrequent batches) and the time taken to 
order, pay for and then deliver and clear 
customs for imported items. 

For new plants in Russia a spares inventory 
level equivalent to betweera, two or three 
years expected consumption is considered 
normal. This also provides a contingency 
supply for use during instrumentation, 
stationary and reprographic consumables etc. 
The minimum necessary stock level has to 
be determined depending on the source and 
supply routing for each category. For many 
items the situation is improving rapidly 
provided that payment can be made. 
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Similar considerations apply to the inventory levcls 
of consumables such as lubricants, packaging 
materials, detergents, charts and inks for 
instrumentation, stationary and reprographic 
consumables etc, The minimum necessary stoclk 
level ha3 to bc determined depending on the source 
and supply routing for each category. For many 
items the situation is improving rapidly provided 
that payment can'be made m hard (i.e. convertible) 
currency both for 1-1 and imported items. 

X. LIVING COSTS (for expatriate staff) 

Data Source: 
A. Housing availability-average Few premises are available for sale to non 

cost and rate structure: Russian nationals, property law is still in a state 
of flux. 

(1) Apartments: Rented accommodation in standard apartments is 
normally on a monthly basis payable in advance 
with agreed up front payment. Purpose built 

(2) Private dwellings: apartment and housing complexes are becoming 
increasingly available but are expensive and 
some demat~d up to thrw years rent payable in 

(3) Other: advance. 

B. Normal size-garage, car storage Garages not normally available, adjacent parking 
utilized? is a bonus, some secure compounds provided for 

expat. owners. 
C. Rental cost of housing: 

(1) Furnished: See "Unfurnished". 

- -., 
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(2) Unfurnished: Can vary dbpcnding on location and quality 
between US $150 to US $5000 per month with 
little difference between furnished and 
unfurnished. For a standard acceptable to a US 
family say $2,500 per month. 

D* AvaUabilit~ Anglo-American School in Moscow up to O d e  
and Cost: 10. (Grades 11 in 1994). Children of American 
(1) Private versus public and British business nationals have priority entry 

educational systems: (first priority given to Diplomatic Service 
families). Cost US $7,500 per year plus US 
$2,500 entry. All extra cumcular activities are 
at extra cost. 

E. List of cost of food and services: US $200 per week per person. 
F. Cost of Car Rental: US $750 to US $1000 per month. 
G. Cost of Utilities: Currently negligible usually included in renting 

costs. 
H. Cast of automobile insurance: Typically about US$1,000 per year for a compact 

2.01 vehicle. 

I. Income tax situationlproperty tax 
- how assessed: (i) Income Tax:- 

Aggregate Taxable Income Tax Due 
Roubles per year 

1,000,000 - 2,000,000 120,000 Rbl 
+ 20% on income over 

1,~,000 

Over 2,000,001 320,000 Rbl 
+ 30% on income over 

2,ooo,ooo 

(ii) Property Tax:- 

This is usually included within the renting costs. For 
apartments or offices rented from the oficial UPDK 
organization at VAT of 28% is applied. 

- 
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C. Environmental Assessment 

1. Executive Summary 

This report presents the findings and recommendations of a focussed environmental site 
assessment (Phase I ESA) conducted at the Institute of Immunology (Institute), Moscow 
Region, Chekhov District, Lyubuchany, Russian Federation, Commonwealth of Independent 
States. This asses! lent was performed to advise Flad and Associates (FA), Madison 
Wisconsin, and Lederle-Praxis Biologicals (LPB), Wayne, New Jersey, of potential 
environmental liabilities associated with the property, if any. This report is the summary 
effort of work performed to fulfill tasks specified in the Environmental Resources 
Management, Inc. (ERM) 8 March 1993 proposal number P-93-0295. 

The  sit^ visit, historical a d  regulatory review, and other areas of this assessment were 
perfon ted by Mr. Paul Morin, P.G., of ERM, Inc., Exton, Pennsylvania, ar14 X,. Jerzy 
Kollajtis of ERM-Polska, Warsaw, Poland. This'Report of Findings was prepared by ERM, 
Inc. The site visit was conducted on 24-27 May 1993. 

The scope of work defined for this project included ail m-site investigation, general site 
characterization, a review of readily available site records, discussions with people familiar 
with the site history and environmental practices, and review of available regulatory 
infoimation and documents from local, regional, and federal environmental minismes of the 
Russian Federation. The information obtained during this assessment is presented in 
subsequent sections of this report. 

Based on the data obtained during the site inspection, subsequent limited regulatory review, 
and interviews with personnel familiar with the site and its history, the following are 
considered minor environmental issues which may warrant further investigation and/or 

action: 

There is a possibly that asbestos containing materials are in use as insulating materials 

n the boiler house and incinerator; 

While not of extreme concern, the presence of a former UST for temporary storage of 
wastewater is notable. If this UST had any leaks, impact to site soils may have occurred; 

. Even though the AST for gasoline has never been used, its presence, along with the 

gasoline pump, indicates the potential for a gasoline release to soils; 



It is unknown whether or not PCBs are present in the dielectric fluid in facility 

transformers; 

The overall site housekeeping is only fair. While there were no indications that the 
debris contained anything that could cause environmental impact, their presence 
immedi'ately raises the question of that possibility; 

Current environmental legislation in the Russian Federation is under transition; 

Liability issues regkding impact to the environment from cumnt and historical 
practices on-site are not clear due to the fact that the state owns the land on which the 
Institute is located. Any third party located on this property may share any past, present, 
or future liability; and, 

There are reported to be numerous nuclear reactors and nuclear waste storage areas 
throughout the Russian Federdtion and the Moscow region in particular. This is only an 
issue given the rather questionable safety record of the former Soviet nuclear program. 

Basednon the findings presented above, the following recommendations are offered: 

It may be prudent to investigate the presence of asbestos and asbestos containing 
materials aroun.' . l.es and flanges in the boiler house. If present and if the material is in 
good condition, routinc pventative maintenance may be the only required action: 
removal may not be necessary. 

Unless the Institute is in dire need of the gasoline pump, it should be removed. In any 

case, the tank should be removed in order that it not be used in the future. 

It may be appropriate to have the transformers tested for PCB content in the dielectric 

fluids. 

If possible, the Institme should institute better housekeeping practices. Areas of debris 
and construction materials should be cleaned-up and disposed of properly. Open trenches 

should be filled and graded as soon as possible. 

Evolving Russian Federation environmental legislation should be carefully monitored. 

Prior to any commitment of capital by LPB, questions regarding land ownership and 
subsequent liability issues need to be addressed with the Institute and appropriate 
ministries of the Russian Federation. LPB should be clear on what, if any, liability it may 
inherit or be responsible for as a lcssee or future owner of any property at the Institute. 

Although it is not known exactly how to praceed at this time, LPB may wish to 

investigate to a greater degree the proximity of nuclear facilities and their function, age, 

and safety records. 
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- 2, Introduction 

Background Information 

This report presents the findings and recommendations of a focussed environmental site 
assessment (Phase 1 ESA) conducted at the Institute of Immunology (Institute), Moscow 
Region, Chekhov District, Lyubuchany, Russian Federation, Commonwealth of Independent 
States. This assessment was performed to advise Flad and Associates (FA), Madison 
Wisconsin, and Lederle-Praxis Biologicals (LPB), Wayne, New Jersey, of potential 
environmental liabilities associated with the property, if any. This report is the summary 
effort of work performed to fulfill tasks specified in the Environmental Resources 
Management, Inc. (ERM) 8 March 1993 proposal number P-93-0295. 

The site visit, historical and regulatory review, and other areas of this assessment were 
performed by Mr. Paul Morin, P.G., of ERM, Inc., Exton, Pennsylvania, and Mr. Jerzy 
Kollajtis of ERM-Polska, Warsaw, Poland. This Report of Findings was prepared by ERM, 
Inc. The site visit was conducted on 24-27 May 1993. 

Purpose and Scope 

The purpose of this assessment was threefold: 

(1) to determine any obvious areas or potential sources of environmental concern fcr 
liabilities that might exist at the site; 

(2) to determine to what extent these sources are likely to imp, :..t the site; and 

(3) to present a Report of Findings which will assist in assessing the need for further 
- 

investigations or analytical work that may be required to more accurately determine the , 

presence and extent of any detected or suspected contamination, 

The scope of work defined for this project included an on-site investigation, general site 
characterization, a review of readily available site records, discussions with people familiar 
with thc site history and environmental practices, and review of available regulatory 
information and documents from local, regional, and federal environmental ministries of the 
Russian Federation. The information obtained during this assessment is presented in 

- subsequent sections of this report. 



3. Site Description 

General Site Description 

The Institute is located approximately 54 kilometers (krn) south of the center of Moscow 
adjacent to the M-2 highway. It is situated in a rural area 1.5 km north/northwest of the town 
of Lyubuchany (Figure 1, Attachment C- 1). The property on which the Institute is located 
consists of approximately 6 hectares (14.8 acres), and has an adjacent parcel available for 
future expansion. There are 27 major buildings and structures on-site, three of which are 
under construction (Figure 2). These include: 

Hot water boiler and tank 
Waste water pump building 
Incinerator building 
Salt chemical boiler 
Boiler house 
Two warehouses 
Two laboratories 
Air intake structure 
Garage 
Gas metering building 
Electrical building 
Administration building 
Water preparation building 

Water tower 
Potable well fieldpump houses 
Water storage tanks 
On-site housing 
Air compressors 
Diesel underground storage tank 
Liquid nitrogen storage tanks 

Gasoline pump island 
Above ground gasoline storage tank (not used) 
Three buildings under construction 
Test animal shelters (not on map) 



- Approximately 40% of the property is either paved, sidewalk covered, or occupied by the 
- - buildings and other structures. Of the 60% which is open to the soils, 40% is forested and the 

balance either grass, vegctation, or gravel covered. The facility has been in operation since 
1985, however, development began in 1975 and the Institute took over operation of the site in 
1980. Prior to 1975, the area was reportedly forested or used for agriculture. 

\ 

Wate~ is supplied by six on-site wells, which pump from n depth in excess of 90 meters (295 
\ 

4 ,  

feet). Prior to consumption, the water is treated for the reduction of iron and then stored in 
two large holding tanks (for fire fight in^ use) and in a water tower storage tank (for general 
consumption and production use). Wastewater (and small amounts of stormwater) is 
collected via a sanitary sewer system, directed to a central pumping location, and then 
pumped to a wastewater treatment plant located in Lyubuchany, on the property of a plastics 
manufacturing plant. 

Elecmcity is supplied from a traction substation of the Moscow Railway, and is fed by two 
10 kilovolt (kV) lines through a transformer substation located on the Institute property. 
Natural gas is utilized for heating and other purposes and is supplied via an underground 
pipeline. 

Description of Adjacent Properties 

The facility is located within a rural agricultural area immediately north/northwest of the 

town of Lyubuchany, Chekhov Dismct, Moscow Region. There are industriaVcommercial 
facilities within two miles of the Institute, and include a plastics manufacturing plant and a 
large collective farm (now privatized). In addition, the town of Chekhov, approximately 12 
km to the south/southwest, houses numerous industrial facilities, including a large printing 
complex and a steam and elecmc generating station (fossil fuel). 

Immediately adjacent properties consist of: 

North - Grazing land, farmland, forest, the River Rozjia 

(creek), open land 

South - Agricultural land (cooperative farm), site access road, vacant land 

East - Forest, vacant land 

West .- Vacant land, River Rozjia, M-2 roadway 



4. Site Inspection and Building Review 

ERM conductcd the site walkover of the Institute on 24-27 May 1993. Institute personnel 
interviewed included: 

Dr. Zav'yalov, Director of the Institute 
Vladislav Zhemchugov, Head of Laboratory 
Dr. Morozov, Head of Ecology, Safety, and Medicine 

rn Mr. Usolkin, Deputy Director - Capital Construction 
Mr. Zolotykh, Head of Capital Construction 
Mr. Merkulov, Head, Energy and Mechanical Supply 
Ms. Valentina Karabelnikova, Group Leader 

Prior Site Occupancy and Uses 

Historical Property Occupancy 

- - According to Dr. Zav'yalov and Mr. Zhemchugov, the site was fmt considered for 
- - - development in 1968. Prior to 1968 and through 1975, it was reported that the land was 

forest and no buildings or structures were ever present. Construction plans were drawn up 
and actual site development began in 1975. The facility was originally planned by the 
Institute of Genetics in Moscow. However, the Institute never occupied the site nor was any 
production or research conducted. In 1980, the Institute of I~nmunology was founded and 
assigned to the site, and construction and remodeling continued until 1985, when actual 
occupancy and researchJdevelopment began. 

In 1986, a new building, designed for production and adminlistration, was planned and 
construction began. In 1990, funding was suspended arld this building remains unfinished. 
Currently, two new buildings are under construction on the newly obtained parcel of land 
occupied by the Institute. Under a joint venture agreement with General Machinery of 
Moscow and Cristall Bottling of Russia, these two buildings will serve as manufacturing 
units to produce plastic bottles and subsequently bottle vodka. The vodka will be shipped to 
the facility in trucks and bottled at the facility. No vodka production will take place on-site 
and the Institute will not be directly involved with production at either facility. 

There is no indication of any past ownership or activities which may have contributed to 
either on-site or off-site environmental impact 



I )  _ Aerial Photograph Review 
- 

.- 

Aerial photographs of the area were not available from the Institute and probably arc not 
readily available from Russian agencies or ministries. The U.S. State Department was 
contacted regarding the possibility of the existence of aerial or surveillance photographs of 
the area in their files or the files of other federal agencies. To date, no progrcss has hen 
made in locating aerials of the Institute and surrounding properties. 

Site Inspection 

The Institute is located approximately 54 kilometers (km) south of the center of Moscow 
adjacent to the M-2 highway. It is situated in a rural area 1.5 km north/northwest of the town 
of Lyubuchany (Figure 1, Attachment C- I). The propeny on which the Institute is located 
consists of approximately 6 hectares (14.8 acres), and has an adjacent parcel available for 
future expansion. There are 27 major buildings and structures on-site, three of which are 
under construction. 

Approximately 40% of the property is either paved, sidewalk covered, or occupied by the 
buildings and other structures. Of the 60% which is open to the soils, 40% is forested and the 
balance either grass, vegetation, or gravel covered. The facility has been in operation since 
1985, however, development began in 1975 and the Institute took over operation of the site in 
1980. Prior to 1975, the area was reportedly fonsted or used for agriculture. 

Water is supplied by six on-site wells which pump from a depth in excess of 90 meters (295 
feet). Prior to consumption, the water is treated for the reduction of iron and then stored in 

two large holding tanks (for fire fighting use) and in a water tower storage tank (for general 
consumption and production use). Wastewater (and small amounts of stonnwater; is 
collected via a sanitary sewer system, directed to a central pumping location, and then 
pumped to a wastewater treatment plant located in Lyubuchany, on the property of a plastics 

manufacturing plant. 

Electricity is supplied from a traction substation of the Moscow Railway, and is fed by two 
10 kilovolt lines through a transformer substation located on the Institute property. Naaural 
gas is utilized for heating and other purposes and is supplied via an underground pipeline. 

Overall general site condition is fair to good. The structural and functional aspects of 
buildings and grounas are generally well maintained. The building interiors and exteriors are 
in fair condition, although normal "decorative" maintenance (painting, carpet replacement, 



decorating, ctc.) is lacking dole to insufficient allocation of Institute funds. According to 
A- -- Institute personnel, there is little capital available for this type of upkeep at present, includirlg 
- landscaping type exterior maintenance. Grassy arcas arc not mowed and arc trees and shrubs 

arc not lrimmcd or cultivated, The "physical plant" of the Institute is given priority and is 
keep in good operating canditirm. 

There arc numerous areas of constauction type debris, including bricks, stecl, and concrete. 
Additionally, there are many trenches on-site, which are part of the construction of the new 
administration building and'the on-going construction of the bottling joint venture. There 
was no evidence that these txenehes were used for burial af any type of debris, chemicals, or 
trash. 

Underground Storage Tanks (USTs) 

There are currently four USTs on-site: 

. One 6000 liter diesel tank for use with the back-up electrical generator (Photograph 
1, Attachment C-2); 

a Two water storage tanks for fire fighting emergencies ; and, 

One 5000 liter wastewater holding tank, no longer in use. 

The diesel tank was installed in 1991 to replace an above ground tank. The construction of 
the tank is reported to be 14 millimeter (mrn) steel with an asphaltic exterior coating. 

Facility personnel indicted that there have been no other USTs located on-site to the best of 
their knowledge. 

Above-ground Storage Tanks ( ASTs) 

There are five abvc  ground storage vessels at the facility. Two me liquid nitrogen tanks, 
two are compressed air tanks, and one is a gasoline storage tank (Photograph 2) which, 
according to Institute personnel, was never put in use. 

Mr. Usolkin, Deputy Director of Capital Construction stated that this tank and a gasoline 
pump (Photograph 3) were originally installed to service institute vehicles and busses which 
provide transportation for employees. However, it was decided after installation to continue 

as utilize local gasoline distribution facilities in Lyubuchany, most likely for "political" 

reasons. Occasionally, when fuel shortages occur, the Institute does purchase gasoline in 



bulk, delivers it to the site on an Institute vehicle, and uses the pump to distribute gasoline 
-- directly from the storage vehicle. 

As such, it was stated that the tank itself and piping from the tank to the pump was never 
used (in fact, it is disconnected and appmntly has been for some time, Photograph 4). The 
pump is used from time to time, and flexible hose is used to connect the storage tank (locacd 
on a truck) to a standpipe which connects to the gasoline pump. 

The nitrogen and compressed air tanks are not specifically environmental issue as far as 

impact to soils, air, or ground water are concerned. 

Electrical Transformers 

There are two 630 kilowatt (kW) transformers located at the Institute. They are owned by the 
Institute and arc fed by underground electric lines from the Moscow Railway. They an 
dielectric cooling fluid(oi1) type, but it is unknown whether or not the fluids contain 
polychlorinated biphenols (PCBs). Personnel at the Institute did not know whether PCBs 
were used, and did not seem to be concemed. Apparently, PCB-containing transformers are 
not a serious issue in Russia at this time. 

- 

-1 - Solid Waste Disposal 

Solid waste, consisting of normal domestic-type refuse and some construction debris, is 
collected by the Institute and stored on-site until a sufficient quantity is generated to warrant 
a trip to the local sanitary landfill in Chekhov. When the amount of debris and trash warrant, 
an Institute truck is used to haul the solid waste to the landfill. 

