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EPA’s 33/50 PROGRAM
- COMPANY PROFILES -

This Company Profile is part of a series of reports
being developed by EPA to highlight the accom-
plishments of companies participating in the 33/50
Program. The 33/50 Program is an EPA voluntary
pollution reduction initiative that promotes reduc-
[tions in-direct environmental releases and offsite
transfers of 17 high-priority toxic chemicals. The
program derives its name from its overall goals —
an interim goal of a 33% reduction by 1992 and

- an ultimate goal of a 50% reduction by 1995. The
program uses 1988 Toxics Release Inventory (TRI)
reporting as a baseline. In February, 1991, EPA

- began contacting the parent companies of TRI
facilities that reported using 33/50 Program
chemicals since 1988 to request their participation

" in the 33/50 Program. As of November, 1995,
nearly.1,300 compapies had elected to participate
in the Program, pledging to reduce emissions of
the 17 target chemicals by more than 380 million
pounds by 1995. Companies set their own reduc- _
tion targets, which.may vary from the Program’s
national 33% and 50% reduction goals. -

Industry exceeded the 33/50 Program’s interim 33%
reduction goal by more than 100 millior pounds in
1992.. National emissions of Program chemicals
were reduced by an additional 100 million pounds
in 1993, bringing total reductions since 1988 to- ) — ‘ —
more than 685 million pounds (46%). Facilities’ TRI projections suggest that the Program’s ultimate 50% -
reduction goal will be observed to have been achieved or exceeded in'the 1994 TRI data, a full year ahead
of schedule. The 1,300 companies enrolled in the 33/50 Program have accounted for most of the Progra-
m’s pollution reductions. Representing just 15% of eligible companies and owning only a third of the fatil- -
ities reporting Program chemicals to TRI, participants are responsible for 78% of the reductions since

- 1988 and 98% of the 100 million pounds reduced in 1993.

EPA is committed to recognizing companies for their participation in the 33/50 Program and for the
emissions reductions they achieve. The Program issues periodic Progress Reports, in which participat-
ing companies are listed and highlighted. - In addition, Company Profiles, such as this one, are being
- prepared to provide more detailed information about how companies have achieved their emissions
. reductions. Information presented in these profiles is drawn from a number of sources, including the
company’s written communications to the 33/50 Program, extensive interviews with company representa-
tives, the annual TRI reports submitted by the company’s facilities (including Pollution Prevention Act ‘
data reported to TRI in Section 8 of Form R), and, in many cases, site visits to one or more of the com-
pany’s facilities. Mention of trade names, products, or services in this document does not convey, and

should not be interpreted to convey, official EPA approval, endorsement, or.recommendation.

Copies of other 33/50 Program Company Profiles, as well as Reductions Highlights documents
summarizing all of these Profiles, may be obtained by contacting the Program as specified in the box
below. In addition, all written company communications to EPA regarding the 33/50 Program are avail-
able to the public upon request. : - o : :

— : . i .
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SUMMARY

: ristol-Myers Squibb Company
) B reduced releases and transfers of
33/50 Program chemzcals by 54
" percent or over 2.6 million pounds
between 1988 and 1993. Of this amount,
the two pro;ects descrtbed in this case

. study at their Syracuse, New York facility,

cillin productzon

ond project used-state-of-the-art ﬁltering, )

techno logy to szgmfzcantly reduce methyl

zsabutyl 'ketone air emtsszons from peni-

These pro;ects which
requzred an investment of approximately ’
$10 million, save the _company $1.5 mzl—

liona year.

accounted for approximately 1.25 million -

pounds. The first project improved filtra-
tion, dryi'ng,‘ and blending processes in .
penicillin and cephalbspofin manufactur-

- ing operations, dramatically reducing
'dicfz{orometharie air emissions. The sec--

 COMPANY BACKGROUND , a .
Yhe Bristol-Myers Company merged with E.R. Squibb and Sons to form the -
: I Bristol-Myers Squibb Company in 1989. The company researches, devel- ‘r)
‘ ops, manufactures and markets health care and consumer products world- o
wide. The company has its headquarters in New York, New York and ‘employs:
48,000 employees at its 62 facilities located in 35 countries. In 1994, sales were
$12 billion. The company structures its busmess groups along four major prod-
uct lmes o

® Pharmaceuticals (57 percent of company sales) manufactures anti-
" cancer, cardiovascular; central nervous system, antl-mfectlve and
dermatological pharmaceutlcals ‘ S

' ’
’
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~ Consumer and Personal Products (17 percent of sales) produces
analgesics, cough/cold products, vitamins, deodorant/antiperspi- .
rants, hair coloring and skin and hair care products. '

Medical Devices (15 percent of sales) provides artificial hips'and
knees, ostomy supplies, wound: care products, powered surgical
instruments, as well as instruments for least invasive surgery.

Nutritionals {11 percent of sales) manufactures infant formula,
specialty formulas for nutritional disorders, and nutritional sup-
... plements for children and adults.

