S A el s L« ]

APPLICATION NUMBER: NDA 20658




Division of Neuhphamgqological Drug Products NDA: 20-658 UCT 23 90

Review of Chemistry, Manufacturing, and Controls

Initial Submission 02-Jan-96 02-Jan-96 08-Jan-96 15-Mar-96
Chemistry Review #1 Sponsor SmithKline Beecham Pharmaceuticals

Review Chemist D. Scarpetti, Ph.D. Address PO Box 7929
One Franklin Plaza
Philadelphia, PA 19101

Product Name
Proprietary: Ropinirole
Nonproprietary/USAN: Ropinirole Hydrochioride, Ropinirole Tablets
Code Name/#: SK&F 101468 (free base), SK&F-A (HCl salt)

Chemical Name, Structural and Molecular Formula
4-{2-(Dipropylamino)ethyl]-2-indolinone monohydrochioride, C,¢H,N,O*HCI (MW 296.84)

Dosage Form/Route of Administration
Oral film coated tablet 0.25, 0.50, 1, 2 and 5 mg tablet/Oral , NPrz HCI

Pharmacological Category/indication -
D2 receptor agonist/Symptomatic Treatment of Parkinson's Disease

Supporting Documents O
IND N

H
Remarks

The drug substance is synthesized by

Conclusions and Recommendations
Upon validation of the analytical methods the recommendation is for approval of NDA 20-658, Ropinirole.
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Division of Neuropharmacological Drug Products NDA: 20-658
Review of Chemistry, Manufacturing, and Controls

LetterDate StampDate Rec'dby Chemist  Completed

Initial Submission 02-Jan-96 02-Jan-96 08-Jan-96 15-Mar-96
Chemistry Review  #1A Sponsor SmithKiine Beecham Pharmaceuticals
Review Chemist D. Scarpetti, Ph.D.  Address PO Box 7929

One Franklin Plaza
Philadeiphia, PA 19101

Product Name
Proprietary: Ropinirole
Nonpropristary/USAN: Ropinirole Hydrochioride, Ropinirole Tablets
Code Name/#: SK&F 101468 (free base), SK&F-A (HCI salit)

Chemical Name, Structural and Molecular Formula
4-2-(Dipropylamino)ethyl}-2-indolinone monochydrochioride, C,¢H,,N,O-HCI (MW 296.84)

Dosage Form/Route of Administration
Oral film coated tablet 0.25, 0.50, 1, 2 and 5 mg tablet/Oral NPr, HCI

Pharmacological Category/indication
‘D2 receptor agonist/Symptomatic Treatment of Parkinson's Disease

Supporting Documents Q
IND 31,712 N

H
Remarks

This addendum to CMC Review #1 notes the sponsor did not describe acceptance testing for the plastic
packaging components for the drug product.

Conclusions and Recommendations
A comment requesting the sponsor provide acceptance testing for the plastic packaging components has
been added to the action letter.
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Division of Neuropharmacological Drug Products NDA: 20-658

Review of Chemistry, Manufacmnng, and Controis LAY o
LA t o
Lotter Date  Stamp Date :
Initial Submission 02-Jan-96 02-Jan-96 08-Jan-96 15-Mar-96
Amendment N(AZ) 28-Mar-97 31-Mar-97 01-Apr-97 20-May-97
Chemistry Review #2 Sponsor SmithKline Beecham Pharmaceuticals
Review Chemist D. Scarpetti, Ph.D. Address PO Box 7929
One Franklin Plaza
Philadeiphia, PA 19101
Product Name
Proprietary: Ropinirole
Nonproprietary/USAN: Ropinirole Hydrochioride, Ropinirole Tablets
Code Name/#: SK&F 101468 {free base), SK&F-A (HCI sait)

Chemical Name, Structural and Molecular Formula
4-{2-(Dipropylamino)ethyl}-2-indolinone monohydrochloride, C,qH,N,0-HCI (MW 296.84)

Dosage Form/Route of Administration NPrz HC!
Oral film coated tablet 0.25, 0.50, 1, 2 and 5 mg tablet/Oral

Pharmacological Category/indication
D2 receptor agonist/Symptomatic Treatment of Parkinson’s Disease

' Supporting Documents N

Remarks
This information an_re_qdment addresses deficiencies cited in the first CMC review.