Sanitary and Storm Sewers 

As previously indicated, the Institute has a sanitary sewer system connected to an on-site 

pumping station. This system also accepts a vely small quantity of stormwater. The 
wastewater is then pumped to the local treatment works located at a plastics manufacturing 

plant in Lyubuchany. Reportedly, this treatment plant still has reserve capacity and operates 
without violation of discharge limits. 

Thm is no stormwater collection system at the Institute. The bulk of rainwater and snow 
melt either infiltrates into the upper sandy soils or runs off the property to the westlnonhwest. 

- Ultimate discharge for this runoff is the River Rozjia. 



Septic System 

Thm is 110 septic system at the facility and personnel state that to their knowledge, then: was 
never any septic systems, drywells, ar cesspools on instifutc property. 

Stained Soils 

No stailled soils wen: noted at the facility. 

Exterior P'its, Ditches 

As stated previously, there are numerous trenches located throughout the property. Institute 
personnel indicated that all the trenches were placed for the direction of underground utility 
lines and pipes for the thrt;e buildings which have been under conswuction over the years. 

In addition, there is a seri,es of tunnels on the facility property which were placed for access 
to utility and s tem lines. Manholes located throughout the property provide access to these 
tunnels. At the bme of tht: site inspection, the tunnels had about two fcct of water in them, 
md were in the process of being pumped. Personnel indicated that this is normal, as a high 
seasonal perched water table is present in the area. 

Local Geology and Hydrogeology~opography 

The site is at an app~oxirnate elevation of 17 1 meters above mean sea level (MSL). The site 

ranges from 170 meters above MSL to 172 rneters above MSL. The topography is generally 
flat with tht: gened two meter slope to the west/nonhwest. Soils consist of sandy clays and 

clays, with discontinuous sand lenses at shallower depths. 

Drilling logs from previous gcotechnical investigations indicate a shallow water table at 13 to 
14 meters. This water table is not considered a usable aquifer. The first potable aquifer is 
reported to be in excess of 75 meters. Additionally, there is a discontinuous perched water 

table, affected seasonally, at approximately 1.7 to 3 meters. 

The closest water body is the River Rozjia, which is at an elevation of 153 meters above 
MSL. It is approximately 100 meters west of the site, and under norrrlal seasonal 
circumstnnccs is 1.4 meters wide and .5 meters deep. The Institute has no direct outfalls to 
the river. Institute personnel indicated that there are.no wetlands in the area and the facility 
does not lie on a designated floodplain. Field observations confirmed these statements. 



Preliminary Sampling 

No preliminary sampling was conducted as part of this assessment. 

On-Site Potable Water Wells 

The frlcility is supplied with potable water from six wells located on the Institute property. 
These wells draw groundwater from two separate aquifersat depths of 90 and 134 meters, 
respectively. The total capacity is 1500 cubic meterdday. Raw water quality is good with 
the exception of iron content, which has to be treated in an iron purification process. There is 
a slight excess of fluoride in wells # 5 and 6, but this is not an issue since water from all 
wells is blended prior to treatment, providing good overall water quality. 

Submersible pumps force the water through an air injection device to a system of pressurized 
filters installed to remove the iron. The injected air oxidizes ferrous iron into ferric iron, 
which forms an insoluble ferric hydroxide which is removed by the filters. The system 
operates automatically and activates based on water demand. Chemical and biological 
analyses are conducted each month as required by local regulation. No violations have been 
reported. A water quality analysis table is presented in Attachment C-3, Exhibit 1. 

Adjacent Off-Site Environmental Concerns 

Aside from two above ground storage tanks located at the entrance to the Institute access 
road which reportedly store fertilizers for the cooperative farm, no outstanding environmental 
concerns were noted immediately adjacent to the facility. 

Building Review - General Construction 

As stated previously, consauction at the facility tmk place over the course of 10 yem. This 
included original construction when the facility was earmarked for the Pstitute of Genetics 
and subsequent remodeling, after the Institute of YmmunoZogy was assigned the site. Although 
many of the buildings have a somewhat different exterior look, construction is basically 

iden tical. 

As is the norm in Russia and the forma Soviet Union, construction is precast concrete 

- 
exterior panels, concrete floors, ceilings, support columns, and walls. Decorative fascia brick 

- 
is used on those buildings which are used for administration and research. Other buildings, 
such as the unfinished administration building and the water pump houses, are constructed sf 

I. 



solid brick with concrete ceilings and floors. Metal window frames (aluminum) arc placed 
- after the exterior walls arc in place, $ I  

-a 
- 

Interiors consist of either brick, tile, or wood product paneling over the conc~etc walls. In 
some cases, the concrete walls are merely painted. Carpet and tile cover most of the floor in 
the administration and laboratory buildings, while the exposed concrete floors of the other 
buildings is painted. Some have decorative brick floors. 

Fcsundation construction varies. Some of the buildirlgs have basernem (such as the 
incinerator), some have crawl spaces, others are constructed with footirs:;:~ and slab-on-grade. 
Since the seasonal perched water table is high in this area, buildings with basements or usable 
crawl spaces must be dewarered by means of sumps and pumps, In the case cf the new 
administration building, the basement is flooded by at least a meier of water. 

Very little insulation material is used in building construction. In fact, it was stated that no 
insulation, other than the walls and ceilings themselves, is used in construction for control of 
building hcat loss. Institute personnel indicated that they knew of no asbestos or asbestos 
containing materials in I .I structures. However, there is a likelihood that the boiler house and 
incinerator buildings may utilize ACMs for flange fittings or steam pipe insulation. There 
were indications of fibrous insulating materials in the boiler house. 

- 

The test animal shelters are constructed of steel suppons and steel siding. The interiors of 
these buildings were: not investigated. 

Building Review - Environmental Issues 

The following section provide information on possible environmental issues in each of the 
main buildings at the Institute. The following is a listing of those eight buildings considered: 

AdministrationICafeteria 
Laboratories 
Water Reparation Building 

Garage 
Boiler House 
Waste Water Pump Mouse 
Incinerator 
New Administration Building (under construction) 



Tho rowdning buildings and structurcs are considered as ancillary, and arc reviewed as a 
p u p  at the cnd of this section. 

Electrical Transformera 

No liquid-filled transformem or capacitors were noted within the structure. 

Above-ground Storage Tanks ( ASTs) 

Thcre are no ASTs located in the Administration building. 

Liquid Waste Storage and Disposal 

Aside from cleaning agents and food preparation (cooking) oils, there is no liquid waste 
generated in this building. 

Hazardous Waste Storage and Disposal 

No hazardous waste is generate or stored in the kuilding. 

Drains and Pits 

Thc only drains and/or pits within the building are sink and sanitary drains, which discharge 

into the facility sewer system and ultimately to the wastewater treatment plant in 
Lyubuchany. 

Air Emissions 

There are no air emissions from this building. 

Laboratories 

Electrical Trmsformers 

No liquid-filled transformers or capacitors were noted within the structure. 

Above-ground Storage Tanks (ASTs) 

Thcn are no ASTs located within either laboratory building. 



Liquid Waste Storage and Dinposal 

The laboratory uses very smdl quantities of solvents and other chemicals as part of the 
normal laboratory procedures, equipment utilization, and maintenance. Personnel indicated 
they have small amounts of toluene and benzol, as well as acetone and alcohol. Thcsc 
chemicals arc purchased in labomtory grade containers (in liter quantities). Some of the 
waste solvents arc burned in the incinerator, and the balance is disposed of via laboratory 
drains to the wastewater stream. No permits are required by Russian law for use, storage. or 

disposal of these small quantities. 

Hazardous Waste Storage and Disposal 

The only materials which could be considered as hazardous waste are small amounts of 
biological and radioactive waste particles which are captured by special laboratory hood 
filters. Dr. Zav'yalov stated that the biological filters are incinerated in the Institute's 
incinerator (following manufacturers insmctions) and the radioactive waste filters are 
removed off-site by an authorized disposal company ani disposed of at an approved disposal 

facility, as required by Russian law. 

Drains and Pits 

The only drains and/or pits within the building are laboratory s i~ks  and sanitary drains, which 
discharge into the facility sewer system and ultimately to the wastewater treatment plant in 

Lyubuchany. 

Air Emissions 

There are numerous laboratory hood exhaust fans and ventilation exhausts located throughout 

the laboratories. All are connected to several central exhaust stacks and emitted to the 
atmosphere after filtering through the hood filtration systems. The Institute performs routine 
air quality monitoring throughout the property, including air modeling. It was stated that the 
air quality throughout the facility has at all times been well below the maximum allowable 
limits as set by Russian law. A copy of the Institute's air quality record is included in 
.Attachment C-3, Exhibit 2. Mr. Usolkin stated that their levels are 50 to 100 times less than 

the limits set by Russian law. 



0 t her Issues 

The laboratories arc equipped with an cxtcrnal security system consisting of prcssurc sensors 
on the windows and "electric eye" type detectors. Additionally, there an radiation monitors 
located in areas where isotopes arc stored and used. Natural gas, ~ i h g c n ,  oxygcn, and 
compressed air are supplied to the laboratories. 

Water Preparation 

Electrical Transformers 

No liquid-fdled transformers or capacitors wen noted within the structure. 

Above-ground Storage Tanks (ASTs) 

Aside from smaller tanks to hold compressed air and the treatment tanks themselves, there 
were no ASTs noted within the water preparation building. Then is also a water tower 

located adjacent to this building. 

Liquid Waste Storage and Disposal 

There is no liquid waste storage or disposal in the building, aside from the disposal the the 
filtrate produced during the iron removal process. This waste is discharged into the 
wastewater system and treated at the plant in Lyubuchany. 

Hazardous Waste Storage and Disposal 

No hazardous waste is generated or disposed of from the water preparation building. 

Drains and Pits 

The only drains and/or pits within the building are floor troughs and drains which collect and 
discharge water into the waste stream. 

Air Emissions 

There are no air emissions from this building. 



Garage 

Electrical Transformers 

No liquid-filled transformers or capacitors an located within the structure. 

Above-ground Storage Tanks ( ASTs) 

There an no ASTs located within the garage s t r u c k .  

Liquid Waste Storage and Disposal 

Waste oil from vehicle maintenance is burned in the facility incinerator, which is permitted 
under Russian law. Other small quantities of waste service liquids arc either also burned (if 
flammable) or disposed of through the wastewater system. 

Hazardous Waste Storage and Disposal 

Service liquids (antifreeze, tmtor oil, transmission fluids, brake fluids, etc.) are stored in 

small quantities in the garage. 

Drains and Pits 

The only drain and/or pit within the building is a shop drain which, as with all other drains at 
the hstitute, discharges into the wastewater system for eventual treatment off-site. 

Hydraulic .LiR Inspection 

The= are no in-ground hydraulic lifts in the garage. There is one above-ground lift present 
and, while old, appears to be good working order. 

Air Emissions 

There is a ventilation fan in the main garage area, which discharges through the building 

wall. No other air emissions were noted. 

Boiler Mouse 

Electrical Transformers 

No liquid-filled transformers or capacitors were noted within the structure. 



Above-ground Storage Tanks (ASTs) 

The boiler utilizes natural gas as a fuel. No ASTs were noted within the boiler house. 

Liquid Waste Storage and Disposal 

No liquid waste is generated in the boiler house, aside from some non-contact cooling water 
and condensate which is discharged through an extensive floor trench/drain system into the 

wastewater stream 

Hazardous Waste Stclrnge and Disposal 

No hazardous waste is generated in the boiler house. 

Drains and Pits 

As stated previously, the building does have an extensive system of floor trenches and drains 
which direct piping and divert condensate and non-contact cooling water to the wastewater 

system. 

Air Emissions 

Air emissions include fumes from the burning of natural gas and normal building ventilation. 
Mr. Usolkin indicated that the Institute routinely tests for NOx and C02, and are without fail 

well under published Russian standards. Also, these two constituents are part of the normal 
air quality monitoring and modeling. 

Wastewater Pump House 

Electrical Transformers 

No liquid-filled transformers or capacitors are located within the structure. 

Above-ground Storage Tanks (ASTs) 

There are no ASTs within the building. 

Liquid Waste Storage and Disposal 

The only liquid waste is the wastewater itself. 
.. 



control panels. 

Above-ground Storage Tanks ( ASTs) 

There'are no ASTs located within the structure. 

Liquid Waste Storage and Disposal 

Liquid waste (solvents, oils, etc.) are stored here for a 
incineration. No long term liquid waste is stored. 

Hazardous Waste Storage and Disposal 

Hazardous Waste Storage and Disposal 

No hazardous waste is generated in the building. 

Drains and Pits 

There were no drains noted within the building. The wastewater pumping area consists of a 
large below-grade pit where all wastewater collects. From here, it is pumped directly to the 

treatment works in Lyubuchany. 

Air Emissions 

There are no appreciable air emissions from this building. 

Incinerator 

Electrical Transformers 

No liquid-fdled transformers or capacitors are located within the structure, only electric 

very shon period of time prior 

The main purpose of the facility incinerator is to dispose of animal carcasses (rabbits, 
rodents, monkeys, etc.) after controlled testing. Animal carcasses are stored for a short 
period only, until sufficient quantity is present. These carcasses are stored in a secure, 
refrigerated cabinet. Additionally, as stated previously, small amounts of spent solvents and 
oils are also burned, along with biological waste filters. The incinerator operates at 
temperatures in excess of 1200 degrees C (2300 degrees F), and little, if any, ash is 
generated. The small quantity of ash which may remain is non-toxic and is mated as normal 
domestic type waste and disposed of at the sanitary landfill with other site-generated debris. 



Drains and Pits 

The main incinerator area is located below ground surface in a basement. There is a small pit 
with a pump which keeps the basement axe from flooding. The water is pumped to the 
wastewater lines and on to the wastewater pump house. No other drains were noted in the 
incinerator building, 

Air Emissions 

The incinerator is permitted by the district environmental authority in Chekhov. No separate 
air emission testing is performed on the incinerator stack. 

Ancillary and Other Structures 

In addition to the stmctures discussed in previous sections of this report, the structures listed 
below were also either inspected or observed during the site inspection: 

Hot water boiler and tank 
Salt chemical boiler 
Two warehouses 
Air intake structure 
Gas metering building 
Electrical building 
Water tower .' 

Potable well field/pump houses 
On-site housing 
Two buildings under construction (vodka bottling joint- 
venture 

Of these structures, only one environmental concern was noted. The electrical building 
houses a diesel generator for the production of emergency electricity in case of a power 
outage. The system currently employs a UST for the storage of diesel fuel needed to operate 
the generator. Previously, an above ground vessel was utilized for a smaller generator. 
There is a concrete pit adjacent to the generator, which has an unknown quantity of diesel 
fuel in it. While there is apparently no direct conduit to soils from the pit, the presence of 
this fuel is of concern as far as impact to site soils and perched water is concerned. 



- - 
- 

- Summary of Site Related Environmental Concerns 

The following minor enviranmental concerns were noted either on-site or adjacent to thc site: 

Th&e is a possibly that asbestos conudning materials are in use as insulating 
materials in the boiler house and incinerator, 

While not of extreme concern, the presence of a former UST for tempmy storage 
of wastewater is notable. If this UST had any leaks, impact to site soils may have 
occurred; 

Even though the AST for gasoline has never been used, its presence, along with the 
gasoline pump, indicates the potential for a gasoline release to soils; 

It is'unknown whether or not PCBs ate present in the dielectric fluid in facility 

transformers; and, 

0 The overall site housekeeping is only fair. While there were no indications that the 
debris contained anything that could cause environmental impact, their presence 
immediately raises the question of that possibility. 

Please note that these conc~rns are based on current U.S. regulatory climate and regulatory 
compliance issues. The Russian environmental policy, both national and regional, apparently 
does not consider these major concerns. 

5. Regulatory Review 

The Russian Federation remains the largest governmental unit in the world, covering over 17 
million square kilometers and having a population of well over 153 million. Additionally, the 
old Soviet system of almost total governmental control created a bureaucracy second to none.. 
The environmental regulatory climate was not immune to this system. Environmental laws 
and regulations were in force, but they were, on a whole, fairly basic, poorly enforced, and 
oftentimes ignored. It will take many years for these conditions to change for the better. 

In November of 1991, the Ministry of Environment and Natural Resources was established. 
This new ministry was created to regulate all aspects of environmental protection and 
regulation in the Russian Federation. The ministry enacted "The Law of the Russian 
Federation on the Protection of Natural Environment", which takes a broad view and all- 
encompassing approach to regulating environmental issues. It establishes the premise that 
citizens of the Russian Federation have the right to live in clean environmental conditions. 
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From there, the Law puts forth 94 articles and 15 chapters on overall environmental 
- - -. management. 
- 

7- 

At the rqucst of the Institute and Lederlc-Praxis, actual communicatiae.i with environmental 
agencies and ministries was not conducted. It was feared that communication with these 
agencies and ministries may subject the Institute to undue attention. It was decided to look at 
environmental compliance from a broader view, especially shce the Institute did not exhibit 
any serious outstanding environmental questions or practices. 

Site Interaction with Regional Environmental Agencies 

The Institute of Immunology, which is not an industrial site and would not be corkidered as a 
potential "major polluter", has most of it's.environmental regulatory contact at the regional 
and district levels. 11.1 the case of the institute, "local" agencies of the Moscow Region and 
Chekhov District have the most interaction with the Institute. The Institute provided a list of 
those agencies which, in some way, either regulates their activities or inspect their facilities. 
The actual list is included in Attachment (2-3, Exhibit 3. A translation of it, listing those 
agencies or administrations responsible in some way for environmental compliance and 
enforcement, is provided below: 

Regional Environmental Administration - Chekhov 
Environmental / Sanitary Administdon - Chekhov 
Civil Defense 
Hydrogeological Administration - Moscow 
Fire Prevention Administration 
Fishery Inspection (any discharges to the river and the affect on river ecosystems) 
Hydrometercological Committee (surface water) 
Water Board for the River Basin 
Architecture Administration 
YODOKANAL - Russian Water Supply and Consumption Authority 

These agencies and administrations are the ones which directly regulate the environmental 
aspects of the Institute. For instance, these authorities receive Institute documentation on or 
regulate aspects of air quality, potable water analysis, incinerator permitting, wastewater 

effiucnt lcvels, and discharges to rivers, as well as building codes, fire equipment standards 

and fire safety, and civil defense issues. 
- 

- The Institute does not have a separate environmental department, nor one person responsible 
for environmental compliance. However, their ncord keeping on environmental issues is very . 
good. In all cases, the Ilnstihlte's monitoring (air, warer, etc.) results were well within 
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regulatory stanrlards. In addition, discussions with Insti~tute personnel showed them to be 

exucmely environmentally aware and apparently committed to good site environmental 
management. 