The B1o/Chem Drv1sron produces bulk products for the company s phar—

tical busmess Bulk products are those produced in large quantities that are
m their final marketable form such as tablets or capsules ‘The Bio/Chem

|

The company manufactures and markets several thouSand dlfferent prod- T

cts around the world. Some of its products i clude CapotenTM a leadlng car-

d medication, Keri™ skin care lotion,
BanTM roll-on deodorant ClalrolTM ha1r colonng, and EnfarmlTM 1nfant formula

ENVIRONMENTAL STRATEGY

procedures serve as a framework and worldwide standard for each of its
divisions within the four business groups. In the past the company large-
|1y viewed its environmental responsibility as mainly complying with its environ-
méntal regulatory requuements In 1991, spurred by CEO interest, the company
enhanced 1ts environmental program ‘and established a goal of environmental
leadership. The newly assigned Environmental Health and Safety Vice President,

vith direct lines to, upper management created an 1n1t1at1ve called "Env1ronment
2000."

B ristol-Myers Squibb's corporate environmental policies, programs, and

The company bases- 1ts "Env1ronment 2000" 1mt1at1ve on six elements
‘ product life cycle management contmuous 1mprovement takmg responsibility
for everything the company does, creation of a grass roots employee environ-
mental ethic, open communications with stakeholders, and active participation in
the resolution of environmental challenges on a local, national, and global basis.
Bristol-Myers Squibb designed this initiative to incorporate environmental
responsibility into the strategic business planning of all company divisions.

PROFILE: BRISTOL-MYERS SQUIBB COMPANY




The cornerstone of the "Envrronment 2000" initiative is product life cycle

‘management. Product life cycle management evaluates environmental impacts of
" the company's products.at each stage of the product life cycle: design, manufac-
turing, packaging, distribution, use, and disposal. In 1992, the company began
conducting product life cycle reviews on existing and future products. - All busi-
- ness divisions of the company include product life cycle goals in their ﬁve—year
plans. In addition, these groups are currently in various stages of 1mp1ement1ng
other elements of the "Environment 2000" initiatives. Each division develops its
own programs to fit its specific needs, but still must be consistent with corporate
policies -and procedures. The Corporate Office of Environmental Health and
Safety is responsible for the'development, guidance, and contmuous 1mprovement
. of environmental programs and pohcws

To foster a grass rqots env1ronmental ethic' within the company, antol-
Myers Squibb has 1mp1emented an employee awareness and education program.
One product of this program is a pollution prevention handbook with background

e information, checklists, and case studies to educate employees on how to.apply

pollut1on prevention in research and development marketing, manufacturing,

maintenance, purchasing, packaging, distribution, sales, and general manage-|

ment. The company has also developed training programs addressing such sub-
jects as The Clean Air Act and product life cycle (see above). Company guide-
 lines specify that full-time environmental professionals must complete, at compa-

ny expense, at least 40 hours of annual continuing environmental training related

to their job assignments. Other company education initiatives include corporate

.and divisional employee publications; committee activities that set divisional
waste miinirhization goals and report annual progress for all relevant facilities;
management awareness training; and development of resources such as the com-
pany environmental manual that stresses’ prior assessment and prevention of envi-
ronmental risk. :

Stakeholder commumcatmn is a fundamental element of both

"Environment 2000" and Bristol-Myers Squibb's Corporate Pledge which sets
forth the company's concern for the interests and expectations of its stakeholders.

Internally, the company fosters communication ' through employee education, |’

functional and’ cross-funcuonal committees, and the Office of Corporate Conduct.
Extemally, it actlvely seeks input and dialogue -with stakeholders such as
- 1nvestors, ‘'suppliers, customers, consumers, envrronmentahsts, public interest
groups and govemment leaders at the nat10nal reglonal and local levels .

. The company also works w1th other busmess groups and orgamzatmns

* with active environmental programs.  In 1991, the company endorsed the
International Chamber of Commerce (ICC) Business Charter for Sustainable
Development. It also participates in the Coalition of Northeast Governors' chal-
lenge to reduce packagmg waste and is a member of the Global Envuonmental
Management Initiative. The Bio/Chem division is also a member of the Chemical
Manufacturers Association.” As a measure of its environmental progress, the
company pubhshes environmental reports -and newsletters to highlight its envi-
ronmental accomphshments and progress worldw1de
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In 1991 the compa~

Bﬁstql—M 'yers Squibb’s
Environmental

Assessment Results

Levels of Perfomhnce
(Level 4 Is Best)

i }1-2 Developing/Implementing
Compllance Systems

0-1 Responding/Reacting to
Regulations/Corp. Guidelines

In 1993, the‘cor‘n'pany implemented a sclf-assessment [;regrarn that uses -
the 16 ICC Charter principles, listed in Appendix A, as a basis for annually mea-
suring environmental, health, and safety performance. The Environmental Health