Conclusions and Recommendations

Status: NDA 20-858 is approvable with respect to chemistry, manufacturing and controls.

Site Inspections:All sites acceptable with compliance as of 11-Apr-97.

Environmental Assessment. Reviewed and deficient as of 15-Oct-96.

Methods Validation. Packages sent to validating labs 10-Apr-87, no results yet (no problems anticipated).

cc:
Original NDA 20-6858
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Division of Neuropharfacological Drug Products NDA: 20-658
Review of Chemistry, Manufacturing, and Controls

LetterDate  Stamp Date Rec'd by Chemist Completed
Initial Submission 02-Jan-96 02-Jan-96 08-Jan-96 15-Mar-96
Amendment N(BC) 20-Jun-97 24-Jun-97 24-Jun-97 01-Jul-97
Chemistry Review #3 Sponsor SmithKline Beecham Pharmaceuticals

Review Chemist D. Scarpetti, Ph.D. Address PO Box 7929
One Frankiin Plaza
: Philadelphia, PA 19101
Product Name

Proprietary: Ropinirole
Nonproprietary/USAN: Ropinirole Hydrochioride, Ropinirole Tablets
Code Name/#: SK&F 101468 (free base), SK&F-A (HCI salt)

Chemical Name, Structural and Molecular Formula
4-{2-(Dipropytamino)ethyi}-2-indolinone monohydrochioride, C,¢H,,N,OHCI (MW 296.84)

Dosage Form/Route of Administration NPrz HCI
Oral film coated tablet 0.25, 0.50, 1, 2 and 5 mg tablet/Oral

Pharmacological Category/indication
D2 receptor agonist/Symptomatic Treatment of Parkinson's Disease

Supporting Documents N
CMC reviews 1, 1A & 2. H
Remarks

The sponsor describes the detection of a : .-

Conclusions and Recommendations
See CMC review #2 for updated status of CMC review components. The recommendation for 20-658 is
for approval.

cc:
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ENVIRONMENTAL ASSESSMENT
AND
FINDING OF NO SIGNIFICANT IMPACT

FOR

NDA 20-658
Requip™ (ropinirole hydrochloride) Tablets

Division of Neuropharmacological Drug Products

(HFD-120)

- CENTER FOR DRUG EVALUATION AND RESEARCH

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH
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FINDING OF NO SIGNIFICANT IMPACT

for

NDA 20-658
Requip™ (ropinirole hydrochloride) Tablets
REVIEW DIVISION: HFD-120

CENTER FOR DRUG EVALtJATION AND RESEARCH

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environmental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product applications as an integral part of its
regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and has concluded that this action
will not have a significant effect on the quality of the auman environment and that an
environmental impact statement therefore will not be prepared.

In support of their new drug application for REQUIP™, SmithKline Beecham has prepared an
environmental assessment in accordance with 21 CFR 25.31a (a) (attached) which evaluates the
potential environmental impacts of the manufacture, use and disposal of the product.

Ropinirole hydrochloride is a chemically synthesized drug which is administered as tablets for the
treatment of Parkinson’s disease. The drug substance is manufactured by SmithKline Beecham
(Manufacturing) Limited, Cork, Ireland with an alternative manufacturing site at SmithKline
Beecham Pharmaceuticals, Worthing, West Sussex, UK. The drug product manufacture and
packaging occurs at SmithKline Beecham, Crawley, UK. The finished drug product will be used
in throughout the United States.

Ropinirole may enter the environment from excretion by patients, from disposal of pharmaceutical
waste or from emissions from manufacturing sites. The applicant provided ecotoxicological data
showing that the most sensitive organism evaluated was Bluegill sunfish. At a 96 hour acute
exposure, the ECy, was 11 mg/L and the NOEC was 3.7 mg/L which indicates no significant
environmental effects should occur at the expected environmental concentration.

CAWPFILES\FONSI20658T0.PGV 2



Disposal of the drug may result from out of specification lots, discarding of unused or expired
product, and user disposal of empty or partly used product and packaging. Rejected or returned
drug product will be disposed of at a permitted high temperature incinerator at SmithKline
Beecham, Bristol, TN or Ogden Martin Systems of Lake, Inc., Okahumpka, FL. At U.S. hospitals
and clinics, empty or partially empty packages will be disposed according to hospital/clinic
regulations. From home use, empty or partially empty containers will typically be disposed of by
a community's solid waste management system which may include landfills, incineration and
recycling, while minimal quantities of unused drug may be disposed of in the sewer system.