Outstanding Regulatory ]Issues 

Based on the site visit, discussions with Institute personnel, and limited knowledge of current 
Russian and past Soviet environmental regulations, no rerious regulatory issues were apparent. 
The Institute personnel, mostly scientists and professionals, have a keen awareness of 
environmental issues and sound environmental practice. 

6. Site Specific Issues 

The following subsections discuss specific issues associated with the Institute based on it's 
location and on the interests of a U.S company desiring to locate there. 

Proximity to Nuclear Facilities 

The Soviet nuclear program was not as regulated as the U.S. nuclear program or that of other 
western countries. Accidents at nuclear facilities such as the Chernobyl Generating Facility 
in the Ukraine, 400 miles southwest of Moscow, has brought this fact to light in a rather 
dramatic way. In addition, with the new openness of the Russian Federation, other reports of 
nuclear accidents and incidents have come to light in recent years. 

While it was not possible to collect direct information on the location of nuclear facilities in 
the area of the Institute from the "public record" of appropriate ministries, the following 

information was obtained: 

1. Institute personnel indicated that the closest nuclear power plant is in Obninsk in the 
Kaluga region, 50 miles southwest of the Institute. The next closest plant is in Kursk, 280 
miles to the south. 

2. Recent articles in the New York Times, The London Sunday Times, and even 
Readers Digest point to very serious nuclear problems, including outdated and/or p r l y  
designed reactors and uncontrolled nuclear waste disposal sites. These include: 

There are over 100 reported "trouble spots", including reactors and waste sites, 
located throughout the Russian Federation. 



There m reported to be over 50 nuclear reactors of varying sizes widm the 
city of Moscow, mostly at scientific research institutes and universities, 

It is reported by the London Sunday Times that there am over 600 nuclcw 

waste storage/disposal sites within the Moscow region, of varying sizes and types. 

Aside from the reporred locations of the closest nuclciu power stations by Institute personnel, 
the additional information presented above has not been cohfimd through old Soviet or 
Russian Federation records. 

Land Ownership 

While some privatization of land is in progress in the Russian Federation, the Institute of 
Immunology does not at present own the land on which it is located. Officially, the land still 
belongs to the "state". Institute personnel indicate that eventually the Institute will be given 
ownership of the land it currently uses and has option to use. However, in this light, liability 

issues become very uncertain. 

- 
Under the current system, it is uncertain who would be ultimately liable if any serious 

- 
environmental problems, either historical or current, were to be discovered on the site. Should 
a third party wish build or lease facilities through a Russian enterprise which is located on 
state owned land, a detailed investigation on liability issues would definitely be warranted 
prior to final agreement. 

Other Site Issues 

Vacant Land for Additional Construction 

The Institute has offered Lcderle-Praxis access to land located outside, but immediately 
adjacent to, the original boundary of the facility for construction. The area is forested, and 
includes the new administration building under construction. ERM investigated this forested 
area and the building as part of this assessment. 

The building is a three story structure, unfinished at present. It has been left in this condition 
for several years. It is concrete and brick construction. At present, no environmental issues 

were noted. 
- 

. . 



A - The land adjacent to the building was also inspected. It it; virgin forest, and there wen no 
- - indications of any disturbances, dumping, spills, or any other activity which may have 

indicated environmental impact. 

Prior Concerns 

Preliminary discussions with Institute personnel during previous visits led to some concern 
regarding specific site activities based on information reportedly supplied by some facility 
personnel. These initial concerns arid the result of further investigation of these concerns 

follows: 

Initially, it was thought that the Institute had at one time ken either a manufacturer 
of biological weapons or had conducted research on biological weapans. Further 
investigation and questioning of Institute personnel revealed that no work on biological 
weapons or research on biological "eapon was apparently conducted. The Institute 
conducted research and manufactured vaccines for the Soviet military for use against 
biological weapons. They indicated that at no time were any live strains of bacteria or 
viruses brought on-site; only "dead" material (DNA) was used for research. According to 
Institute personnel, there have never been any material on-site which could be considered 
a sevene "biohazard". 

It was reported that the Institute has a radiation monitor to monitor ambient air as a 
result of the Chernobyl nuclear accident. Personnel indicated during this site visit that the 
monitors are used only to monitor in-house isotopes used in the Institute's research, and 
that the monitoring is in no way connected to the Chernobyl accident or conducted to 
monitor the possibility of another similar situation. 

7. Summary of Investigation 

The environmental site assessment of the Institute of Immunology revealed several areas of 
concern; however, none can be considered extremely serious based on current Russian or even 
U.S. regulatory guidelines. They are presented here as minor issues of limited concern. LPB 
may wish to pursue further investigations on these environmental issues prior to any financial 
commitment at the Institute. 



Based on the data obtained during the site inspcctim, subsequent limited regulatory review, 
and interviews with pcr!mnnel familiar with the site and its history, the following an 
considcted minor environmental issues which may warrant further investigation and/or 
action: 

There is a possibly that asbestos containing materials are in use as insulating 

materials in the boiler house and incinerator; 

While not of extreme concern, the presence of a former UST for temporary storage of 

wastewater is notabte. If this UST had any lcaks, impact to site soils may have 

occurred; 

Even though the AST for gasoline has never k e n  used, its presence, along with the 

gasoline pump, indicates the potential for a gasoline release to soils; 

It is unknown whether or not PCBs are present in the dielecmc fluid in facility 

transformers; 

The overall site housekeeping is only fair. While there were no indications that the 

debris contained anything that could cause environmental impact, their presence 
immediately raises the question of that possibility; 

Current environmental legislation in the Russian Federation is under transition; 

Liability issues regarding impact to the environment from current and historical 

practices on-site are not clear due to the fact that the state owns the land on which the 
Institute is located. Any third party located on this property may share any past, present, 
or future liability; and, 

Therc are reported to be numerous nuclear reactors and nuclear waste storage areas 

throughout the Russian Federation and the Moscow region in particular. This is only an 
issue given the rather questionable safety record of the former Soviet nuclear program. 

Recommendations 

Based on the findings presented above, the following recommendations are offered: 

It may be prudent to investigate the presence of asbestos and asbestos containing 
materials around pipes and flanges in the boiler house. If present and if the material is in 



pod condition, routine prcventativo maintenance may bc the only requircd action; 

removal may not be necessary, 

Unlcss the Institute is in din need of thc g~solinc pump, 11 should be removed. In any 
case, the tank should be removed in order that it not be used in thc future. 

It may be appropriate to have the transformers tested for PCB content in the diclcctric 
fluids. 

If possible, the Institute should institute better housckacping practices. Areas of debris 
and construction materials should be cleaned-up and Qi,.qxxed of properly. Open mnches 
should be filled and graded as soon as possible. 

Evolving Russian Federation environmental legislation should be carefully monitored. 

Prior to any commitment of capital by LPB, questions regarding land ownership and 
subsequent liability issues need to be addressed with the Institute and appropriate 
ministries of the Russian Federation. LPB should be clear on what, if any, liability it may 
inherit or be responsible for as a lesser: or future owner of any property at the Institute. 

Although it is not known exactly how to proceed at this time, LPB may wish to 
investigate to a greater degree the proximity of nuclear facilities and their function, age, 

and safety rccords. 

8. Disclaimer 

Scope of Activity 

This report is based upon the application of scientific principles and profsssional judgment to 
certain facts with resultant subjective interpretations. Professional judgments expressed 
herein arc based on the facts currently available within the limits of the existing data, scope 
of work, budget and schedule. To the extent that more definitive conclusions are desired by 
the client than arc warranted by the currently available facts, it is specifically ERM's intent 
that the conclusions and recommendations stated herein will be intended as guidance and not 

necessarily a firm course of action except where explicitly stated as such. WE MAKE NO 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, 

-. 
WARRANTIES AS TO MERCHANTABILITY OR FITNESS OF THE PROPERTY 

- 
FOR A PARTICULAR PURPOSE. In addition, the information provided to you in this 

report is not to be construed as legal advice. 



ERM in not engaged in environmental auditing and reporting for the purpose of advcrtisi-rg, 
sdcs promotion, or cndorscmcnt of any clicnt's interests, including raidng invcstmcnt capital, 
recommending investment decisions, or othcr publicity purposes. Client aehrowlcdgcs this 
report has been prepared for the cxclusivc use of client arid agrccs that EKM reports or 
correspondences will not be used or reproduced in full or in part for such purposes, and may 
not bt: used or relied upon in any prospectus or offering circular, Client also agrees that rronc 
of its advertising, sales promotion, or other publicity matter containing information obtained 
from this audit and report will mention or imply the name of ERM. 
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Xnstit.uk of llrnmunology 
Moscow Region 

Lpbuchany, Russian Fedelration 

Source: Pneunatiques MicheIin, 1991 Scale: 1 inch = 50 miles 
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Attachment C-2 
Site Photographs 
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SITE BHOTOCRAPltIS , 

Underground Diescl Storage Tank 

Above Ground Gasoline Storage Tank - Not in Service 

Gasoline Pump Area 

Disconnected Supply Pipe - Gasoline Tank to 
Gasoline Pump 
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Attachment C-3 
Site Documentation 
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EXHIBIT 1 
Potable Water 
Analysis 

- - 
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Original watcr chemical a n a l y e i s  

Chlorides 350 8.0 R . 0  1 . 1  11.9 5.8 3.9 
fng ' 1 )  

- Osidat ion * *  1.29 1 . 2 8  1.7 1.1 1.6 1 . 3  
- 

- sucept ibi 1 i t . y  
( n g i l )  

Annonium * *  0 . 0 5  0.09 0 . 2 3  0 . 3 5  0 . 2 5  0.09 
salts (mg'l1 

Sitrates 4 5  0.3 0.01 - - 0.2 0.2  
(mg '1 

*Substance equivalent is defined as weight anount which reacts with 
1 weight unit of hydrogen. 

The water subjected to treatment at the existing deironing station 

1 
.,- ** Russian standard unknown - Denotes US drinking water 

standard or lack of US standard 
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EXHIBIT 2 
Air Quality 
Record 

THE ERM CROYP 5.74 LWBUC&NY SlTE, RUSSIAN FEDERATION, C.1.S.-8/17/93 



. - 

- 
I - 
12. 
13. 
14.  
15. 
.IG . 
IT. 

18. 
19, 
20. 
21. 
2.2. 
23. 



THE ERM G
R

O
U

P 
5.76 

L
W

B
U

C
H

A
N

Y
 SITE, R

U
SSIA

N
 FEDERATION,-c.I.s.-8/17/93 



EXHIBIT 3 
Listing of 
Environmental 
Agencin s 
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Section VI 

PROPOSED SITE 

and 

FACILITY PLAN 



A. Facility Concepts and Deslpn Asscssmcnt 

1. Introduction 

A preliminary design concept was generated after the initial programming. The concept was a 

generic design layout intended to mcet US building requirements. 

2. BuUdhg Configuration Concepts 

Four alternative building configuration diagrams were generated as shown. Each of the four 

schemes makes use of the following concepts: 

Clearly sequential layout of the OPV and DTP prc2esses. Although there may be as much 

as six month delay between the bulk batch and the fill steps, a sequential layout will help 

to avoid mix-ups of work-in-process from the production line to the warehouse and back 

to the production line again. 

Separation of the OPV (live virus) and the DTP processes. Building system design will 

be separated for these two process areas, but a physical separation is also necessary so that 

movement of people oh equipment cannot cause cross-contamination. 

Isolated, or separate Quality Control facility to maintain cleanliness. The alternative 

schemes offer varying proximities to OPV and DTP Bulk Batch, Fill and Pack areas, the 

Warehouse and to Media Prep, each of which are areas that require quality control testing. 

It was a single story design layout. 

Scheme D was selected as the building configuration that would serve as a basis for this study 

because it offered the greatest flexibility with the fewest disadvantages. The use of the main 

corridor offered some of this flex.;5ility. - - 
I 

The design was forwarded to the subconsulting firm, John Brown (JBEC) along with the 

program, construction assumptions, design requirements, a cost estimate, and schedule. JBEC 

was contracted to review thcse relative to Russian regulations and construction practices. 
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WAREHOU3E 4 ONE 31DE 

-CLEAR SEPARATION OF INCOMING VS. OUTGOING 
-CONTINUOUS BULK/FILL/PACK FOR OPV 4 DTP 
-5EPARATlON OF OPV V5.DTP PROCE5S 

DISADVANTAGE5 
-DISTANCE OF FUTURE L INES FROM SHIPPING, RECE IVINC-, STOR. 

- -DISTANCE OF STORAGE FROM DTP FILL 4 PACK 
- 

I -OVERLAP OF DTP 4 OPV TRAFFIC 
-MAY REQUliFEE f l 2 E  SEPARATION CON5TRUCTION 
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SCHEME & 
WAREHOUSE ONE END 

ADVANTAGES 
-CLEAR 5EPARATION OF OPV V5. TSTP(TRAFF1C 4 
-CONTINUOUS BATCH/f3LILK/FILL/PACK FOR OPV 4 
-FILL 4 f ACK CLOSE T O  STORAGE 

DISADVANTAGES 
-DISTANCE OF FUTURE GROUJTH FROM 

PROCE55) 
D T P  
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ADVANTAGES 

UIARECIOUSE BETWEEN L I' ?Z5 ' 

. 
-CLEAR SEPARATION OF D T P  vS. OPV STORAGE 4 PROCE55 
-CONTINUOUS BATCCI/BULK/FILL/PACK FOR 
-FILL 4 PACK AREA5 CLOSE TO STORAGE 

DI~ADvANTAGES 
-DISTANCE OF fiLASSWASI-I MEOIL PREP 

OPV 4 DTP 
Of SUPPLIES 

FUGM LINES 
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. - 
QC BETWEEN BUL.K/FILL 4 PRODUCTIC 

ADVANTAGES 
-CLEAR SEPARATION OF OPV 4 D T P  
-CONTINUOU5 BATCCI/BULK/FILL/PACK FOR OPV 4 DTP 
-F l iL  4 PACK CLOSE T O  STORAGE 
-5EPARATION OF QC 

DISADVANTAGES 
-DISTANCE OF FUTURE GROWTH FROM SATCCI 4 FILL 

- 
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Represenhtives of JBEC visitcrl the propod site, along with LPU, Flad, AEI, ERM, and 

Saphcc rcprescntativss. Thc comments rcceived from JBEC arc included in Swtion VI.B.2. 

The initial design concept was modified to fit the requirements and opportunities of the proposed 

site as well as to reqxmd to JBEC comments and more specific engineering requirements. 

IU. Impacts sf the Russian Methods on Facility Design 

1. Construction Assessment 

Materiab 

Almost all constn~ction is precast concrete, including floor slabs, cslumns, walls and roof 

panels. Steel is available but rare. Redi-mix concrete is also scarce because redi-mix trucks are 

not readily available. It is common to see cranes sitting at construction sites to position the 

precast into place. Note the photographs on the following page that show two different 

construction sites, both with a crane, both using precast dements. Modules of 6 x 6m or 6 x 

9m are among those commonly available for building construction. Ail sizes fmn 6m to 24m 

in 3m increments is necessary to match floor and wall panels. 

Other Russian native materials include metal sandwich wall panels. JBEC indicated that these 

tend to be bigger and more massive than would be used in the US. 

Neither the grade of building finishes nor the quality of construction that we were able to view 

was what would be necessary to meet cGMP requirements. They would also not meet general 

US company management expectations. 

Given the need for economic construction and high quality facilities general recommendations 

are the following: 

Local materials should include the basic shell, e.g., precast concrete floor slabs, walls, 

roof panels and columns. 

Flad & Associatee, Inc. 6.06 NIS Feasibility Study, 92210-00 
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- R u v s i a ~ ~  Construction l'rucliceu 

Ccneral 
Const ruc- 
tion in 
Office 
Area 
Moscow, 
Russia 

Note the 
precarr 
concrete 
construction 
which is so 
prevalent in 
the Moscow 
area, A 
crane is left 
at the site for 
long periods 
of time. 

Vodka 
Bottling 
Plant 
Lyubuc hany, 
Russia 

Precast 
construction 
is used for 
factories. 
Neither steel 
nor redi-mix 
concrete is 
common as a 
building 
material, 
although 
both are 
available. 

\ 
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.- - arc the followirmg: 
7 Local materials should include the basic shell, e.g., precast concrete floor slabs, wdls, 

roof panels and columns, 

Building, finishes and specialty utilities such as proccss piping and electrical should be 

review4 on a case-by-case basis, however it is likely that the majority would be assumed 

to be imported into Russia. 

hxl construction labor may be appropriate for most construction . Some specialized 

foreign labor will be necessary for areas such as process piping arc-welding. 

Supervisors of each crew should be imported and held responsible for training and quality, 

This will most likely require more time for construction. 

Schedule 

According to JBEC, construction work in Russia is sequential. First the civil contractor does 

the underground work,foundations and building. They pack up, and then the mechanical 

contractor does their work. Third is the plumbinglpiping colitractor and fourth is the electrical. 
- 
- - Windows and finishes follow .this. 

- 
JBEC indicated that the resulting schedule and praductivity prolongs the period of time required 

to complete a project. They indicate that this is t,ypical for Russian construction but that it is 

possible to use western - type schedules with overlapping trades. (They achieved a 24 month 

schedule at Budyennovsk.) 

Another reason for longer construction periods, is the prolonged winter snow season. 

- 
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2. D d g n  Aar~csslment: Rudwlrrn Rcgulutions 

This document defines the findings of the John Brown (JBEC) Spdalist Pharmaceutical Uroup 

in connection with the requirement to "Russiani~e" ther current Dcslgn Basis. This ilsscssmcnt 

is based on a single story design layout comparable to the configuration shown in Section 

VI.A.2. 

JBEC has used its experience and involvement in Bulk Pharmaceutical Chemicals and dosage 

form projects for western companies considering Former Soviet Union (FSU) investment to 

derive these conclusionu. 

The study has evaluated the proposed layouts and the internal specifications with respect to the 

following considerations: 

- GMP 

- LayouVDesign Principles 

- Fire and Occupational Safety 

- Environmental concerns 

GRlP 

The proposals meet the general requirements of GMP as defined in the Russian standards for 

cleanrooms. 