“land Safety (EHS) staff develops a corporate rating on a scale of one to four in
'each category by combining the individual ratings of each of the company's divi-

sions. A level one score means that a division is achieving compliance with gov-

ernmental laws and regulations, and company policies. A level two score indi-

cates that management systems rather than individuals maintain continued com-
pliance and evaluate products and processes. A level three score describes a divi-
sion that is integrating EHS responsibilities across all functions and levels in its

| business. EHS awards a level four score when a division is innovating to contin- .
| ually improve products and processes, and to enhance efficiencies and competi-
tive advantage. Since the importance of each of the 16 principles differs greatly
| between divisions, this rating system is not meant to be a report card, but rather a
| benchmark for contmued 1mprovement »

Exhibit 1 presents antol—Myers Squlbb's performance assessment results N

‘1  for 1993 and 1994. Two of 1ts h1ghest ratmgs were on its pnor assessment of the
| environmental impact of acqulsmons and divestitures (Principle 5) and the envi-

ronmental management of its facilities and operations (Principle 8). In 1993 the

j company scored low on making ongoing improvements in the envuonmental

impact of products at each stage of their product life cycle from "cradle to grave,"

{ (Principle 6) Th1s isa relat1vely new concept with which few companies have

much expenence and the 1994 results indicate that Bristol-Myers Squibb is

‘1mprovmg The oompany believes that it is on the right track in taking a prag-

matic, flexible approach that will empower all of its people to examine the envi-

| ronmental impact of what they do and make sound bus1ness decisions that will

lead to a competmve advantage

PRINCIPLES

1. Corporate Policy
2. Integrated Management
3. Process of Improvement
4. Employee Education
5. Prior Assessment
6. Products and Services
7. Customer Advice
8. Facliities and Operations
9. Research
10. Precautionary Approach
11. Contractors and Suppliers
12. Emergancy Preparedness
13. Transfer of Technology
14. Contributing to the Common Effort
15. Openness to Concerns
16. Compliance and Reporting

12345678 9101112131415 16
‘ Principles

Bristol-Myers Squibb's environmental strategy continues to evolve
through "Environment 2000." Tts current policy is "to protect the health, safety,
and quality of life of its employees and the -public, and to exercise responsible
stewardship of natural resources that may be impacted by Company activities."
This policy not only commits the company to minimize. waste, but also undue

| environmental impacts of all its activities and products. The policy extends out-
‘| side company gates to suppliers through the company's purchasing guidelines, ‘
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~shown in Appendix B, wh10h requlre consideration of source: reductlon, avall- |
ability of recycled materials, recyclab1l1ty/reusab111ty, renewable resources, haz-
ard reduction, process waste reduction, handling and disposal, environmental
technology, energy. efﬁc1ency, and supphers env1ronmenta1 sens1t1v1ty

) OVERVIEW OF 33/50 AND TRI (,I—IEMICAL _ f “
RELEASES AND TRANSFERS |

Pe ince 1988 Bristol-Myers Squibb has reported releaSes and transfers of eight |,
S 33/50 Program chemicals. - The following is. a descnptlon of their use and
pnmary release media: .

Chromlum and mckel are components of metals use-d in the manufac-
ture of medical implant products. The macmmng, polishing, and

. cleaning of these products generate the chromium- and nickel-
containing wastes which are released to landﬁll or transferred off-
site to POTWs or for treatment or dlsposal

Dichloromethane and methyl isobutyl ketone are u~.ed as solvents in the
manufacturing of bulk pharmaceuticals, and are releaséd pnmanly as
fugitive air emissions, with additional quantities transferred off-site to

, POTWs or for treatment or d1sposal ‘

Toluene 1s-usedpr1- . o o Exhibit 2

. marily in the pro- . | BRISTOL-MYERS SQUIBB COMPANY "
- cessing of proteins 3 RELE_ASES AND ‘T]_lANSFERS ] g;lle?;:n;';‘;lf’;’;sf er of
' for nutritional o OF TRI C M’[CAL'S. I Bristol-Myers Squibb -
- products, as well as | o o Company (m 1,000 of -
- in other solvent . -33/50 Chemical 188 1993 M ns)
applications. : : S ' C :
Virtually all of its Chromium/Cheomium . - | o
releases and trans- compounds oo o<1,
fers were as fugiti\?e Dichloromethane - 2372 972
. N Methyl ethyl ketone 1 " NR
-air emissions and. Methyl isobutyl ketone 2225 1.172
transfers off site Nickel - T 1. NR .
. for treatment or dis- Toluene . 11 - 85
. posal, with small | . 1.1.1-Trichloroethane 185 25
. amounts transferred Xlene™ NR NR
off-site to POTWs. o : ‘ :
: . ‘33/50 Subtotal** - B 4.117.& 2265
Other TRI Chemicals: 7435~ 4,561
TOTAL** ‘ L 12an 6.826.

e

- {NR Not reported
“|* Releases and transfers of xylene were mpartzd in 1990 1991 and 1992.
|+ Columns do not sum to totals due to mundmg

.33/50 PRQGRAM CoMPANY PROFILE: | BRISTOL-MYERS.SQUIBB COMPANY
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Exhibit 3