The Russian G.M.P. regulations follow the E.E.C. and The Oramge Guide classifications. There 

are also regulations that are specifically Russian and would appear to have their origins in 

Russian conditions and construction standards. These include a re-~uirernents that clean rooms 

of grades 3 and above shall not be placed on an outside wall. This is not an issue with the 

current layout but there are Occupational Safety issues associated with in tmd rooms. 

~- 
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LayoutlDcsign Princlplce 

In the cvent that Russian equipment is propad (services plant), due allowance should be mdc 

for the fact that it is some 50-100% largcr than Weshm. Plant areas should be increased by 

some 30-50% if tkc joint venturc partner is to supply this equipment. 

It is noted that a 6m x 6m grid has been used together with the 9m x 6m grid and it presurned 

that a U.S, design firm is aware of the widc u s e  of thcse in Russia in their standard pre-cast 

concrete structural system. If it i3 the intention to use guch structural system it should be noted 

that the height units are in multiples of 1.2m with 4.8m being the most common use, It should 

also be now that manufacturing times for these systems have always been extended and erection 

times slow. 

The Russians have a preference with attendant Regulations for pipe distribution racks. Pipes 

serving one area are not permitted to pass another. Biped utilities are usually distributrd 

externally on racks passing into the buildings whcre required. This may conflict with the most 
- - obvious route in the layout, 
- 

In connection with Warehousing, it should be noted that pallets are not generally available in 

Russia. Consequently pallets are depalletized directly into vans, railcars etc. When large 

numbers sf movements are, involved this affects efficient use of space in Despatch areas. Pallet 

manufacturing units are routinely installed within facilities to overcome this problem. It is 

anticipated that an internal pallet system will operate for GMP/control purpose. 

F i i  and Occupational Safety 

Russian regulations which apply are: 

- VSN 64-861-88 Instructions on construction design of enterprises of medical and micro- 

biological industry. 
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SNiP 2.01.02-85 Fire and Safety Delpign Standards. 

SNiP 2.09.02-85 Bullding Code, 

SN 245-71 Sanitary Protective Zones, 

Although no major difficulties in relation to the existing design tire obmved, the following 

pints are worth examining at the next stage. 

(0 The existing site operations dictate a siuritary corridor 500 m wide ar~und the site, 

Howevcr, it may be possible to classify the new facilities (in particular the 

production building) as Class V (within SN 245-71) for Finished Medicinal. 

Production (corridor 50 m wide). This might release more space for the new 

development. 

- 
(ii) The new buildings cannot be linked by ground level corridors because of the 

- 
requirement for 30 m segregation and access to all sides for fire appliances. A 

gallery at >4.5 m above ground and courtyard access 15 nr wide would resolve this. 

(iii) The existing proposed single floor production building has escape travel distances too 

long to meet the requirements based on the current interpretation of classification of 

use. 

A multi-story @on would resolve this comparatively easily and in 

rnaterialsJpersonne1 flow terms achieve the requirement. 

The Russian Regulations are very similar to those of the U.S. in that they require: 

(i) Sanitary corridors around sites. 

(ii) Access between buildings for fire-fighting purposes. 
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(111) A sysbm that breaks down tho volumc of a building into !Ire, resisting compartmentv with 

the openings ktwccn protactad by doors or shutters of rated fire resistance. 

(h) Staircases to bo enclod to provide protected shafts vertically with mlf-closing flm rated 

access door with direct oxits to the outsidc. Such staircases arc sited at points to always 

providc alternate means of escape with fire protected corridors providing lirlks to thew 

where a series of individual rooms obtain, Escape distances from rooms arc varied 

according to the rlsk and the total distance of travel is controlled. 

Our interpretation of the Russian regulatiorr is as follows:- 

The sanitary corridor around the existing site operations needs to be 500 m wide. The 

sanitary corridor around a Finished Medicinal Production site (Class V) is SO rn. 

It could be argued that the plant rcceives a finished medicinal product and therefore Class 

V applies. This could release :ite space and be beneficial to the !ayout. 

The distance between buildings should generall) be 30m, and fire-fighting access is 

requirtxi on all sides. This dictates changes to t1.c initial layout. 

The distance to escape routes for the Media Prep and glasswash area, as shown on the 

sketch, exceed the maximum distance permitted based on the table ir~cluded in the 

appendix. 

Fire escapes around the perimeter of the building should be at a minimum interval of 

200 m. 
Emergency exits shall be decentralized and emergency exits from a room shall be not more 

than 1.5 i P  (where p = perimeter of room). 

Clean areas will be without the proscribed access to natural light and therefore if they are 

greater than 200 m2 they will need internal glazing. Since t' .rre is increasing use of glazed 

walls for clean rooms this is not an issue. 

The fue alarm system propod ;i w u s  to exceed the statutory rcgulsiory requirements but there 

is legislation covering alarm sy; :ms for evacuation and defection systems. The same applies 

to sprinkler and fire fighting systems. 
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4- Thcro am a plathorn of rcgulationu covaring explosion Ask, solvents use of dust hazard. Since 
- thew am not directly applicable to this facility it is aufflcient only to be aware of their axistcnco. 

It is important to remember, however, that no arm, not even a gallery that can be accessed by 

people should be located over my equipment having m explosion risk. 

Environmental 

The requirement for biologically and chemically inert waste discharges is no different from U.S. 

norms. 

Ruuian regulation requires all wastes discharging into the municipal drainage systems to be 

bic!:ogically and chemically inert and all solid wastes to be decontaminated before disposal or 

be destroyed by incineration. This will lil.. : be provided since it is no different from European 

norms. 

Specific regulations covering laboratories and animal houses appear to be equivalent to western 
- 

legislation. These will need to be reviewed in due course but for the initial planning 

requirements it is sufficient to recognize that animal buildings must be to windward of other 

buildings. 

Animal Facilities 

Animal facilities should be placed in outiying areas and windward to other buildings. 

Soivents 

Small quantities of solve& (1-2 days usage) can only be held within the building in a separate 

room equipped with fire-fighting systems and a separate exit. 

- 
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The issuc~ raised in connection with Layout Fire/Occupational Safety should be considered in 

any further design development, 

In broad terms a three story production building with production at Level 1 (ground) and Level 

3, Media Prep. and Olassware on Level 2 and an adjacent warehouse should be considered. 

Central core elevators and stairs would solve the escape distame problems. 

Laboratories and animal houses could reb;?ain linked to the main building via a gallery. 

The use of pallets in the warehouse should be considered within the context of a company's 

policies on distribution. 

NIS Feasibility Study 



3. Proposed Sitc and Fucility Design 

Alternative site plans w m  considercd and the preferred plan labelled "Proposed Site Plan" in this 
section was chosen, Some of the key features of this plun include the following: 

A service "courtyard" shown at the west side of the proposed construction which is used 
for truck receiving and shipping. This method of configuring the product and muterial 
access and egress points offers a higher degree of control over the moverncnt of goods. 
A grouping of "people functions" at the southwest side of the proposed new construction, 

This relates to the existing 101 locations of people functions. The people-intense functions 
in the proposed facility include the Administration Ruilding, the Manufacturing Building 
and QC! Test Labs. 
Prevailing winds are from the southwest. This configuration offers the opporturlity for the 
cleanest air 'intake (during prevailing wind conditions) for the key QC and Manufacturing 
Buildings. Subsequent, more detailed, studies should align the exhaust of the QC Building 
so that it is not aligned with the intake of the Manufacturing Building. 
An access road is provided around the north and east sides of the project, This road is 
intended for fire access. It would be proposed that the gate be configured for emergency 
entrance and egress only. 
Direct adjacency is provided for the warehouse to the manufacturing building that it 
supports. 
The Central Utility Plant provides fairly direct routing for services needed for the facilities. 
The most critical users are the QC facility and the Manulfachuing facility. Although the 
proximity to Manufacturing is good, the distance from QC is not as close as desirable. 
Subsequent phases involving more detailed design may reconsider the tradeoft; of this 
location configuration with other options that may also maximize the best wind direction 
and people interaction. 
Security for the site is proposed to be provided by extending the 101 security fencing 
r m d  the new facility. A guard stationfreception area is located within the Administration 
complex. Alternatively, a standalone gate-house could be located at t b  southea: .. comer of 
the site. 
Minimal parking spaces have been provided in this plan. Culturally, very few employees 
are expected to drive to work, with most employees using mass transit or 101 buses. 
Visitor and administrative spaces only have Ine n shown. In the future, if private 

- 
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trunsportution becomes more prevalent, udditional parking stalls may be rcquircd. 
Lockcrs/showers/restrooms ar;: located ut the entrance to thc rcspcctivc urcus In which thc 
employees will work, 

Thc layouts of the specific buildings within this complex arc described below. Conceptual layouts 
of the following proposed buildings are included in this section. 

Manufacturing 

The building was redesigned to a three story configuration for several reasons: it helps to minimize 
the site coverage which would have been overwhelming at this site and it reduces the exit access 
travel distance, the requiremeints for which appcar to be shorter in Russia than in the US. The 
design configuration has been derived by use of the following key concepts: 

Isolation of the OPV(Po1io) suite from DTP suite and other activities. Separate support 
areas including restrooms, showers, lockers, housekeeping, breakrooms, conference 
room, and management offices are dedicated ;: o each of the three sets of activities and are 
separated by floor as follows: 

1st Floor - DTP Bulk Batch, Fill and Pack 
2nd Floor - Media Prep and Glasswash 
3rd Floor -0PV Bulk Batch, Fill and Pack 

a Minimize work-in-process movement through the facility, This was accomplished by 
arranging processing as well as storage freezers and chill., + IS in a sequential, linear 
configuration. This would help to avoid any potential product mix-up which could be 
attributable to the added problem of language confusion. 

GMP separation of work-in-process from outgoing product. Building corridors have been 
arranged to allow a clockwise circulation so that materials that come into the building do not 
cross paths with outgoing product. 
Air locks vith restricted access are required for entrance to or cxit from each floor. 
Additionally, a sequence of three air locks (equipment in or out, people in, and people out) 
are provided for access for each of the cleanroom ueas within the building. 
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Warehouse 

Tie warehouse is a very key, inxegral component supparting the manwfucturing function. Thc 
design of this one story building is driven by the following kcy conccpts: 

Separation of incoming work-in-process and materials from outgoing product. Outgoing 
product is stored in the chillrooms (for DTP) and freezers (for OPV) in the warehousc. 
These chillrooms and freezers are located closest to the manufacturing building in the 
southeast part of the warehouse. 
Incoming work-in-process product is taken directly to a freezer or chillroom at the far side 

of the manufacturing building. These shipments are infrequent. 
Other incoming materials are substantial in volume and need to be closest to the areas that 
they support, including Fill and Packaging areas for both OPV and DTP. These parts of 
the manufacturing building are located closest to the warehouse. These storage areas ruc: 

located near manufacturing on the northeast side of the warehouse. 
Package label and inspection, staging, etc. are at the southwest end of the warehouse, 
nearest the actual shipping and receiving dock. 
Other support areas including shop, garage, etc. are located together and at the northwest 

- end of the warehouse, 

Quality Control Vivarium 

The design of this first story of the two story Quality Control building accomplishes the following 

key concepts: 

Separation >f breeding suite from animal test suite. 
Dedicated areas in both of the above animal areas include restrooms, showers, lockers, 
housekeeping, breakrooms. 
Entrance to the suite is through the shower, locker, restrooms at one end (people access) of 
each suite. Emergency air lock egms is provided at the other (support) end of the comckr 
in each suite. Supply and waste access is through rooms at the support end of the suites. 

Separation of incoming supplies and traffic from outgoing materials and traffic in the 

support areas. 
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Quulity Control 'Tcblt L u h  

'rhc dcsign of this second story of the two story Quulity Control building is hascd on thc following 
key concepts: 

a Ccntrul locrrdor~ of support futilities for easy ucccss to all of the four lribs m d  for eusier 
access to the sulffs who mainwin supplies, 

* Exterior windows, i.e,, nutuml lighting, for labs. 
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4. Summary: Building and Utility Area Analysis 
- 

- 

The following page summarizes the ma required in the revised building plans. The area is shown 
in both US and metric numbers. The programmed net square feet is also shown. An efficiency is 
calculated for each building and another is calculated for the complex overall. These figures are 
typical of comparable facilities in the US. 

Utility areas are also shown in metric and US numbers by building, by floor, and overall, with % 

usages of each building and overall calculated. 

Building heights are also provided in meters to facilitate cost calculations. 

- 
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Building and Utility Area Analysis 
Design Assumptions 

Proposed Proposed 
GSF GSM 

Program Proposed Proposed Building Height (M) Penthouse Height (M) 
NSF Utility SF Utility SM Flr to Clg Structure Fir to Clg Structure 

Total 
OM) 

22.8 

16.8 

12 

13.2 

12 

Building 

Manufacturing 

Space Deslgnatlon 

First Floor 
Second Floor 
Third Floor 
Penthouse 
Subtotal 
EfticiencyRJsagc 

Quality Control 
Labs & Vivarium 

Fit Floor - Vivarium 23,694 2202 
Second F!-2- - QC 
Pcntrlouse 
Subtotal 
EfficicncyIlJsage 

Warehouse 
& Support 

Fit Floor 
Penthouse 
Subtotal 
Efficiency/Usagc 

Admin (3 Floors)) 
QC Admin 
Penthouse 
Subtotal 
EfficiencyRJsage 

Adminlstratlve 
(=urn&) 

Central Utilities 
Plant 

First Floor 
Subtotal 
EfficicncyRJsage 

Interaction Space 

Total 
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Key Questions Answered by John BrowdSaphec - 

What Russian Regulations control the siting of a Production plant producing human 
vaccines? 

Design of the plants producing vaccines and senuns is carried out in accordance with 
"Instruction on construction design of enterprises of medical and micro-biological 
industry". BCH 6QW88. 

What specific regulations control the distances production buildings laboratories and animal 
houses must be from other buildings adjacent to the site and from each other. 

Environmental protection wne is identzyed in accordance with CH-245- 7'.  Tlre distances 
from the process buildings (with vaccines and bacterial remedies) to the other buildings - 
not less than 30 meters @. 3.4 "Instruction . . . "). 

Design of buildings with half-closed yardr, as well as buildings which fonn closed yards". 
("Instruesion . . . . "). 
What are the specific regulations controlling the discharge of treated biological wastes and 
treated chemical wastes. 

Sewerage system design is to be carried out in accordance with BCH 64-064-88. 

What are the regulations covering the siting of animal houses within the district in which 
the site is located. 

"Vivarium, inspection and labortuory buildings included into the complex are to be placed 
in the outtying areas at the windward sidej?om the other buildings". b.3.6). 

What are the regulations covering the discharge of animal wastes into the public sewerage 
sys!em. 

There are no limits for discharge of the waste watersftom vivarium and sewerage system. 
Newnhle~s  waste waters containing micro-organisms are to be decontaminated in 
accordance with BCH 64-M4-88. 

What are the regulations covering the discharge of gases from hme hoods, biological 
safety cabinets and incinerators. What is the height of discharge required above adjacent 
buildings and permitted levels of discharge. 

The ~t??Ui*&i~n system design is to be carried out in accordance with BCH 64-064-88 
taking into account lire level of hazard within the building. 

- 
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- 7. What regulations cover the storage of small quantities of solvents (w 100 liters) within 
- small containers in a production area for use within aJiune hood for testing purposes. 

Only exchange quantity of solvents can be stored within the process area. The quantity 
for 1-2 days usage is to be stored in the separare room with the exit. The automaticcfire- 
Pghting system is to be provided within the area. 

8. What are the specific regulations contained within the Fire Safety Regulations covering the 
following: - 
(a) Means of escape from a room from the furthest point in one direction or two or more 

directions ie the total distance of travel into a protected corridor or shaft, for high, 
normal or medium risk situations. 

(b) What is the maximum distance of travel permitted for escape from starting point to 
the final exit from the building. 

m e  fireproof level for the buildings and plants should bc not lower than II. 

Crossing of personnel and process flows are not acceptable. 

Quantities of entrances and exits as well as length, width and height of evacuation routes 
are identified by CH I1 2.09.02-85 

- 
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Extract from BC 2.09.02-85 

/I Room 1 Room I Building ( Distance, m, at density of stream of 
volume, category firesistame personnel in common passage, man/m2 

thous m3 degree 
Up to 1 Over 1 to 3 Over 3 to 5 

Up to 15 A, B I, II, IIIa 40 25 15 

C 1, n, 100 60 40 
IIIa 
W W  70 40 30 
v - 50 30 20 

30 A, B I, n, ma  60 35 25 

C I, n ,  ma  145 85 60 
m, Iv 100 60 40 

40 A, B, I, n, IIIa 80 50 35 

c I, 11, nr 160 95 65 
IIIa 
mb, IV 110 65 45 

50 A, B I, n, ma 120 70 50 

c I, n, nr 180 105 75 
IIIa 

60 C I, 11, 111 200 110 85 
IIIa 

1 
C I, 11, ITI 240 140 100 

IIIa 

60 and more A, B I, II, IIIa 140 85 60 

- 

Regardless I, 11, n1 Unlimited 
of volume IXIa 

IIIb, IV 160 95 65 
V 120 70 50 

otes: 
1. The density of stream of personnel is defined as a ratio of the number of persons clearing 

the building through the common passage to the area of this passage. 

2. For rooms with an area in excess of 1000 m2, the distance indicated in Table 2 includes 
the length of the way in the corridor until the exit to the outside or to the staircase. 

3. The distances for the rooms of categories A and B are established with due regard for the 
area of spillage of highly inflammable or combustible fluids equal to 50 m2. 
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C. Coustruction Cost btimate 

1. Overview 

This cost estimate was generated through several sources and took advantage of the multiple 

perspectives needed to generate the data. It involved the following three steps: 

1. Development by FladIAEI of a US-based estimate for a facility that meets LPB production 

needs and US production and building requirements. (Part VLC, Section 2) 

2. Comments by John Brown Engineers and Constructors L i i t e d  (JB-C) regarding Russian 

design, construction practices and regulations, and cost and schedule implications. (Part 

VLC, Section 3, Bases for Conversion) 

3. Modification of the design, schedule, process assumptions and cost estimate assuming 

construction in Russia. Development of a cash flow estimate. (Part VI.C, Section 3) 

All costs are shown in 1993 currencies so that LPB can handle inflation/escalation assumptions 

consistently in the Financial Analysis section of this report. 

2. US Cost Estimates 

The first step of the cost estimate assumed construction to take place near Raleigh, North Carolina, 

USA. The estimate includes material, labor, shipping and scheduling for a Raleigh, North Carolina 

location. 

Assumptions 

Construction and Materials 

.In general, construc~ion assumptions included the following: 

Face brick over concrete block walls (to match the appearance at the Institute of Immunology) 
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- 
- Steel framing roof structure and columns. 
- - 

Single ply roof, ballasted and 3" insulation. 

Foundations - concrete spread footings 

Mechanical penthouse includes steel frame roof and column structure. Clad in insulated metal 
wall panels. Air handlers located in penthouse. 

Skilled construction trades are in ample supply. 

Any abnormally high site cost increases such as the potential requirements for abnormal 
foundations due to the clay soils are not included in the costs. A reasonable cost is assumed at 
this time. 

Utilities are assumed to extend from the existing on-site termini. 

- Building height and configuration assumptions are summarized on the chart entitled "Building and 

- Utility Area Analysis" in Section VI.B.4. 

- 
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Construction Cost Estimate Summary 
Based on Assumed Rates for Construction in North Carolina ($080') 

Central 
UUllty 
Plmt 

Admln 
ornces Warehouse Slte Total 

Qlrcct ConstrucUon CoaR 
1. Gcnml Cohnrudon 
2 Roccss Piping Systc cis 
3. Piping, Fire Roledon 
4. MechanicsU)NAC 
5. Rcctrid 

$8,930 
$3,858 

$341 
$5,512 
$1,088 

$330 
$12,784 

$0 
$0 
SO 

Sum of 1 - 10 $32,843 
0% pcr y u r  $0 
=%of 11 $821 1 
S m o f  11 - 13 $41,054 

6. Instrumentation 
7. Process Equipment 
8. Site Development 
9. Site Utilities 
10. Ocher Shipping 
11. C m ~ c t i o n  Subtoul 
12. Inflation Auowrnce 
13. Design Contingency 
14. Told D i m  C o n n ~ a i o n  

Indirect Construclion Costs 
15. Cyrnamid Engineering 
16. TelcphonclCanp. Sys. 
17. FeeslPermits 
18. Office Fumirhings 
19. Site Survey 
20. hvironmd. A s m ~  F w  

- 21. Soil Testing 
22. Indirect Con S u W  
23. Inflation Allowance 
24. Conhgcncy 
25. Torrl Indirect 

$300 
$96 

$3,828 
$200 

$0 
SO 
SO 

Sum of 15 - 21 $4,424 
0% pcr y u r  $0 
25% of 22 $1.106 
Sum of 22 - 24 $5329 

S M - U p  Coots 
26. TclcphonJComp. Sys. 
27. Moving Expnrcs 
28. Dcomtminrtion 
29. Spare Pam 
30. Commissioning 
31. Validation 
32. Subtod Start-up 
33. Inflation Allowance 
34. Contingency 
35. T0t.l Salt-up 

$136 
SO 

8 5  
$862 
$172 

S2,452 
Sumof26-31 $3,647 
0% per y u r  SO 
25% of Ln. 32 $912 
Sum of 32 - 34 $4,559 

-- 
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LEDERLE - PRAXIS BIOLOOICALS 
ProJect Cost S m r y  - Manufacturing 
FLAD 6 ASSOCIATES/AFFI LIATED ENGINEERS 
PROJECT NO.: 92210-00 
- 

-L SQ FT 78,100 TOTAL MSQ 7,263 W/04/93 
- - COST COST/MSQ COST/SF TOTAL TOTAL ~ O ~ T / M S Q  COST/S. TOTAL -.--l--l--l---------.---*-.----- .--------- ---1-1-------- .-11*-* ----*----- I-------------- ..I--------.-- ------I - 

BUILDING COST 

General Construction S 8,930,000 S 1,229.52 m6q S 114.34 s f  17.78% 
Process Piping System S 3,858,000 S 531.19 m q  S 49.40 s f  7.68% 
Piping F i re  Protection S 341,000 S 46.95 m q  S 4.37 s f  0.68% 
Mechanical/HVAC S 5,512,000 S 758.92 msq S 70.58 s f  10.97%. 
Electr ical  S 1,088,000 S 149.80 msq S 13.93 s f  2.17% 

. Instrunentation S 330,000s 45.44mqS 4.23sf 0.66% 
Process Equipment S12,783,900 S 1,760.14 m q  S 163.69 s f  25.45% 

=z========= =sm======ax==sn ===a========== s=====s 

ESTIMATED BUILDING COST 

ESTIMATED SITE DEVELOPMENT COST 

TOTAL CONSTRUCTIW COST 

In f la t ion Allouance ( 0%) 
Contingency ( 25%) 

CONSTRUCTlOW BUDGET 

IN-DIRECT CWSTRUCT ION COST 

&amid Engineerir* S 300,000 S 
L./Comp.Sys. S 96,000 S 
es/Permi t s  S 3,827,500 S 

O f f  ice Furnishings S 200,000 S 
Capitalized Interest S OS 
Capitalized Interest S 0 S 
Land Cost S 0 S 
Land Lease Cost S 0 S 

41.31 msq S 3.84 sf 
13.22msqS 1.23sf 

526.WmsqS 49.01sf 
27.54 msq S 2.56 sf 
0.00msqs 0.00sf 
0.00msqS 0.00sf 
0.00msqs 0.00sf 
0.00 msq s 0.00 sf 

532,042,900 S 4,521.96 Msq S 420.54 s f  65.39% 

S OS 0.00MsqS 0.00sf 0.00% 
P=CI=Z==sP 1111=1.11=1111 msIIIlDlIDI=. P=l=l'l 

S32,842,900 S 4,521 .% Msq S 420.54 s f  65.39% 
===='====I =II=II=.lO==E=D PIn=IIDLI.IXI ==tm=.. 

S 0 S 0.00 Msq S 0.00 s f  0.00% 
S 8,210,000 S 1,130.39 Msq S 105.12 s f  16.35% 
=I=P=36XII IX=DPS1IIDII=P ISI=IIDLPDII= ====I== 

%1,052,900 S 5,652.35 Msq S 

TOTAL IN-DIRECT CONSTRUCTICM COST 

START-UP COST 

Telephone/Comprter System S 136,175 S 18.75 msq S 1.74 sf 0.2TX 
Moving Expenses S 0 S 0.00 m ~ q  S 0.00 s f  0.00% 
Deconteminet ion L 25,200 S 3.47 msq S 0.32 sf 0.05% 
Spare Parts S 862,000S 118.68 msqS 11.04sf.  1.72% 
Comnissioning S 172,000 S 23.68 msq S 2.20 s f  0.34% 
Validation S 2,452,000 S 337.60 msq S 31.40 sf 4.88% 

=========I =======D==D=Z=l II==DI=OIDD=DD =D=19== 

ESTIMATED START-UP CONSTRUCTION COST TOTALS 

TOTAL CONSTRUCTIN COST 
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LEDERLE - PRAXIS BIOLOGICALS 
Project Coot Sumnary - Qual i ty Control Lab & Vivariun 
FLAD L ASSOCIATES/AFFILIATED ENGINEERS 

- PROJECT NO.: 92210-00 - 
- 

- .L SQ FT 45,700 TOTAL M S  4,250 08/04/93 
- COST COST/USQ COST/SF TOTAL TOTAL COST/HSQ COST/SF TOTAL ---..-.-------.-----.--------.-- ---------- ----..--------- -------------- *---.-- --*--.---- --*.-----.----- -..*--..-.--- ----- - -  

- 

BUILDING COST 

General Construction 
Procesu Piping Systems 
Piping Fire Protection 
Mechanical/HVAC 
.Electrical 
Instrunentation 
Process Equipnent 

ESTIMATED BUILDING COST 

S 4,666,000 S 5,007.88 msq S 102.10 s f  22.53% 
S 1,447,000 S 340.47 msq L 31.66 s f  6.99% 
S 225,000 S 52.94 msq S 4.92 s f  1.09% 
S 3,262,000 S 767.55 msq S 71.38 s f  15.75% 
S 972,000S 228.71msqS 21.27sf 4.69% 
S 165,000 S 38.82 msq S 3.61 s f  0.80% 
S 2,322,240 S 546.41 msq S 50.81 s f  11.21% 
DDIIDII=PI. I===s==ll=S==C. PI=Pa==mI=ZD=I ===..=m 

513,059,240 S 3,072.76 Msq S 285.75 s f  63.06% 

ESTIMATED SITE DEVELOPUENT COST t 0 S 0.00 Msq S 0.00 sf 0.00% - +I======== I========'==== IIDS=DII===== ===I=== 

TOTAL CONSTRUCTIQ)( COST 513,059,240 S 3,072.76 Msq S 285.75 s f  63.06% 
=I======== e=mrt=n=n=nmn=r nn=n====n=nns ===a=== 

- In f la t ion Allononce ( OX) S 0 S 0.00 Msq S 0.00 sf 0.00% 
Contingency ( 25%) S3,264,000S 768.00MsqS 71.42sf 15.76% 

Il'l=rP.DP =P=.=DDI=B=DDI ==DD=.Z====s- - ------- ----em- 

CONSTRUCTION BUDGET S16,323,240 8 3,840.76 Usq S 357.17 sf 78.82% 

IN-DIRECT CONSTRUCTION COST 

eQamid Engineering S 200,000 S 47.06 msq h 4.38 s f  0.97% 
L./Conp.Sys. S 200,000 5 47.06 msq S 4.38 s f  0.97% 
es/Permi t s  S 1,868,000 S 439.53 msq S 40.88 s f  9.02% 

Office Furnishings S 258,000 S 60.71 msq S 5.65 s f  1.25% 
Capitalized Interest S 0 S 0.00 msq S 0.00 s f  0.00% 
Land Cost S 0 S 0.00 msq S 0.00 s f  0.00% 
Land Lease Cost S OS 0.00msqS 0.00sf 0.00% 

='a======= =========r==.== I="I==P'=II' I  =I====:: 

ESTIMATED IN-DIRECT CONSTRUCTION COST TOTALS S2,526,000S 594.35MsqS 55.27sf 12.20% 
Contingency ( 25%) S 631,000 S 0.01 Msq S 0.00 s f  3.05% 

=======DID= ========I===== 1=03=1====1=1 ======= 
TOTAL IN-DIRECT CWSTRUCTION COST S 3,157,000 S 0.01 M s ~  S 69.08 s f  15.24% 

START-UP COST 

Telcphone/Zonputer System S 62,342 S 14.67 msq S 1.36 sf 0.30% 
Moving Expnses S 0 S 0.00 msq S 0.00 s f  0.00% 
Decontaminotion S 14,700 S 3.46 msq S 0.32 sf 0.07% 
Spare Parts S 285,000 S 67.06 msq S 6.24 sf 1.38% 
Cannissioning/Start-Up S 86,000s 20.24 msqS 1.88 s f  0.42% 
Validation S 781,000 S 183.76 msq t 17.09 sf 3.77% ---------- --------------- -------------- ------- ---------- --------------- -------------- ------- 

ESTIMATED START-UP CONSTRUCTION COST TOTALS 

TOTAL CONSTRUCTION COST 
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BUILDING COST 

General Cons'truction S 3,346,000 S 1,083.55 msq S 100.78 sf  
Procezs Piping Systems S 166,000 S 53.76 msq S 5.00 s f  
Piping F i r e  Protect ion S 168,000 S 54.40 msq S 5.06 s f  
Rechanical/HVAC S 480,000 S 155.44 m q  S 14.46 sf  
E lec t r i ca l  S 325,000 S 105.25 msq S 9.79 s f  
lnstrunantetlon S 0 S 0.00 msq S 0.00 s f  
Process Equipnent S O S  0.00msqS 0.00sf 

P I I I = = = S S = =  I=D=X==P==I=CDS tlPDIP8S=lDPl=a 

EST IMATED BUILDING COST 

ESTIMATED SITE DEVELOPMENT COST 

TOTAL CONSTRUCTION COST 

I n f l a t i o n  A l l o u a ~ e  ( OX) 
Contingency ( 25%) 

CONSTRUCTION BUDGET 

IN-DIRECT CONSTRUCTIOH COST 

&id Engineering S 200,000 S 
1 ./Corrp.Sys. S 50,000 S 
es/Permi t s  S 1,062,000 S 

Off i ce  Furnishings k 140,000S 
Capitalized Interest  S 0 S 
Land Cost S 0 S 
Land Lease Cost S 0 S 

S 4,485,000 S 1,452.40 Msq S 135.09 s f  59.41% 

S 0 S 0.00MsqS 0.00sf 0.00% 
=n===s==== n==r==e=me===n =mnnnnn==enn =n====n 

S 4,485,000 S 1,452.40 Msq S 135.09 s f  59.41% 
=a======== ===========I=== =.s======s===a =e=+=== 

s o s 0.00 nsq s 0.00 s f  0.00% 
S 1,121,000 S 363.02 Msq S 33.77 s f  14.85% 

========== =====a======== ===---- --"-- ------- ----=I----- ------- 
S 5,606,000 S 1,815.42 Msq S 168.86 s f  74.26% 

64.77 msq S 6.02 s f  2.65% 
16.19 msq S 1.51 s f  0.66% 

343.91 msq S 31.99 s f  14.07X 
45.34 msq S 4.22 s f  1.85% 
0.00 msq s 0.00 s f  0.00% 
0.00 msq s 0.00 s f  0.00% 
0.00 msa s 0.00 s f  0.00% 

aI I . f= I l '=  a'=.=3.=1=110=0 PI'.==IPI"I== ====.== 
ESTIMATED IN-DIRECT CONSTRUCTIDN COST TOTALS S 1,452,000 S 470.21 Msq S 43.13 s f  19.23% 
Contingency ( 25%) S 363,000 S 0.01 Msq S 0.00 s f  4.81% ----------- ------..------- 

--em-------  -------------- =3==1=1=1==== 1=====1 

TOTAL IN-DIRECT CONSTRUCTION COST S 1,815,000 S 0.01 nsq S 54.67 s f  24.04% 

START-UP COST 

Telephone/Conprter System S 25,322 S 8.20 msq S 0.76 s f  0.34% 
Moving Expenses S O S  0.00 m q S  0.00sf 0.00% 
D e c o n t m i ~ t  ion  S 15,540 S 5.03 msq S 0.47 s f  0.21% 
Spare Parts S 23,000 S 7.45 msq S 0.69 s f  0.30% 
Comniosioning S 9,000 S 2.91 msq S 0.27 s f  0.12% 
Validation S 55,000 S 17.81 msq S 1.66 s f  0.73% 

1111=21311 8------118--- ------ ---5X 8======S=II==D =S=1110 

ESTIMATED START-UP CONSTRUCTION COST TOTALS 

TOTAL CONSTRUCTION COST S7,548,862S 2,444.58msqS 227.38sf 

Flad & Associates. Inc./AEI 6.37 NIS Feasibility Study, 92210-00 



BUILDING COST 

General Construction 
Process Piping Syetems 
Piping F i r e  Protect ion 
Uechani cal/HVAC 
E lec t r i ca l  
Instrunentat ion 
Process Equipnent 

ESTIMATED UJILDING COST 

S 1,643,000 S 9h9.71 msq S 88.33 s f  15.67X 
S 286,000 S 165.32 msq S 15.38 s f  2.TJX 
S 105,000 S 60.69 msq S 5.65 s f  1.00% 
S 3,502,000 S ,2,024.28 msq Y 188.28 s f  33.39% 
S 1,144,000 3 661.27 msq S 61.51 s f  10.91% 
s 0 s 0.00 msq s 0.00 e f  0.00% 
S 97,M)OS 56.47msqS 5.25sf 0.93% 
= S s I = O I D = I L I  s310=s0111=u==== ====a=======:= .==DIP= 

S 6,777,700 S 3,917.74 Usq S 364.40 s f  64.63% 

ESTIMATED SITE DEVELOPMENT COST 

TOTAL CONSTRUCTION COST 

I n f l a t i o n  A l low~,ce  ( 0%) 
Contingency ( 25%) 

s 0 s  0.00MsqS 0.00sf 0.00% 
==DD====D= I P D D I D = = S I I I = C  LtXD=LD====D== =:==a== 

S 6,777,700 S 3,917.74 Usq S 364.40 s f  66.63% 
D====EPI=D =========s===== r=+=mx===r=n ======I 

S 0 s  0.00usqs 0.00sf 0.00% 
S 1,694,000 S 979.19 Usq S 91.08 s f  16.15% 

P I S P I D I I D I  =P=DD=SIL==ID= =1==2====0135 ID===== 

COWSTRUCTION BUDGET S 8,471,700 S 4,896.93 Usq S 

IN-DIRECT CONSTRUCTION COST 

& a n i d  Engineering S 100,000 S 57.80 msq S 5.38 s f  0.95% 
1 ./conp.Sys. S 20 ,000$,  11.56msqS 1.08 s f  0.19% 
es/Permi t s  S 1,112,000 S 642.77 msq S 59.78 s f  10.60% 

Off ice Furnishings S 54,000 S 31.21 msq S 2.90 s f  0.51% 
Capital ized Interest S 0 S 0.00 msq t 0.00 s f  0.00% 
Land Cost S O S  0.00 msq S 0.00 s f  0.00% 
Land Lease Cost S 0 S 0.00 msq S 0.00 s f  0.00% 

===1==1309 =============== ==========I=== ======= 
ESTIUATED IN-DIRECT CONSTRUCTION COST TOTALS S 1,286,000 S 743.35  US^ S 
Contingency C 25%) S 321,000 S 0.01 Usq S 

TOTAL IN-DIRECT CONSTRUCTIOH COST 

START-UP U g a  

Talephone/Com;ur.er System S 29,497 S 17.05 msq S 1.59 s f  0.28% 
Uovir.; Expensrs S O S  0.00 msqS 0.00sf 0.00% 
Oecontominat ion  S 6,650 S 3.84 msq S 0.36 s f  0.06% 
Spare Parts S 106,000 S 61.27 msq S 5.70 s f  1.01% 
Cumnissioning S 9,000 S 5.20 rnsq S 0.48 s f  0.09% 
Validation S 257,000 S 148.55 msq S 13.82 s f  2.45% 

I l f = = = P = I P  ¶5101==S=IIE=I= =============D =====I= 

ESTIUATED START-UP CONSTRUCTION COST TOTALS 

TOTAL CONSTRUCT ION COST 

----------- ------------- ------- ----------- -------..------ ------------- ------- 
S 1,607,000 S 0.01 Usq S 86.40 s f  15.32% 

- -  
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BUILDING COST 

General Construction 
Process Piping System 
Piping Fire Protection 
Mechanicsl/HVAC 
Electrical 
Instrunentation 
Proceos Equipment 

ESTIMATED BUILDING COST 

S 1,644,000 S 897.38 msq S 83.45 s f  36.23% 
S 0 S 0.00 msq S 0.00 s f  0.00% 
S 142,000 S 77.51 msq S 7.21 s f  3.13% 
S 366,000 5 199.78 msq S 18.58 s f  8.07% 
S 197,000 S 107.53 msq S 10.00 s f  4.34% 
s 0 s 0.00 m q  s 0.00 sf 0.00% 
s 0 s 0.00 msq s 0.00 s f  0.00% 
1=1==01=1=5 Z=Zl=l=l lDLIUID=l PID¶SDIPD==ID= 8===DI= 

S 2,349,000 S 1,282.20 Ufiq S 119.24 s f  51.76% 

ESTIMATED SITE DEVELOPHENT COST S 0 S 0.00 Hsq S 0.00 s f  0.00% 

TOTAL CWSTRUCTIW COST 

In f la t ion AL lo~an~e  ( 0%) 
Contingency : 25%) 

CONSTRUCTION BUDGET 

IN-DIRECT CONSTRUCTlON COST 

@mid Engineering 
1 ./Conp.Sys. 