Program Chemicals

(1988)

'1,1,1-Trichloroethane is used to clean a variety of parts.and equipment
and is released primarily as fugitive air emissions. ‘ '

Xylene and methyl ethyl ketone were used as solvents in pharmaceutr-
cal manufactunng, and both were released pnmauly as fug1t1ve air emis-

srons or transfers off-s1te to POTWs

In 1988 antol—Myers Squibb reported a total of 12,311,200 pounds of

| releases and transfers of TRI chemicals. Of this total, 4,876, 002 pounds were
‘33/50 Program chermcals Exhibit 2 presents a summary of the company's TRI

data for 1988 and 1993. Appendix C presents these data in more detail. Air emis-
sions accounted for 71 percent of antol—Myers Squrbb's 1988 releases and trans-

Exhibit 4 ‘

"Toluene (2.28%) Nicke! (0.01%)

TCA (3.39%) MEK (0.02%)
’ Chromium (0.02%)

Dichloromethane (48.64%) \

fers of 33/50 Program chemrcals, followed by transfers to POTWs (17 percent“of
total), and transfers off-site for treatment and dlsposal (12 percent of total).
es and transfers of 33/50 Program chermcals by chemical and by release media,
respechvely :

Transters Off-site for Releases to Land (0.01%)
Treatment/Disposal/Other (11.50%) Transfers to POTW (17.55%)

Air Emissions (70.94%)

Exhibits 3 and 4 illustrate the breakdown of Bristol-Myers Squibb's 1988 releas-




In 1988 the Blo/Chem D1v1s1on contributed 4, 314 760 pounds or 88 per-
cent of the company's total 33/50 Program chemical releases and transfers The
. Syracuse facility alone contributed a total of 3,084,180 pounds or 63 percent of
the company's 1988 total. The Syracuse facility's releases and transfers of 33/50
~ Program chemicals were 1,005,000 pounds of dichloromethane, 2,047,000
~ pounds of methyl isobutyl ketone and 32,180 pounds of toluene. Appendix D

- gives a more detalled descnptlon of releases and transfers of TRI chenucals atthis; -

fa0111ty

- 33/50 PROGRAM GOALS AND R] DUéTION‘
PROJECTS N |

riStol-Myers Squibb Vjoin’ed the 33/50 Program in May 1991 with a com-
 mitment to achieve a 50 percent reduction in - releases and transfers of |-

33/50 Program chemicals by year-end 1995, usmg 1988 TRI data as a
baseline. This is equivalent to a reductlon of 2,438,001 pounds. The company
also established an interim goal of a 33 percent reduction in releases and transfers
by the end of 1992. It indicated that it would rely pnmanly on source reductron
- and recyclmg as the preferred methods of ach1ev1ng its goals

’ Respons1b111ty for 33/50 Program 1mp1ementat10n at antol—Myers
Squibb rests with Senior Operations Management at each company division.
Departments involved in specific reduction projects included manufacturing,
+ chemical process development, .engineering, materials management, research and
- development, quality control, mamtenance, regulatory affairs, and environmental
health and safety. Product life cycle review committees, pollution' prevention
commlttees, waste- Immlmzatlon committees, and productivity improvement
teams also identified pro_]ects and potent1al methodologies for program imple-
mentatlon

The manufacture of bulk pharmaceuncal products typlcally involves com-

~ plex and highly propnetary processes. Exhibit 5 provides a generic description of |

- such manufacturing processes focusing on antibiotic production. The process
begins with fermentation of penicillin or cephalosporin fungi to provide the
. desired microbial product followed by separation to isolate this product from

other ‘substances in the fermentation mixture. Depending on the end product, the

' separated substances can be. further processed without chemical modification, or
can be chemically modified to produce the desired end product. For example,

Penicillin V is_ obtamed by direct fermentation, while the other penicillins and ‘

cephalosporms are produced by chemical mod1ﬁcat10n of the isolated fermenta-
tion product. The Syracuse facility manufactures these “final crude” and "final
intermediate" products. Other company facilities produce the end product Wthh
is finished and packaged to meet FDA reqmrements for market use.

From 1988 to 1993, the company initiated a number of. pmJects that :

resulted in reductions of releases and transfers of 33/50 Program Chemicals. The
‘ followmg sections descnbe two pro;ects that resulted in s1gn1ficant reductlons in

33/50 ProGRAM Company PROFILE.’I BRISTOL-MYERS SQbi);B COMPANY
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Penicilin/ End Product

Cephal t ; Final
P P § i Separation Processing
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Chemical
maodification

Final Antiblotic Product « roduct h
Processing

releases and transfers of dichloromethane and methyl jsobutyl ketone at the
Syracuse facrhty This facrhtys multi-functional team proposed these projects
because they satisfied a number of its objectives, such as improved productivity .
and efficiency of manufacturmg operatrons, reduced cost, reduced solvent emis-
sions, and reduced employee exposure to product dust and solvents. Both projects
required substantial capital investment and business management approval at the
divisional and corporate levels.

‘.
~

‘ \
‘ ‘ " S

Project #1:  Penicillin/Cephalosporin Manufacturing Improvements
Project (Titus System)

The Syracuse team's first project mvolved changes to the final intermediate prod-

uct manufacturing operations for 6—ammopemcﬂlamc acid (6-APA) and 7-

| aminocephalosporanic acid (7-ACA). The first step in manufacturing 6-APA is

to extract Penicillin V from a fermented slurry Spec1a1 enzymes then alter the
chemical structure of Pemcﬂhn 'V in a process known as enzymatic splitting to
produce 6-APA. The production of 7-ACA is accomplished by chemically mod-
ifying separated Cephalosporin C. The top diagram in Exhibit 6 shows a flow dia-
gram of the facility's original process. The product slurry shown in this exhibit is
a ‘mixture of crystallized product, solvent, and water. Methyl isobutyl ketone,

 methanol and dichloromethane are spec1ﬁc solvents used in the product slurry.

Equipment such as the centrifuge, dryer, blender and product containers were not
vapor-tlght in the original process and were sources of solvent and product dust

K em1ss1ons

After targeting the process, products, and emission sources, the team iden-
tified reduction options. Team members used professional and trade associations,
mic affiliations, internal technology transfer, and federal and state govern-

1ca1 substrtutlon was not feasrble because of the long lead times required to obtain

.-MYERS SouIBB COMPANY

os as sources of information on alternative chemicals, reduction meth®
‘ods, and recycling practices. Their preliminary mvestlgauon indicated that chem-



FDA approval to change process chemlcals, but that process and equrpment ‘

changes could substantially improve the existing processes. The team also found
- that another company already used such equipment in similar operatlons ata facﬂ-
ity in Mexico. Members of the team visited the Mexican fac111ty to get a first-
“hand look at the operations. After sharing the visit experience with other team

memibers, the group dec1ded that they could use s1rmlar equrpment at the Syracuse a

facﬂrty

The equipment the team selected is called the Titus system. Ituses an air-'
tight "closed-loop" patented process to filter, dry and bulk-package the final prod-
" uct intermediates 6-APA and 7-ACA. The bottom flow diagram in Exhibit 6
'shows the new process. The product slurry is fed in at one end of the process, is

dried and blended, and then is.removed from the other end as a final intermediate | .

Product | |wet __ {FuidBed: Dry Final
Slurry -"b Centrifuge] wamle |product [ =i Dryer mesd- |Product | smee | Blender Prosuct
. Container : Contalner . " Contalner
] R} T B
¢
P prod — - Titus System . '@ Final
' Sturry Total Flash Dryer & Blander - :L‘:::‘;‘“

Exhibit6

' Final Intermediate

Product Processing .
Steps Before and After

Incorporation of the
Titus System Project

_ product. This processing requires less solvent than the prev1ous process because
the system is fully enclosed and recovers most of the solvent for reuse. -The new

process also includes nitrogen blanketing to reduce solvent losses and reduce fire.

~ -‘hazards. The inert nitrogen atmosphere inside the process equipment minimizes
"solvent evaporation and reduces fire hazards by preventing oxygen in the air from
~ coming into’ contact with the highly ﬂammable solvents 'Exhibit 7 presents a
schematlc of the Titus system. . :

Bristol—Myers Squibb's Central and Syracuse Plant Engﬁi'neerinvaroups o

~ had overall project management responsibilities for installing and housing the
equipment, which was designed to the company's specifications by an outside
: engineering firm. Lab-scale experiments, and bench-scale and pilot-scale studies
were conducted to 1nvest1gate system performance prior to final design and order-
mg of the eqmpment In addition, the team obtained busmess management
. approval at the d1v1s1ona1 and corporate levels

- Operation of the T1tus system began in 1989 and was fully operatronal at

the Syracuse facility in June of 1990. The equipment has met all design specifi-

' cations. The company estimates that the Titus system has reduced annual releas-

es and transfers of drchloromethane by approximately 700,000 pounds, methyl
isobutyl ketone by approximately 50,000 pounds and methanol by approximately

100,000 pounds compared to 1988 levels. In addition, this pro_lect reduced fire |

v
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. TITUS
Automated System

CONDENSER

safety hazards and employee exposure to solvents and product dust because of the
closed-loop design and safety measures incorporated into the system These ben-
| efits helped justify the investment, which exceeded the company's usual two-year
|  payback expected on capital improvements. Implementation of the Titus system
required a significant capital investment of $8 million. The company estimates
 annual cost savings of about $700 000 based on efficiency 1mprovements mater-
ial, a.nd labor costs. B

h

Project # 2: Penicillin Processing Manufacturing Improvement ProJect (Belt
Filters) ‘

The second project that the Syracuse team initiated involved changes to
the final crude product manufacturing operations for Penicillin V-based products..
| Penicillin V is extracted from fermentation products in a solvent extraction
process and subsequently sent through the final crude product processing steps.
The crude Penicillin V can be used to produce the end Penicillin V product or 6-
APA, which is used to manufacture antibiotic products such as amoxicillin and =~
ampicillin. The top half of Exhibit 8 shows a process flow diagram of the origi-
nal process. The product slurry is a mixture of Penicillin V crystals in methyl
isobutyl ketone and water. Additional TRI chemical solvents are used to wash the
Penicillin V crystals in subsequent steps. The filter press, wet product container,
reslurry tank, and conveyor equipment originally used in this process were not
| vapor-tight and were sources of significant solvent emissions.