- ees/Permi t s  
Off ice Furnishings 
Capitalized Interest 
Land Cost 
Land Lease Cost 

S 100,000 S 54.59 psq S 5.08 sf 2.20% 
S 150,000 S 81.88 msq S 7.61 sf 3.31% 
S 562,000 S 306.77 msq S 28.53 sf 12.38% 
S 356,000 S 194.32 msq S 18.07 s f  7.84% 
s 0 s 0.00 msq S 0.00 sf 0.00% 
s 0 s  0.00msqs 0.00sf 0.00% 
s 0 s 0.00 mq f 0.00 s f  0.00% 
===.===:== ='I.=:='=Z==D=S II=='=CBD.===D '.==.=I 

ESTIHATED IN-DIRECT CWSTRUCTION COST TOTALS 
Cont ingcncy < 25%) 

TOTAL IN-DIRECT CONSTRUCTION COST 

START-UP COST 

Telephone/Ccmprter System S 13,025 S 7.11 msq S 0.66 sf 0.29% 
Mwing Expmses S 0 S 0.00 lraq S 0.00 sf 0.00% 
D e ~ O n t M l i ~ t i o n  s 0 s 0.00 msq s 0.00 S f  0.00% 
Spare Parts S 35,000 S 19.10 msq S 1.78 s f  0.77% 
Comnissioning S 9,000 S 4.91 msq S 0.46 sf 0.20% 
Valideiion S 85,000 S 46.40 msq S 4.31 s f  1.87% 

I Z = = t l l L = P  ====IS=D=¶I===P ==Z31==0=¶===0 =31==11 

S1,168,000S 637.55UsqS 59.29sf 25.74% 
S 292,000 S 0.01 Usq S 0.00 s f  6.43% 
===:=====P= 0===1==f21==1== =EDD======E== ===I=+= 

S1,460,000S 0.01MsqS 74.11sf 32.17% 

ESTIMATED START-IIP WNSTRUCTIW COST TOTALS 

TOTAL CWSTRUCTIW CmT 

S 142,025 S 77.52 msq S 7.21 s f  3.13% 
Z==L=1ZDXII  ========I===== SS===PD=EOD31 IS===SB 

S 4,538,025 S 2,477.09 msq S 230.36 s f  100% 
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LEDBRLB PRAXlO OlOLaOlCALO 
ProJwt Coat O ~ n r y  S l to  D e v o l ~ n t  
PLAD & ABEOelATKS/AP~lLIATED BNOINl!ER8 
PROJECT NO. I 92210.00 

Oeneral Constructton 
Procsrs Ptplng Bysterne 
Plplng P l re Protrctisn 
#whanical/HVAC 
Electrical 
Inetrunentatlon 
Procerr Equipment 

EITIMATED WILDIN0 COST 

S 0 S 0.00 m q  S 0.00 sf 0.00% 
s 0 S 0.00 m q  s 0.00 at 0.00% 
S OS 0.00mqS D.00uf 0.00% 
S 0 S 0.00 m q  S 0.00 st  0.00% 
s 0 s 0.00 meq s 0.00 sf 0.00% 
s 0 s 0.00 msq s 0.00 sf 0.00% 
s 0 s 0.00 m q  5 0.00 s t  0.00% 
mn~m.m.mamsm mmnmman=.nmmmNa a m m m m a m m n a m r s n  nmnnmmm 

S 0 S 0.00 Msq S 0.00 s f  0.00% 

ESTIMATED 81TE DEVELOPMENT COST 

TOTAL CONSTRUCTlOW COST 

l n f  lat fon ALLwance C O X )  
Cont i ngency ( 25%) 

S 3,474,000 S LH.65 Msq S 7.59 c f  73.74% 
.E.CE.mam. .mIa.S.aP.EE=m E a I D D . E a I a a = .  E D E V m D D  

S 3,474,000 S 81.65 Msq S 7.59 s f  73.74% 
a ~ a m ~ n m a m .  m 0 1 ~ = = 1 = m ~ . m n s a  m m ~ n a ~ = m u r n n ~ a  m n ~ m ~ a s  

S OS 0.00MsqS 0.00sf 0.00% 
S 868,000S 20.40MsqS 1.90 ef 18.42% 

tsnanrn=annm a m = ~ a n = a a a m ~ n m  mammammmmsa=m a ~ r n m n a s  

S 4,342,000 S 102.05 Hsq S 9.49 s f  92.1iX 

U m E C T  CONSTRUCTION C O S t  

S l  to  Survey S 14,000 S 0.33 msq S 0.03 sf 0.30% 
wlrmnental  Assessmt Fees S 115,000 S 2.70 msq S 0.25 sf 2.44% 

- o i l s  Testing S 94,000 S 2.21 msq S 0.21 sf 2.00% 
==n~==s=== ====a========== =============a u=====I 

ESTIMATED IN-DIRECT CONSTRUCTLOM COST TOTALS S 223,000 S 5.24 M s ~  S 0.49 s f  4.7% 
Contingency ( 25%) S 55,000S 0.00MsqS 0.00sf 1.17% 

==========. ==========:=== =======z.==== r==.==. 

TOTAL IN-DIRECT CONSTRUCTION COST S 278,000 S 0.00 Maq S 0.61 ~f 5.90% 

START-UP COST 

Spre Parts 
Vslidation 

ESTIMATED START-UP CONSTRUCTION COST TOTALS 

TOTAL COWSTRUCTlW COST 

S 91,000 S 2.14 msq S 0.20 s f  1.93% 
1===3==0=== S======Z=====D =E=DIZI==I===I t = Z = = I =  

S 4,711,000 S 110.72 msq S 10.30 s f  100% 
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3. Russian Cost Conversion 

In the conversion of the US cost estimate to Russian the estimate was first converted to UK costs 

and then from UK to Russian. This method was adopted in order to use past and current John 

Brown Russian data which is directly comparably with UK costs. 

The information used by JBEC in the preparation of this cost conversion has been taken from 

the following recent project and fixed price proposal: 

H.D.P.E. Plant ExpansionIModernization - Budyennovsk, 1988 

Synthetic Drugs Plant - Kstovo, 1992 

Each element of the U.S.-based estimate was analyzed and the appropriate factors applied, the 

resultant factor is shown on the estimate summary sheet. 

In building up the factors the general procedure adopted was to analyze each cost element and 

produce a typical percentage split of materials, labor and plant. These percentages were then 

adjusted in accordance with the data known of the required location and reflect any local customs 

and practices. 

The following conversion assumptions give brief details of the main considerations determining 

the resultant factors used and they relate to the line numbers on the Estirr~ate Conversion 

Summary. 

Basis for Conversion 

1. General Construction 

The US Construction costs were assumed to be based upon building costs in North Carolina that 

reflect the US custom and pnctice. This can produce large cost savings when compared with 

constructing a building for the same requirements in the UK. Construction in Russia is less 

expensive than in the US as it is oass.xned that the buildings' substructure and superstructure will 

be constructed in accordance with the Russian custom and practicis. It was assumed that the 

buildings will be constructed using precast concrel? sections supplied by a local Russian factory 

and not structural steel as allowed in the US cost estimate. Materials m~xiated with internal 

finishes and fittings, in order to comply with US specifications, were assumed to be sourced 

from outside of Russia at European prices. 
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Labor in Russia is less expensive than the US but productivity is poor when compared with' the 
- 

- 
- UKIUS. More supervision of the labor force is required to maintain any reasonable 

productivity and acceptable quality. 

For the building proposed which has no especially heavy loads and assuming pad foundations 

JBEC confirms the recommended bearing pressure of 225 kN/m2. Some differential settlement 

should be expected but the building can be designed to allow for this. - 

When the site plan and building sizes are finalized JBEC recommends a further detail check of 

the soil conditions by an independent soil mechanics company - in view of the difficult 

conditions there. 

The foundation construction method assunled within the estimate is deep pad foundations and 

ring beams. Within the General Construction costs the building foundations, frame or envelope 

are assumed to be constructed by a local Russian contractor using local materials. This 

information has been obtained from a local source in Roubles and has been converted at 1000 

The remaining construction work - fittings, finishes etc. are assumed to be carried out by local 

and overseas specialists using western materials and contracts let under a Dollar contract. 

- 
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Oened Construction Estimated Cost (in $000'~) 

a. Russian building cost for foundations, frame: and 

envelope (conversion rate used 1000 Roubles/$) $ 704 

b. Other construction costs - fittings, finishes 

etc. 

(i) Materials, all imported 

(ii) Labor - local 

- overseas specialists 

TOTAL $ 11,733 

2. Process Piping System 

Prxess piping is more expensive as a high proportion of the cost is labour which will 

mostly be foreign sub-contract piping specialists to produce the required quality and to 

be validatable. 

3. Piping/Fire Protection 

General piping is overall less expensive as a high proportion of the cost is labour whish 

is assumed will be local. 

Mechanical and HVAC equipment is generally sourced outside of the CIS and therefore 

more expensive. Russian equipment is not used as specifications are not always complied 

with. and the equipment is unlikely to be validatable. 
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Electrical 

Electrical costs are less as local labor can be utilized, but materials are generally 

sourced from outside of Russia but do not have an ovemding effect. 

Instrumentation 

Instruments and associated equipment are as for Electrical above. 

Site Development 

The Site Development activities are labor intensive and therefore cheaper in Russia as 

local labor will be used. 

Site Utilities 

Site Utility costs are higher as a large proportion of the cost is materials which will be 

sourced outside of Russia as mentioned previously. 

Inflation allowance 

Inflation is not included in this estimate so that LPB can analyze this impact in the 

financial analysis in a consistent manner. 

Contkigency 

The Contingency allowance use throughout has been kept the same as the US estimate 
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Shippingltransport costs are shown as 8% of material costs. This is an average 

percentage based upon the material costs including inflation. We have assumed that 

the majority of the materials will be sourced from Europe. 

15. Cyanamid Engineering 

Cyanarnid Engineering costs have been increased to allow for US staff visits to Russia 

for meetings and other business. The increase allows for any salary uplifts, fares and 

accommal.ation. 

1 Telephone/Computer Systems 

Telephvne and Computer Systems costs have been adjusted as for Electrical above. 

Fees and Permit costs have been increased to dlow for additional costs associated with 

working in Russia. 

18. Office Furnishings 

Office Furnishings are assumed to be sourced from outside of Russia at European prices. 
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- 19-21 Site Survey, Environmental Assessment Fees &  SO^ Testing. 

The above costs have been increased to allow for the Client's US staff and Consultants 

to visit the CIS for meetings and to carry out work. The increase allows for expatriate 

salary uplifts, additional fees, fares and accommodation. 

Decontamination 

Decontamination costs have increased to allow for specialist contractors from outside of 

Russia to carry out the work. 

Commissioning 

The Commissioning costs have been increased to allow for US staff visits to the CIS to 

supervise the commissioning. The increase allows for expatriate salary uplifts, fares and 

accommodation. 

Validation 

The Validation costs have been increased to allow for US Validation staff visits during 

Commissioning. No allowance has been made for additional CIS Validation, the 

validation master plan will address two standards (Russian and US-FDA) and will ensure 

that no duplication of effort at IQIOQ stages occur. Thus this will be as efficient as if 

the validation was for FDA only. 
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Construction Cash Flow Estlmuta Analysis - Bawd on Rates for Construction in Russia as modificd by JBEC 
1 - 

Direct ConWuctlon Costa 
1. Gcnerd Conmmcticm 
2 Roccsr Piping Syme ma 
3. Piping, Rm Rotcctim 
4. MechnnicrWWAC 
5. Elearid 
6. Inrcrumentatlon 
7. Process Equipment 
8. Site Dcvclopment 
9. Site U~ilitics 
10. Other Shipping 
1 I. Construction Subtola1 
12. Inflation Allowance 
13. Design Contingency 
14. T d  Direct Connrudion Sum of 11 - 13 SU 

SO 
SO 
$0 
SO 
SO 
SO 
So 
$0 
SO 
SO 

S1mof 1 - I0 SO 
0% pcr ycar SO 
25% of 11 SO 

Indirect Construcllon Costa 
15. Cyanamid Engineering 
16. Tclcphonelhp. Sys. 
17. Fees/Penniw 
18. Office Furnishings 
19. Site Survey 

- 20. EnvimmB. Assm~ F c u  
- 21. Sod Testing - 

- 22. Indinxt Cost Sub~ol~l  
23. Inflation Allowance 
24. Contingency 
25. TOUI Indircct 

start-up Costs 
26. Telcphonclhp. Sys. 
27. Moving Expenses 
28. Demnmination 
29. Spare Pam 
30. Commissioning 
31. Vddation 
32. Subtotal Sun-Up 
33. Idhliffl MOWMCC 

34. Contingency 
35. Torsl Stan-Up 

Condructlon Total 

Sumof 15 -21 
0% per ycar 
25% of 22 
Sum of 22 - 24 

Sumof26-31 
0% pcr year 
25% of Ln. 32 
Sum of 32 - 34 
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4. Summary 

Cost Estimate 

Given the assumptions used for this study, the construction cost estimate for the proposed facility in 

June 1993 currency is virtually the same whether it would be built in the US versus Russia. The 

estimate is approximately $100 million for the facility. 

The high estimate for constructtoi of the facility in Russia may be surprising to those who are 

familiar with the low cost of labor and some materials in Russia. For example, an article published 

in Pand-lMeans m, February-March 1993, Page 2, identifies the cost of a shell office 

building in Russia at $750 per square meter ($70 per square foot) and $325 per square meter ($30 per 

square foot) for a basic facoty facility shell. These compare with estimated costs ranging from $1608 

per square meter ($149 per square foot) for the office building in this study to $5655 per square 

meter ($525 per square foot) for the manufacturing building. The cost estimates in this study, of 

course, are not just for shell construction, but isclude finishes, equipment, furnishings, sitework, etc. 

The HanscombIMeans Rmon figures were given in January 1993 when one $US was quoted at 590 

Russian roubles versus June 1993 when one $US was quoted at approximately 1000 Russian roubles. 

This is indicative of current inflationary extremes in Russia. Economics and extreme political 

uncertaintly have increased the cost of construction just like most other costs in Russia. 

More to the root of the cost differential, however, is the nature of this particular facility. The major 

cost differences between a typical factory and the proposed vaccine production and support facilitie~ . 
include cleanroom construction in over 11,000 square feet of area, HEPA filtering, arilocks, six walk- 

in freezers, eleven walk-in chillrooms and five incubators, process equipment and piping, and 

specialty construction for animal breeding and testing. One of the critical drivers affecting the cost of 

the facility in Russia is the assumption that this facility should be built to meet US GMP standards. 

In meeting these standards, it was necessary to assume that the local labor quality level would be 

unfamiliar with the requirements, therefore imported supervision and added time and cost for rework 

of uneven ftnishes or for installation of unfamiliar materials, etc. would be needed. 
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A 

.- Schedule 

Both the US and Russian versions of the construction schedule shown in this section indicate the 
potential for construction completion by early 1997 and the validation complete by frill of 1997. 
Although both schedules we optimistic in terms of the ability to overlap approvals and to avoid any 
delays, the Russian version is more optimistic in a less predictable env.: vonment. 

For example, in the Russian schedule, an extended period of "Advance Engineering" actually 
continues for longer than the original five months shown to develop the original submittal. The 
reason for this is the interactive manner in which the various Russian agencies typically become 
involved. They may request that other projects be undertaken in exchange for approval of the plan 
as approved or moditied. The, owner may or may not elect to continue the ensuing "Engineering" 
work concurrent with this period of approval 'deliberation. This schedule shows the optimistic 
view of proceeding concurrently. 

The schedule also assumes the same total period of time that would be required in the US for actual 
construction, whereas the probability of necessary rework, additional training, etc. is likely to 

- extend this period. It also assumes only a single four month winter hiatus, which is probably 
optimistic in this climate. 

A more likely estimate for completion of construction is spring of 1998. More conservatively, the 
construction could take five to ten years depending on the types of approval and political issues that 
confront the venture. 

- 
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- D. Facilllties and Engineering Risk Assessment 
- 

The risk assessment in this section was generated as a compilation of the key facility and 
engineering issues that may ~ffect a US vaccine producer in choosing to move ahead with this type 
of pmject, The assessment covers the areas of study that are considered in Sections IV, V, arid VI 
of this report. 

Overall, most facilities and engineering issues seem to be resolvable if investors are not expecting 
short-term return on their investment. Many of the evolving political and economic concerns 
affecting the business as a whole, e.g., taxation, land ownership, labor rates, etc., also affect the 
facilities areas. Although this type of building project in Russia is shown to require approximately 
the same total investment and time to complete as a counterpart facility in the US, it is far more 
likely to take many years and far more dollars because of political and economic uncertainties. 

More specific comments are made on the following pages. 

- 
Flad Br Associates. IncJABI 6.55 MS Feasibility Study, 92210-00 



Issue 

Economy 

Local Construction 
Cost Increases 

Cost Increase Due 
to Inflation 

Cost Increase Due 
to Political 
Instability 

Time 

Construction 
Delays Due to 
Need for High 
Quality 

Construction 
Dehys Due to 
wealher 

Construction 
Delays Due to 
Changing 
Regulations 

Property Rights 

Inheriting 
Liabilities 

Risk 
Assess- Potential 
men t Impact Rationale 

High Modaim As individual construcdon groups srruggle to develop %If-- 
sufficiency and as demand incrws, the cost of constructing 
such n facility is likely to increase. Altcmativc methods of 
construction may become relatively more desirable (other than 
prccast concrete and other than local labor). The cost will be 
higher. 