The team's decision-making and implementation process on this project
| was similar to that used for the Titus system project, except that the team mem-
duct facility visits. Exhibit 8 shows a process flow diagram of the




"iniproved process and equipment the team selected for this project. In this new
. systei, the Penicillin V mixture is evenly distributed on the belt prior to entermg\
the unit. As it enters the filter it is washed with solvent and proceeds in timed
steps along the filter length. . A vacuum within the vessel removes the spent

methyl isobutyl ketone and other solvent streams from the material deposited on.

the belt filters. The resultant crude Penicillin V is reslurried prior to being
processed through the second and final filter stage. A drying step completes the
process. ' ' '

QOQ'
D7 broduct Filter’ o |Wet . | Restu Filter “ v Final
sy, "9 | prass ] ¥ |Product e | g W L Preess conip. | Conveyar | ey | Dryor  § e £roduct
Container : i Contalner
Product Belt | Reslurry -Bait . Final
A Stury » | Fter J=P| Tk || Eer > | oy | o
. ner .

Exhibit 8

Final Crude Product

‘Processing Steps Before

and After Incorporation
of the Belt Filters Project

: The two belt ﬁlters are totally enclosed and operat° ina contmuous loop

Automahc controls allow operanon of the system without manual 1ntervent10n :

except in case of emergency. The belt filter interiors operate under negative pres-
- sure in a nitrogen atmosphere in order to improve process efficiency and reduce
solvent emissions. Not only does this belt filter design effectively reduce methyl
isobutyl ketone emissions, but it also reduces the use of other TRI chemical sol-
vents in the washing cycles by more than 20 percent. A dedicated carbon adsor-
ber unit captures the methyl 1sobuty1 ketone and other solvents from the ﬁlters for

. reusein the product.ron process.

- Bristol-Myers Squibb pﬁrchased and installed the belt filters at its |

Syracuse facility in 1990. The company estimates that the Belt Filters project has
reduced releases and transfers of methyl isobutyl ketone by approximately
:500,000. pounds and other TRI chemical solvents by approx1mate1y 350,000

‘pounds compared to 1988 levels. In addition, this project has reduced employee | -

exposure to solvents and fire hazard risks because the new system operates under
negative pressure in a nitrogen atmosphere The company invested $2 million in
this project which saves approx1mately $800 000 per year in matenal uuhtres,
~ and labor costs.

33/50 ProGRAM COMPANY PROFILE: BRISTOL-MYERS SQUIBB COM?ANY

The company invest-
ed $2 million in the
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utilities, and labor
costs.




|33/50 PROGRESS AND TRI DATA

Progress Towards

Pfogram Chemzcal
/! Trans sfers

Meet:ng its 33/50 Goals‘

SUMMARY

ristol-Myers Squibb has reduced releases and transfers of 33/50 Program -
B chemicals by 2,611,173 pounds or 54 percent from 1988 to 1993. The
company has already achieved its 1995 33/50 Program goal of a 50 per-
cent reduction in releases and transfers two years ahead of schedule. Exhibit 9

14,000 wi

12,000 5. Non-33/50 ChemicaIsD

10,000 ). 33/50 Chemicals EE

8,000 _].

6,000 ]

4,000 o

TRI Releasss and Transfers (1000 lbs)

2,000 33/50 GOAL

]

| shows the édmpany's prégréés from ‘1988 to 1993 in réduéir{g releases and trans-
| fers of 33/50 Program and other TRI chemicals, and Exhibits 10 and 11 illustrate
11993 releases and transfers of 33/50 Program chemicals by chemical and by -

release media, respectlvely The two activities discussed in this profile have

| reduced releases and transfers of 33/50 Program chemicals by 1,250 ,000 pounds

or 26 percent. A number of other projects accounted for the balance of the reduc-
tions including solvent elimination or substxtutlon solvent recovery efﬁcwncy

| improvements, leak detection and repa1r, chemical storage improvements such as =
{ conservation vents, ‘nitrogen blanketing, and as a last resort, end of pipe emission
| controls such as thermal destruction of air releases. In addition, the

Pharmaceutical Manufacturing Division in Evansvﬂle, Indlana and New

{ Brunswick, New Jersey has replaced dichloromethane as the solvent in extemal

oating operations of vitamin tablets manufactunng with ‘an aqueous-based sys-

| tem. The company achieved part of its 33/50 Program goals with projects already
{in place prior to the company's joining the 33/50 Program.