High Moderille NIS economics will likely gain more independence relative to 
other developed nations. Construction slid operating costs will 
increase, On the other hand, local construction costs are 
cumently low relative to the US and Europe. 

High High New Russian businesses as well as foreign joint vcnturc 
arrangements may bc affected by changing regulations 
regarding land holdings, taxation, elc. 

High Moderate Due to the need to insist on h'gh quality construction to ma t  
US GMP's, additional time will be required to learn and to 
rework any, roblem construction. Imported supervision is 
recommended. Rexibility in investment and product 
introduction periods may be required. 

High Low Relative to consvuction in the mid4J.S. states, severe Russian 
winter weather ran delay construction as much as four months 
per year during the fusl year or two. 

Modem& Unknown New environmental regulations rue pending. Obtaining local 
construction approval may involve negotiating to provide some 
types of service (utility or other) to the local community. 
Other rr?gulations and responsible agencies are changing. 

and Liabilities 

Unknown Unknown As described in the environmental repon in Section 5, some of 
the concerns relative to the evolving property ownership laws 
in this country have to do with liability. The "state" 
previously owned the land which was used by the Institute. It 
is unclear in Russia as to who will be liable for any potential 
environmental issues. 
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- Issue 

Site Planning 

Irlced for Non- 
Scandnrd Founda- 
tion Systems 

Impact of 
Adjacent Uscs 
-Institute of 
Immunology 

Impact of 
Adjacent Uses 
-Vodka Botlling 
Plant 

Impact of 
Adjacent Uses 
-Unknown 
Future Joint 
Venture 

- 
Potential Air 

- - Entrainment 
Concerns 

Risk 
Assess- 
men t 

High 

Low 

High 

Unknown 

Low 

Operational Issues 

Availability of Modelate 
Specialized 
Maintenance or 
Parts 

Operating Ineffcien- Moderate 
cies Based on Lack 
of Interstitial Space 

Potential 
Impact 

Modctntc 

Low 

Modenu: 

Unknown 

Unknowri 

High 

Modcrate 

Rationale 

Initial soils reports indicate poor clay soils with high wnter 
relcntion and low bearing capacity. Further study may indicate 
a need for dcwatcring systcms, and non-standard foundations. 

The location upwind of this site could cause some air intake 
concerns. No specific problems nre obvious at this time. 

Considerablc truck traffic on this surrounding site and 
roadway may cause dust conccms as well as road safety 
concerns. 

Similar to the Vodka Bottling Plant, there was a discussion 
of a potential joint venture for a meat packing plant. Poten- 
tial exists for development of adjacent, incompatible uses. 
The Institute of Immunology indicated that this would not 
happen. 

The prevailing winds are southwesterly at this site. During 
subsequent design phases, careful attention should be paid 
to avoiding air intake from one building upwind from air 
exhaust from another building. 

Since the equipment is proposed to be imported because it 
is not available locally, the maintenance skill and spare parts 
arc not readily available. A larger spare parts budget should bc 
planned and is included. Imported technical support may be 
necessary until the local support can be bained. 

The manufacturing and QC buildings assume a clear ceiling 
height of 4.8 meters (15.7 feet) and no interstitial mechanical 
floor. This decision was intended to save initial investment 
cost. Operating efficiency will be lower due to inability to get 
at the mechanical and piping controls without going into the 
manufacturing and QC areas, and the ensuing need to shutdown 
operations in order to accomplish this. 

- 
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Risk 
Assess-  

Issue men t 

Energylkltllity Supply 

Problems with Low 
mnin Reliability 

Concern for Low 
System 
Maintenance 

Changing Rate High 
sauc1ue 

Potential 
Impact Rationale 

Low The site is fed with 110 kv electrical scrvice dirwt fecd from 
substation, buried medium pressure nalural, gas line md on-site 
water wells. Waste is pump dircctly to local uzetmcnt plant. 
These sources have a history of good reliability. 

Low On-site personnel ate well-trained and seem to be very com- 
petent. Lack of investment capital for new equipment has k e n  
their limitation. 

Modernte Privatization and inflation could cause major changcs in utility 
rates m d  therefore in operating costs. 
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Findings and Recommendations 

The findings and recommendations of the facilities and engineering study include both a broader 
set of conclusions that relate to the overall Moscow Region, or Russia in general, as well as to a 
more site-specific set of conclusions. Assuming that the decision to construct a proposed facility in 
Russia is justified from a business standpoint, the broader set of findings and recommendations 
include the following: 

A GMP facility in Russia is likely to cost approximately the same as it would to build in the 
US, despite lower local labor and material costs of the items assumed in this study. The 
main causes for the off-setting higher cost are 1) additional labor required to ensure the 
quality necessary to meet US GMP (Good Manufacturing Practice) and Russian design 
standards for vaccine production, and 2) additional costs of importing supervisory or 
specialty labor and specialty materials, as assumed in the estimate. 

The majority of the materials for general shell construction and base utilities can likely be 
sourced locally. Finish materials, specialized equipment and cleanroom materials will 
probably need to be imported. Labor can be local and will require imported supervision to 
ensure the necessary quality to meet GMP. Specialty construction such as process piping 
arc welding will need to be imported. However, the decisionr,; to buy materials and/or use 
labor either locally or imported should be made on a case-by-case basis. 

Due to startup timing, cornmunicstion issues, cultural differences, aainirlg requirements, 
and additional validation issues, facility construction will likely take longer by at least one 
year than anticipated domestically.' 

Clear definition of the rights and liabilities of property and facility ownership is not likely 
in the near future and obscures both costs and business implications. Among the concerns 
are the following: 1) The Russian government's decision to retain ownership of the 
property on which the site is located, and how this might affect current and future business 
decisions regarding the manner in which the facilities are used, 2) Other costs and 
responsibilities which might be incurred by this business venture in exchange for the right 
to construct this facility, 3) Liability for any potential environmental issues associated with 
past, current or future work on this site, 4) Inability to control future construction of 

-, --- 
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facilities which may have negative air quality, traffic, or'other environmental impacts next 
to the facility, and 5) Ability to acquire vacant land for future expansion. 

rn According to ERM, numerous nuclear reactors and nuclear waste storage areas are reported 
throughout the Russian Federation and the Moscow region in particular, ERM advise:; that 
this can be an issue given the rather questionable safet) mord of the former Soviet nuclear 
program. 

More site and detail specific findings and recommendations include the following: 

It appears that construction of a vaccine production facility at the proposed site at 
Lyubuchany, Russia, is viable from the standpoint of available space for the currently 
proposed facility, accessibility, and current or proposed amenities. 

At the Lyubuchany site, proximity to a rail station and to a major roadway system offers 
good accessibility, although the lack of access at the first intersection with Highway M-2 
requires travel for an additional 8.5 krn along rural roadways. Consideration might be 

given to requesting government construction of a closer intersection for access to M-2. 
Construction of the proposed new international airport at Domodedovo would also strongly 
enhance this accessibility. 

The selection of precast concrete construction may offer t5e most economical and time- 
efficient method of construction in the Moscow area at this point in time. 

Utility capacity for the new facility is adequate in the following systems: gas and sanitary 
sewer. New or upgraded capacity will be required for power, water, fire pump, steam, 
heating hot water, and compressed air. The overall telephone network is still lacking, 
although improvements are being made monthly. Consideration could be given to the 
installation of a link to satellite communications. 

Spare parts and experienced, specialized technicians for the equipment proposed are not 
likely to be available locally to ensure the smooth, continuing operations required in the 
US. A large spare parts inventory should be assumed in order to ensure continuing 

operations. .For this estimate we assumed a cost of spare parts inventory at 5% of the 
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approximate origincrl cost of equipment which may require parts over time and a cost of 
15% of (the approximate cost of validateable equipment. This spare parts inventory 
estimate 4s one and one half times larger than a comparable estimate, made on a project in 
the US. 

No basements should be constructed at this site, There is a high water table during much 
of the year, which may require expensive, non-standard foundation systems and soil 
drainage systems. 

A summary of the proposed building estimates include the following: 
Cost $100 million 
Gross Square Feet 193,000 
Staff . ' 200 people 
Duration At least four years for engineering and construction 
A proposed site plan is shown on the following page. 

---- 
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Proposed Site Plan 
Lyubuchany Site 
Moscow Region 
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Section VII 

ECONOMIC AND FINANCIAL 

ANALYSES 



VIL EcanomiclFinancial Analyses 

A. Overview 

This section summarizes the CIS market for DTP and OP'V vaccines and evaluates the economic 
, viability of the construction and operation of a D'1P and OPV manufacturing facility in Russia, 

Based on available market data, constnrction and operation cost estimates from the proposed 
facility and site assessment, income and cash flow statements for the USIRussian Vaccine 
Company were generated. The resulting financial analyses will help to provide a preliminary 
indication of the profit potential and base plan for the construction and operation of a vaccine 
facility in the CIS. 

B. CIS Vaccine Market for DTP and OPV 

The following tables provide the market data: 

of u: Total 1992 population of the CIS. 
wth in Bi- per Yeu: The rate of births based on 1990 data and assumes that 

growth will remain constant over the next fifteen years. 
uer Yeu: Projected total births based on the birth rate times the number of births 

per year for both urban and rural populations. 
on Cov-: Projected immunization rates based on 1989 datsr. 

Although current rates are lower, it is anticipated that rates will steadily improve to at least 
1989 levels as a result of increased availability of vaccines by both Russian and foreign 
suppliers. 

CIS Vat-t for DTP and OPV: The total births per year times the vaccination' 
coverage. 
Pro-iected DTP and-: The percent share of the total vaccine market that 
this USflRussian Vaccine Company will have. This is determined by the number of Russian 
and foreign manufacturers who will supply DTP and OPV vaccines to the CIS. It is assumed 
that there are two suppliers of polio vaccine and three suppliers of DTP vaccine for the CIS 
and this US/Russian Vaccine Company is one. 

ecbed DTP u d  OPV Un t Sales: The market share that this USIRussian Vaccine 
Company will attain in the total CIS vaccine market. 
Total V a c m :  The projected DTP and OPV unit sales times the selling price per unit. 



Estimated Total Births in the Commonwealth of Indepedent States 
1999-2008 

I I ~opulation I K ~ i r t h s  mwth in Totai Birth RateA 
COUNTRY (millions)* Total 
Russia 148.8 2,083 
Ukraine 51.9 830 
Uzbeckistan 21.1 675 
Kazakhstan 17.0 408 
Tajikistan 5.5 198 3.8% 
Azerbaijan 7.2 187 2.5% 
Belarussia 10.3 144 1.4% 

K~rghzstan 4.5 126 2.9% 
Turkmenistan 3.8 129 3.4% 
Georgia 5.5 99 2.0% 
Armenia 3.5 84 2.4% 
Moldova 4.4 78 1.8% 
ToWAverage 283.3 5,043 

otal Number of Births 1 wr Year 
2005 

2,477 
978 
1,038 

539 
323 
258 
173 
183 
200 
128 
114 
9a 

6,509 

Ukraine 
uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Belarussia 
Kyrghzstan 
Turlanenistan 
Georgia 
Armenia 
Moldova 
Total 

Kohan, J., Time Magazine, Dec-mbcr 7.1992. pg. 3639. 
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I I 

DTP Vaccination Coverage 

m Coverage (%If 
zooif 2005 

82.7% 82.7% 

Project 
2002 

Russia 
Ukraine 
Uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Belarussia 
Kyrghzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Average 

Total CIS Market for DTP 

dose Re! 
COUNTRY 
Russia 
Ukraine 
Uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Belarussia 

Kyrshzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Total 

<. CIS, US AID Health Profilc,Apil24, 1995. 
- -. 

\-r - 
w' . 
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DTP Market Share 

COUNTRY 
Russia 
Ukraine 
Uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Belarussia 
KY rghzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Average 

DTP Unit Sales 

~ u s s i a  
Ukraine 
Uzbeckistan 
~azakhstan 
Tajikistan 
1 Azerbaijan 
Belarussia 

Kyrghzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Total 
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OPV Vaccination Coverage 

Proiected Vaccination Covem 

Ukraine 
Uzkkistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
BelwJssia 
Kyrghzstan 
Turkmenista~ 
Georgia 
Armenia 
Moldova 

Total CIS Market for OPV 

se Regiman (doses) = -%Q 
6,7% 6,887 

Demand 
2082 
6,530 

Ukraine 
Uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Eklarussia 

Kyrghzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Total 

CIS. US AID Health Profilc,April24,1992. 
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OPV Sales 

OPV Saks for U!VRw 

Ukraine 
Uzbeckistan 
Kazakhstan 
Tajikistan 
Azerbaijan 
Belarussia 
Kyrghzstan 
Turkmenistan 
Georgia 
Armenia 
Moldova 
Total 
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C. Definitions 

- 

The following definitions of financial terms are provided to aid in the understanding and 
evaluation of this US/Russlan Vaccine Company's income statement. 

Gross are defined as the DTP and OPV unit sales times the unit selling price. 

are the costs associated with the transfer of products to the customer. 
These include the packing and shipment of vaccines under proper temperature conditions from 
the manufacturer to the end user and is also the cost associated with the cold chain distribution 
system. 

Cost of Sales consist of the coots of materials, labor, services and overheads 

- 
incurred with the manufacture of a product or product line. Variable costs tend to fluctuate in 

- 
total in proportion to changes in volume or activity but tend to remain uniform on a per-unit 
basis. These costs are generally materials and labor. Period costs tend not to change in total and 
thus to become smaller on a per-unit basis as volume increases and likewise, if a product line is 
deleted these costs would continue since other product lines are involved and operation cannot be 
shut down. These include utility rates, depreciation, and miscellaneous overheads. 

. . DePreclatlon is the allocation of the costs of plant and equipment over its useful life. 

Commercial are expenses related to the sale of product such as warehousing, customer 
service, field force selling, product management and Phase IV Studies (post market product 
surveillance). Other commercial expenses included are advertising and sales promotion expenses 
such as publications, space and time in various media, direct mail campaigns, samples and other 
promotional activities. 

we E- consist of general expenses such as Executive Management, Accounting, 
Personnel, Legal, Tax, Public Relations, etc. 



- 

are assets acquired for the use in the operation of tho 
business and not intended for resale to customers, 

Accounts is the amount which a company expects to collect from its customers for 
goods and services sold to thsm on credit. 

1- consists of the aggregate of all goods consumed in the production of product to be 
available for sales. , 

A c c o u n t s  is the amount a company owes to creditors for goods and services purchased 
on credit such as raw materials and packaging supplies. 

CaDital_SDendine is the cash outlay in a given period for the construction or purchase of plant, 
property and equipment. 

- 
Workine is the sum of accounts payable, accounts receivable, and inventory. 

1 V&g is the estimated market value of the plant, property, and equipment at the end of 
the term. 

D. Assumptions 

The following assumptions were used in generating the Income and Cash Flow statements for the 
US/Russian Vaccine Company. 

All costs are shown in 1993 US currencies with an exchange rate of 1,000 rubles per US 
dollar. 

- Local prices for vaccines and expenses will be increased to offset the devaluation of the ruble. 



No profits will be made outside the United States. 

The income generated by the Vaccine Company remains in rubles, however, convertibility 
may be allowed for reinvestments such as purchases of additional vaccine components and 
equipment, etc. 

The Vaccine Company will purchase US intermediates of diphtheria, tetanus, pertussis and 
polio monopools Type I, I1 and 111 in US dollars for shipments to Russia. 

Three manufacturers, BIOMED in Russia, Biolek in Kharkiv, Ukraine and this Vaccine 
Company will be able to supply DTP vaccine to the CIS. This Vaccine Company will 
capture 33% market share for DTP for Russia and the Ukraine. For the remaining CIS 
republics, this Vaccine Company will capture 50% market share. 

Two manufacturers of polio vaccine, the Institute of Polio, in Russia m d  this Vaccine 
Company will produce polio for the CIS. It is projected that this company will capture 50% 
of the market share for all of the CIS. 

The selling prices are $0.50 US per dose for DTP and $0.50 US per dose for OPV. These 
selling prices are considerably higher than current Russian and WHO prices. The Polio 
Institute currently sells OPV at 20 rubles per dose ($0.02) and WHO prices range from $0.10 
to $0.20 per dose. It is anticipated that by the time this facility becomes operational, the 
selling price of DTP and OPV will be comparable to Russian and WHO standards. 

Since the cold chain distribution is system is in need of major overhaul, it is difficult to 

project the cost associated with the transportation and freight. These costs are projected to 
be 1% of gross sales based on U.S. industry standards. 



- 
Manufacturing Cost of Goods is the sum of all expenses associated with the manufacture of 
DTP and OPV vaccines once the facility is operational. Major expenses include salaries for 
Russian and American sW, purchase of intermediates, raw material, and supplies, utilitieo 
and services for ongoing operations, and depreciation, etc, 

Expenses related to the manufacturing cost of goods are difficult to determine due to lhck of 
available or accurate information. Russian salaries vary depending on the job and level. In tt, is 
company the salaries can range from 5,000-100,000 rublesfmonth. Utility rates are also 
diffkult to determine since services were previously allocated to the institutes and typically 
paid by the state. The following table illustrates the differences in costs for utilities in 
Russia. 

Table I: USIRussian Vaccine Facility 
Annual 
c o s d  

Service (rubles) 
Electric 15,105M Wh 107.2 M 
Gas 3,766 K M J / ~ ~  3.8M 

(33,498Gcallyr) 
(1 3 3 MMCFIy r) 

Water 11,912 ~ 3 / ~ r  476.5 k 
(4,209 CCFfyr) 

Sewer 10,760 ~ 3 / ~ r  430.4 k 
(3,802 CCFfyr) 

Telephone 10 Lines 4mlk 

Annual 
Costs 

lddlml 
$1 07,248 
$3,766 

Annual 
costs2 

(rubles) 
30.2 M 
36.8 M 

Annual 
Costs 

iiwaJ20 
$30,211 
$36,848 

Total 112.4 M $112,366 67.5 M $67,537 

Notes: 1000 rubles = $l.OOUS 
8 . 8 9 ~ c a l l K ~ 3  = 1,000 BTU of natural gas 
Sewer Rate = Water Rate 

- 
- Mr. S. Zolotykh - Institute of Immunology, Lyubuchany, Russia 

- 
2 - John Brown Engineers & Constructors, Petrochemical Complex, Russia 



It is possiblo that Russian salarice and overheads may only represent a minor portion of the 
ovarall expenses related to tho inanufact1:ring cost of the vaccine, Although current cost may 
be low, over the long term costs will inevitably rise to around western standards. Other costs 
such as the purchase of intermediates of diphtheria, tetanus, pertuseis and polio monopool 
types I, 11,111 and the various components to manufacture the final vaccine can also be high 

, depending on where the components or materials ar0 sourced, For this company, the 
wanufacturing cost of goods is projected to be approximately 45% of net sales and is 
estimated based on current industry rates. 