Dichloromethane (42.93%)

Chromium (0.00%)
e

TCA (1.13%)

Toluene (4.21%) MIK (51.74%)




“Transfers Off-site for o
Treatment/Disposal/Other

Air Emissions (64.96%)
, " (17.62%)

et L \Transfers to POTW (17.42%)
Surface Water Dlscharges (0.00%)‘ . . )

Since signing onto the program in 1991, antol—Myers Sqmbb's expen-'

ence with the Program has been positive. The 33/50 Program has provided a con-

ceptual framework for the company to concentrate and implement its pollution|

prevention activities in a nationally recogmzed program of voluntary reductions
and cooperation between the government and industry. In short, it focused and
" accelerated the company's efforts to achreve its reductlons ‘

In add1t10n to its reducuons of 33/50 Program chemlcals, the company | "

also ach1eved reductions of 2,873,730 pounds or 39 percent in releases and trans-
- fers of non-33/50 TRI chemicals between 1988 and 1993.- As noted in. its sum-

' mary of Pollution Prevention Act performance presented in Appendix E, the
company also reduced its total production-related waste of all TRI chemicals by
- 1,406,036 pounds or 18 percent from 1992 to 1993 and it predicts further reduc-
tions inall of its waste management activities at higher production levels.
Production related waste includes not only releases and transfers off-site, but also

on-site recycling and treatment. The company estimates that it will reduce tota1'

production-related waste by approximately 3.0 million pounds, or 47 percent, for
33/50 Program Chenncals between 1993 and'1995. It also predicts a reduction in
production-related waste for all TRI chemicals of - approx1mately 5.9 million
pounds. This prOJected reduction in production-related waste at existing or hlgh-
er production levels indicates that the company plans to implement additional pol-
lution preventlon activities in 1995, the concluding year of the 33/50 Program,

_and that the company's contnbutlons to the program wrll exceed its current| .

achievement level.
FUTURE CHALLENGES

approach across its business groups will achieve additional environmental
improvements in thenext few years. Because of the diverse and decen-
tralized nature of the company, each of its four. business groups has its own envi-
' ronmental issues to manage. One major project put in place late in 1994 at the
Syracuse facility, similar to the belt filter project discussed in this case study,
improves the extraction process of the Penicillin V' manufacturing operations.

‘ B ristol-Myers Squibb believes that implementation of the product life cycle

The company expects significant réductions in releases and transfers of methyl

-

\
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Exhibit 11

Bristol-Myers Squibb
Company Releases &
Transfers of 33/50
Program Chemicals by

" Media (1993)

Ve

The 33/50 Program

~ has focused and
‘accelerated the

company's efforts.to

_achieve its reduc-
- tions.




isobutyl ketone as a result of this project, although the impact and benefits of this

| project will not be observed until the system is fully operational and the 1994 and
1995 TRI data are compiled. Other efforts to reduce use and releases of toxic
chemicals include enzyme technology development to substitute for toxic chemi-
'[cal use, end of pipe controls, and process and equipment changes at the compa-
ny s manufactunng operatmns to further reduce fugitive air emissions.

Environment 2000, now instituted worldwide, is leading to not only sig-
nificant high-profile EHS projects, but also integration of EHS into the company's
basic operating functions. Dividends paid from this integration include, most
importantly, a focus on continuous EHS improvement by Bristol-Myers Squibb
‘employees worldwide, as well as improved productivity.

For additional information on any of the infor-
mation provided in this case study, please con-
tact the following individual:

Mr. George Nagle
‘ Director, Environmental Health and Safety Services
] Bristol-Myers Squibb Company
P.O. Box 182 .
315 Thompson Rd.
x East Syracuse, NY 13057
Tel: (315) 432-2731
Fax: (315)432-4761

33/50 ProGRAM COMPANY PROFILE: BRISTOL-MYERS SQuIBB COMPANY




Appendix A - _ ;t

Internatlonal Chamber of Commerce Busmess ("harter for
Sustainable Development° Prlnclples for. Enwronmental Management

1

.Corporate Pnorlty To recognzze envzronmental management as.

among the highest corporate priorities and as a key determmant

to sustainable development; to establish policies, programs and o
. practices for conducting operations in an environmentally sound

manner.

Integrated Management: 7o integrate these policies, programs
and practices fully into each business as an essential element of

management in all its ﬁmcttons

Process of Improvemelit: To continue to improve corporate poli-
cies, programs and environmental performance, taking into
account technical developments scientific understanding, con-

- sumer needs and community expectations, with legal regulations
. as a starting point; and to apply the same envzronmental criteria-

mternatzonally

o Employee Education: To educate, ‘train and motivate employees

to conduct thezr acttvztzes inan enwronmentally responstble man- -
ner. : : : ‘

h

Prior Assessment 1o assess envzronmental impacts before start

ing a new activity or prOJect and before decommzssxonmg a facil- -~
ity or leavmg a site. . o :

Products and Servnces. To develop and provzde products OF ser-
vices that have no undue environmental impact and are safe in-
their intended use, that are efficient in their consumption of ener-
gy and natural resources, and that can be recycled, reused or dis
posed of safely : ’

' Customer Adv1ce. To advise, and where relevant educate cus-

tomers, dzstrzbutors and the public in the safe use, transportatzon
storage and disposal of products provided; and to apply szmzlar
conszderattons to the provzszon of services..