Expenses for ten U.S. personnel to assist the Rirssians in  startup, training an.d operation of 
this vaccine facility for two years are estimated at $140,000 to $200,000 per person per year. 
The breakdown of the costs per year is estimated as follows: 

salary $80,000-X 1 10,000 
Housing $30,000.. $40,000 
Transportation and Insurance $10,000- $15,000 
Schooling $10,000- $20,000 
Other Living Expense $lo-ooo- $1 5.000 

Total $140,000-$200,000 

The depreciation rates for buildings and equipment are 3.5% and 7.5% per year respectively. 
Based on a capital investment of k$103,110 for the construction of DTP and OPV 
manufacturing facility, the depreciation expense is projected to be k$5,413 per year 
commencing at the startup of the facility. 

Commercial expenses are estimated at 5% of net sales. This is lower than U.S. industry 
standards of 10%-15%. With the MOH as the major purchaser of vaccines, limited field force 
selling and promotional activities will be needed. 

Administration expenses are projected to be k$250 per year plus 10% increase per year based 
on the number of administrative staff and general expenses. 

With the continually changing tax laws in Russia, 'a tax rate of 50% Net Before Tax is 
assumed. 



From the engineering study, the capital investment for tho construction of tho DTP and O W  
vaccine manufacturing facility is M$103 and will take five years to complete (1994-1998). It 
is anticipated that partners in the company, US or Russian, will raise the capital for this 
investment either through equity contribution or outside financing. 

Accounts receivables are based on 60 day payment terms given to customers. This is a 

typical U.S. rate. 

The amount of product held in inventory is calculated based on 120 days of future demand at 
manufacturing cost of sales. 

* Accounts payable is based on 45 day payment terms from creditors. This is a typical U.S. 
rate. 

E Financial Summaries 

Income Statement A 

Income Statement A represents the most realistic projection of sales, operating expenses, 
earnings, and cash flow of this USfRussian Vaccine Company which begins operation in 1999. 

Over the next ten years (1999-2008), the Vaccine Company is expected to lose K$688 average 
per year after tax and would not achieve a positive cumulative cash flow for at least sixteen years. 
The selling prices per dose of DTP and OPV are too low to support the $103M capital 
expenditure despite relatively high market share. Although the company generates a small 
positive cash flow each year, this is not sufficient to recover the contribution made for the initial 
investment. Not included in the financial reporting is the interest expense that would be incurred 
if long term financing was necessary to find this investment. 

Overall, the economics of this company cannot support the investment of this new vaccine 
manufacturing facility in the CIS. Although the assumptions used in generating the income 

statement are realistic based on the current situation, the major factors contributing to the 

- company's losses are a) low local selling prices of DTP and OPV, and b) high capital investment 



resulting in a l a r ~ e  depreciation oxpansa. This company may bccome viable if tho invastmant was 
funded by RussiantWestern grants or aid, 

Income Statement B 

Since Russian operatin8 expenses could not be clearly defined, a second income statement was 
generated to demonstrate the outcome of the vaccine company's earnings and cash flaw with 
minimal operating expenses. Only expenses related to the relocation of expatriate staff and 
depreciation were included and the results are illustrated in Income Statement B. 

Clearly, even with minimal operating expenses, this company's business cannot survive with a 
capital expenditure of this magnitude. Although Statement B's earnings and cash flow improve, 
in reality, the financial position of this vaccine company would likely fall between Statements A 
and B, From a business and economic prospective, both statements demonstrate that this vaccine 
business is not realizable under the market conditions presented and given the high capital 
investment. 

The next section will address the economic and overall risks and opportunities associated with 
the vaccine market and this type of investment in the CIS. 
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- VIIJ. Summrrry and Conclueions 

- 

As stated in the objectives, the intent of this feasibility study was to assist interested parties in 
assessing the opportunities and risks associated with rebuilding the vaccine industry in the NIS. 
This study could also be used by commercial banks, multinational corporations, the World Bank, 
and Government agencies to evaluate the potential for privatization of the vaccine industry and 
to encourage private sector investment through commercialization such as joint venture 
participation by American firms, 

While there are great expectations about long-term prospects for trade and investment in the CIS, 
much of this will depend on the successful resolution of a number of key issues. Whether through 
acquisition, joint venture or financing of projects, the inherent risks for investing in this region 
can be overcome. The following section discusses the various issues that a foreign investor will 
need to address when establishing the overall business strategy for making an investment in the 
CIS. Although some issues are more specific to the vaccine business, the majority are broader 
issues that also require assessment for any type of venture in this rzgion, 

- A. Overall Assessment 

To succeed in any business venture, the financial position of the enterprise must be able to reflect 
positive earnings and cash flow from year to year and pay dividends to its sharehoiders. The 
ability to raise financing for cspital investments such as this new vaccine facility is contingent on 
a lenders' assessment of the project viability. Today, foreign investors continue to have difficulty 
evaluating projects and determining the validity of information such as the availability and cost of 
local supplies, materials, utilities, and so on, and credit worthiness of local parties offering 
collateral guarantees. 

The financial prospects for this vaccine manufacturing company as illustrated in the previous 
section indicate the difficulties that this business venture will encounter. Russian and world 
vaccine prices for DTP and OPV are extremely low and capital investments of this magnitude can 
only be supported by large production volumes to achieve the economies of scale. The Polio 
Institute, which annually produces 80-100M doses of polio currently sells the vaccine for 20 

rubles per dose ($0.02 US at 1000 rubles/$1.00). Polio prices for WHO range $0.10 - $0.20 US 

- 
per dose. It is unlikely that any Ministries of Health could afford to purchase both DTP and 



- polio vaccines at pricos much hil~her than the current rato orm that local selling prices would 

- incraase faster than world prices, 

The investment required for improving quality is substantial in both cost and time, The M$lO3 
capital naeded for the constructicn of the new vaccine manufacturing facility reflects the 
investment in high technology that is required to produce vaccines under US FDA, cGMP, and 
Russian standards. Specialty labor and materials required to ensure the quality necessary to meet 
these standards offset lower local costs, and facility construction would likely take longer than 
what is anticipated for the West. 

The benefits of local manufacturing are not well defined. Justifications for local manufacture are 
usually based on lower costs or higher sales (price and volume) and while costs may be low in 
some cases, they will inevitably rise to around "internationali' levels. In addition, extensive work 
is required to establish local manufacturing particularly in the specialized field of vaccines. 
Although reducing costs would maximize the margins available, it is not easy to demonstrate the 
benefits of local manufacture once the acquisition price, inward investment, and management time 
are all taken into account. 

The rationale for investing in local manufacturing especially for commodity products like DTP 
and OPV vaccines needs to be clearly understood. Most international companies compete in 
R&D based organizations where equity investment is usually justified on prospective realizable 
returns. These depend on consumer loyalty to current and new products. The uncertainty of 
business prospects in CIS vaccine sales is high since the Ministries of Health are currently the 
sole purchasers of vaccine. Supply contracts to vaccine manufacturers can be either all or nothing 
scenarios. Given the magnitorde,of the initial investment, the need to secure substantial market 
position early in the business plan is critical. The survival of the venture can only be achieved 
with the support of the various government authorities and secured purchase contracts from the 
MOHs over a number of years. 

Without higher selling prices or volume to compensate for the initial capital expenditure, this 
business becomes dificult to sustain. It is far this reason that only a few vaccine companies 
exist throughout the world today. 



The investment in a bacterial (DTP) and viral (OW) manufacturing facility offers the capacity to 
produce other vaccine products which were not included in this feasiblity study. Various 
combinations of diphtheria and tetanus toxoids (dT, Td, and TT), diphtheria-tetanus-acellular 
pertussis vaccine (DTaP), and Haemophllus influenzae type b (Hib) vaccine can also be 
manufactured in this facility. 

The need for DTP and OPV vaccines will be diminished in the near future. The reasons are that 
the eradicatation of poliomyelitis in the Western world is projected and DTP will be combined 
with other vaccines of Hib, hepatitis B, and IPV. New vaccine development has been focused on 
diseases against pnuemococcal pnuemonia, meningitis, rotavirus, herpes, and others. To date, the 
CIS has not placed much emphasis on these diseases, Although it is believed that these diseases 
do exist in this region, little or no epidemiological information is available to determine the extent 
to which they are affecting the population. 

Privatization has been a major issue for local manufacturers. For the health care industry in 
Russia, privatization has been more complex, slower and less successful than was envisaged. 
Agreement on the form of privatization in the health care industry continues to change especially 
since this industry had been held to be of "strategic importance," Russia has developed 

privatization rules but this industry falls into a special category and has been excluded from 
privatization programs to date. The Institute of Immunology went through this process at the 
end of 1992 only to have this reversed in May 1993. Once again, the institute is a state owned 
enterprise. 

Establishing ownership rights to property in the CIS is complex and bureaucratic. Under recent 

Russian legislation, the relevant state property committee at the federal, regional, or municipal 
level must also be involved. This can be laborious and time consuming. Work continues on new 
laws to petmit foreign controlled entities and foreign persons to own land. 



- - 
$0 0 

- 
- 

The foreign investor in the CIS faces a uniquely untested and fluid legal and regulatory 
environment. A constant stream of new laws that is often times inconsistent with existing 
legislation makes planning difficult. Legal gaps, particularly in privatization, liability and 
accountability for mismanagement or misconduct, and shareholders' rights, are of great concern. 
Legislation in most CIS countries does not adequately address the concerns of the investor such 
as anti-trust, anti-monopoly, bankruptcy, consumer protection, securities regulation, intellectual 
property and secured lending and general legal rules lack clear guidelines r n many key issues. 

For the vaccine industry, the protection of intellectual property such as patents, trademarks, 
copyrights, etc, is important. Although Russia, Ukraine, and other states are in the process of 
replacing older USSR laws on intellectual property, it is still too early to judge whether the recent 
legislation provides effective protection and whether it will be possible to obtain prompt and 
effective relief for infringements. 

- 

- The foreign investor must carefully consider any potential environmental liabilities and all 
existing rights and obligations of the local enterprise, particularly if the mterprise continues to be 
bound under the old system of state orders. The recently enacted environmental law in Russia 
states broad principles but provides neither for ecological standards nor clarifies the competence 
of various state bodies. 

Won-convertibility of the ruble continues to be a major constraint for foreign investment. This 
has led to cumbersome currency laws and regulations which constrain the structuring of 
investments and money flow. The repatriation of profits without the means to convert ruble 
profit into hard currency is meaningless. Valuing capital contributions of local and foreign 
investors in the face of rapid inflation is also a major issue, particularly where the investment is 

high and the equity positions in the company are based Gn cash or capital contributions. Even 

modest investments may trigger anti-monopoly, local securities or other rules which can add to 
the complexity of the government approval process. 



Now tax laws covering enterprise profit tax, property and land tax, personal tax, excise tax, value 
added tax, and other types of taxes have been imposed by different governmental authorities, 
Although exemptions and tax privileges may be available, investors will need to investigate 
whether the government agencies offering them will have legal authority to do so. 

The CIS is unfamiliar to the Western concept of "employment at will" which allows employers 
to terminate employees. New labor rules may provide extensive protection of workers even if 
performance is unsatisfactory and local laws have not adequately dealt with issues such as 
protecting trade secrets and rights to inventions created during course of employment. 

The ongoing legislative changes in the CIS will continue to be a constant in the business 
environment. The decentralization of the legislative aud executive powers between the federal 
government and the regions allows the local and regional authorities to have more autonomy. 
Local legislators have already adopted regulations which in some instances contradict the federal 
legislation especially in the economic and business areas. Some regions have already obtained the 
status of free economic zone to attract foreign investment without supervision by Moscow. 
This erratic and rapid decentralization is a result of the Federal government's inability to 
effectively manage reforms and to provide adequate financial, legislative, and administrative 
support for the economic development of these regions. In turn, the regions that have significant 
resources and developed industry will continue to seek economic and political independence. The 
benefits of foreign investments in these areas may mean faster approvals for economic 
development. 

B. Recommendations 

Political and economic instability make for a very risky business environment and a multitude of 
problems. This combination of unlimited opportunities and high risk creates a challenge for any 
company that is willing to gamble in the new CIS markets. Those who take the risk without 
understanding the issues as previously stated will most certainly fail. However, these issues can 
be overcome. The key to the business success of this vaccine venture will be to minimize risk. 



Since this will relate to markot forcos and initial capital investment, the following alternative 
strategies are recommended to reduce the level of risk. 

Begin selling finished vaccines for rubles and reinvest the profits for expanding operations. In 
the short term, the company will develop markst presence for current and future vaccine 
products. 

Design capital projects to refurbish or upgrade existing operations by means of incremental 
investment to improve quality and productivity. A phased approach for construction: first 
packaging, followed by filling, and then bulk batching should be established since quality 
improvements and the learning process will be a long upward haul. Less ambitious interim 
targets can be more easily achieved while extending capital investment over a greater period of 
time, 

Secure guaranteed vaccine purchase contracts from Ministries of Health for at least three to 
five years and consider exporting vaccines to other countries. A higher volume of sales will 
be required in order to achieve the economies of scale from this large investment. 

If ruble or hard currency payments are not possible, identify alternative guarantees from 
purchasers such as bartering and counterbartering. This can be speedy and potentially more 
profitable. The US. Government may be able to assist U.S. investors by intewening with the 
Russian Government to guarantee payment. 

Obtain funds for initial capital investment from Russian or foreign aid and other financial 
sources to reduce cash burden on the vaccine company. 

a. Russian Government may provide support for investment since this improves the 

kalth and well-being of the country, 

b. Foreign Government aid and donor sources for capital investments in infrastructure 
have been significant. The Enterprise Fund as part of the UsRussia Assistance 
Package has been set up to support private sector development including joint 
ventures with Western companies in Russia and the NIS. 



c, World Bank (WB), Europcan Bank for Reconstruction and Development (ERBD) or 
OPIC make funds available to support credits, loan guarantees and risk insurance. The 
US government may be used as collateral for loans. 

d, Creation of a Joint Stock Company where the capital investment is part of the equity 
contribution. 

As always, good information will be critical in making meaningful strategic decisions, 

Investigate and recheck the reliability of knowledge and authority of the consultants and 
government official and enterprise managers. 

Work actively with federal, regional, and local governments. Government support should be 
secured early on in the project and continuous contact maintained. 

Design a system of financial and legal protection against unpredicatable changes in the 
government and economy. Short-term and carefully prepared deals are more manageable 

- 
rather than long term and large scale business projects. 

- 
Address deficiencies in financial information such as profit and loss, cash position, and 
balance sheets and establish methods to improve costing systems. Clearly identiG and clarify 
rights to key assets of the enterprise. 

C. Conclusions 

Foreilp investors continue to be cautious about investments in the CIS. The key to improving the 
long term opportunities for trade and investment lies in the convertibility of the ruble. 
Companies with long term approaches are focusing less on repatriating profits and looking 
toward ruble profit and market share. The companies with ruble profit will have an edge in 
acquiring privatization programs. Until then, private investment in local companies will remain 
modest. In addition, citing health reasons, it is unlikely that Russian or other regulators would 
discontinue or prohibit current local vaccine production like BIOMED or the Polio Institute. 

The rebuilding of the vaccine market is critical to the health care improvement needs of the NIS. 

- Developing the business strategy for this type of investment in the vaccine industry will depend 

- on the investor's overall strategic plan taking into account the changing political, economic, and 



legal environmont, In summary, companies who will succeed in the NIS are thoso who can r h o  to 
the challenges of the issues facing this region's health industry. 

- - 
NOTE: 
This feasibility study was based on the application of scientific principles and professional 
judgment from facts currently available and with resultant subjective interpretations. The 
information, conclusions and recommendations stated herein are intended as guidance and not 
necessarily a firm course of action. While Lederle-Praxis Biologicals believes the ioformation 
presented herein to be accurate, Lederle-Praxis Biologicals makes no representations or 
warranties express or implied whether of fitness or merchantability, with respect to the 
information, conclusions or recommendations stated herein. Investors who are interested 
in making an investment in the NIS should perform a feasibility assessment based on the specific 
circumstances and goals of their respective interests to determine if such an investment is viable. 
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855 Springdale Drive 
ex tot^, PA 1934 1 

Mr. Paul Morin, P. G. 

Business Phono: 608-238-266 1 
Dufiinotrs Pax: 608-238-6727 

Dcsign/E)rcddn# 
:>cdgvDrafting 
Vim President, Architect 
Princi pal-in-Charge 
.Design/Drafl;ing 
Contributing Principal 
Landscape Architect 
]Equipment Specialist 
Project Manager 

Business Phone: 608-238-26 16 

13usiness Fax: 608-238-26 14 

Proces Engineer 
Electrical Engineer 
Mechimica1 Engineer 
Project Manager, Etmk$neer 
Piping Engineer 
Computer Aided Design (CAD) 

Business Phone: 21 5-524-3746 

Business Fax: 21 5-524-7335 

Senior Principal Geologist 



- Environmental Resource Limited 
- ERM Poleka Sp, z,o,o 

ul Rzezbiareka 28A 
04-633 Warszawa 
Poland 

Businesrr Phone: 48-22-1 5-35-44 

Bu~incss Fnx: 48-22-1 5-3 5-44 

Mr. Jerzy Kollajtis Envi ranmental Engineer 

John Brown Engineers & Constructors Limited Business Phone: 207-32-69 

10 1000 Pokrovsky Boulevard Business Fax: 230-28-38 

4/17, kv 26/27 
Moscow, Russia 

or 
1 Buckingharn Street 
Portsmouth, PO1 1HN 
United Kingdom 

Mr. Brian Bardrick 

- Mr. David Stapley 

Giproniimedprom (SAPHEC) 
Nauchnyj pr., 6 

1 17246 Moscow 
Russia 

Mr. Igor Topnikov 

Business Phone: 0705-822300 

Busineas Fax: 0705-733028 

Senior Project Manager 
Pharmaceutical Consultant 

Phone: 120-5 1-8 1 

Chief Project Engineer 