' Facilities and Op’el:at_ions: To develop-, design and operate facili—

ties and conduct activities taking into consideration the efficient
use of energy and materials, the sustainable use of renewable

33/50 PROGRAM COMPANY PROFILE: BRISTOL-MYERS SouiBB COMPANY




resources, the minimization of adverse environmental impact and
waste generation, and the safe and responsible disposal of wastes.

Research: To conduct or support research on the environmental
impacts of raw materials, products, processes, emissions and
wastes associated with the enterprise and on the.means of mini-

" mizing such adverse impacts.
Precautionary Approach: To modify the manufacture, marketing
or use of products or services or the conduct of activities, consis-
tent with scientific and technical understanding, to prevent seri-
ous or irreversible environmental degradation.

Contractors and Suppliers: To promote the adoption of these
pnnczples by contractors acting on behalf of the enterprise,
encouraging and, where appropriate, requiring improvements in
their practices to make them consistent with those of the enter-
prise; and to encourage the wider adoption of these principles by
suppliers. '

-
K 4

Emergency Preparedness To develop and maintain, where sig-
nificant hazards exist, emergency preparedness plans in conjunc-
tion with the emergency services, relevant authorities and the
local community, recognizing potentzal transboundary zmpacts

1
Traunsfer of Technology To contribute to the transfer of environ-
mentally sound technology and management methods throughout
the industrial and public sectors.

Contributing to the Common Effort: To contribute to the devel-
opment of public policy and to busiriess, govemmental and inter-
governmental programs and educational initiatives that will

- enhance environmental awareness and protection.

Openness to Concerns: 7o foster openness and dialog with

employees and the public, anticipating and responding to their

concerns about the potential hazards and impacts of operations,

- products, wastes or services, mcludmg those of a transboundary
or global significance. :
Compliance and Reporting: To measure environmental perfor-
mance; to conduct regular environmental audits and assessments
of compliance with company requirements, legal requirements
and these principles; and periodically to provide appropriate
information to the Board of Directors, shareholders, employees,
the authorities and the public.




Appendix B

Brlstol-Myers Squlbb Corporate Purchasnng Gmdelmos

\

(Adopted 8 August 1991)

‘Ttis company policy’ to protect the health safety and quahty of hfe of its
-employees and the public, and to exercise responsible’ stewardsh1p of nat-

“ural resources that may be 1mpacted by Company activities.

: W;thout comprormsmg the quahty and compet1t1veness of ourproducts
or workplace, Purchasing is to share in the responsibility for minimizing
‘any adverse environmental impact directly associated with materials and
services purchased by the Company ‘ ' '

At a minimum, no purchasmg dec1s1ons should be made before consider- |
-ing the following:

Source Reductlon' Can less materzal be used through value
analys:s? , -

Recycled Availability: ‘IS»t‘he item available in ,recycledform?
" Recyclobilit‘y/Reusability Is the item recyclable or reusable, or ‘
" can it become S0 given sujﬁczent demand?

‘Renewable Resourcos. Can the matenal be replaced by an envi-
ronmentally preferable renewable resource .
Hazard Reductlon. Cana less hazardous matenal be
substztuted ? :

Process Waste Reductlon. Can in-process waste be generated
by the materzal or zts use be mmzmlzed ? o

Handling and Disposal: Does the ztem, its mtennedzanes or

- wastes requzre speczal handlzng and/or dzsposal 2

Environmental Technology° Does the item mcorporate envzron-w
mentally preferable technology? ' :

- 33/50 PrRoGRAM COMPANY PROFILE: BRISTOL-MYERS SQUIBB CoMPANY.,




L e e e i i g

- Energy Efficiency: Have products processes and waste dispos-
dzsposal associated with the item been evaluated relatzve to envi-
.. ronmental and financial energy costs?

“requzrements be used to encourage a supplzer to zmprove its envz-
y ronmental Sensmvzty? .
Towards the successful irhpléméntation of these guidelines,
Purchasing is expected to:

o H
i+

o “Stay abreast of relevant product-related envzronmental
.. information, ‘znnovatzons and trends.

" Work closely with Company clients to zdentzfy envzron-‘
mentally preferable purchaszng optzons

Notify and regularly update suppliers as to the Company's
environmental commitment and objectives.

Any questions or requests for information regarding these Gﬁidelines
~-should be directed to your local Purchasing organization. ‘
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2,863,180
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1,493,019
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185,700
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270,630
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2,845,495
2,944,540
2,760,150
2,432,476
1,924,100
1,847,000

153,410
286,090
107,860
25,300
24,000
24,000

Pollution Provention Act
25,598

1993 1,147,080

emicals -

1,1,1-Trichloroethane
Xylene (mixed isomers)
33/50 Program Ch
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