The Center for Drug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation are
expected to minimize occupational exposures and environmental release. Adverse effects are not

anticipated upon endangered or threatened species or upon property listed in or eligible for listing
in the National Register of Historic Places.

Phillip G. Vincent, Ph.D
Environmental Scientist
Center for Drug Evaluation and Research

o e, © S

Nancy Sager

Acting Supervisor/Team Leader
Environmental Assessment Team

Center for Drug Evaluation and Research

Attachments: Environmental Assessment
Material Safety Data Sheet (drug substance)

C:AWPFILES\FONSI\20658TO.PGV 3
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ENVIRONMENTAL ASSESSMENT

_! Ropinirgle (SK&F 101468) Tablets

NDA 20-658
- :
[
DATE: 26 September 1995
NAME OF APPLICANT: SmithKline Beecham Pharmaceuticals

ADDRESS: Four Falls Corporate Center
Route 23 and Woodmont Avenue
P.O.Box 1510
King of Prussia, PA 19406

DESCRIPTION OF THE PROPOSED ACTION:

41 1pti

SmithKline Beecham Pharmaceuticals is requesting approval to manufacture, package and
market ropinirole (SK&F 101468) Tablets (NDA # 20-658) for the treatment of
Parkinson’s disease. SK&F 101468-A (ropinirole HC) is a novel, potent, and selective

dopamine-2 agonist.

42 eed for the Pr ction

The therapeutic indication for ropinirole (SK&F 101468) Tablets is for the treatment of
Parkinson’s disease, which affects about 1 in 1000 of the adult population. Patients suffer
from progressive impairment of motor function and many also show associated depression
and cognitive impairment. Ropinirole was developed for the symptomdtic treatment of 7
Parkinson’s disease, both as early therapy in patients not treated with L Dopa and as
adjunct therapy with L Dopa. Ropinirole is well absorbed in man, and is extensively
metabolized (see Item 7.1).

This Environmental Assessment reflects effluent discharges based on estimated production
of drug substance and product during the 5th year of production, as well as detailed
information on the waste treatment and disposal processes at SmithKline Beecham
Pharmaceuticals facilities in Worthing, England (U.K.); SmithKline Beecham
(Manufacturing) Limited in Cork (Ireland) for drug substance production, and Crawley,
England (U.K.) for drug product production.

The manufacture of ropinirole drug substance and product will employ the same
environments and utilize existing plants that are also currently manufacturing other

pharmaceutical products.

660010



ENVIRONMENTAL ASSESSMENT

i Ropinirole (SK&F 101468) Tablets

NDA 20-658

- -
&

43 Locations where Drug Substance will be Produced

Ropinirole, the drug substance in the product which is the subject of the proposed action, is
manufactured in 5 process stages.

The drug substance manufacturing facilities are described below; Worthing is considered to
be an alternate manufacturing site.

43.1. Cork_Ireland

- SmithKline Beecham (Manufacturing) Limited
Currabinny
Carrigaline
County Cork
Ireland

SmithKline Beecham (Manufacturing) Limited, Cork (Ireland) is located approximately
twelve miles south of Cork City on the southern shores of Cork Harbor. There is a total
landbank of 130 acres, but the facility occupies only 28 acres. The immediate area is rural,
with some farms and dwellings within a half mile radius of the boundary fence. The site
discharges an aqueous waste into Cork Harbor after on-site biological treatment.

43.2. Worthing UK.

SmithKline Beecham Pharmaceuticals . ,
Clarendon Road

Worthing

West Sussex BN14 8QH

United Kingdom

This facility is located on the south coast of England (U.K.), at the edge of an urban area,
approximately one mile from the sea. The site‘is abutted by residential property on its
northern boundary and light industrial installations to the West and South. Agricultural
land borders to the east and northieast. The bedrock beneath the site consists of chalk,
covered with a variable sequence of unconsolidated sediments, including clay strata. The
site covers 37 acres of flatland, of which 7 acres is devoted to company recreational

facilities. -
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34‘ Location where Drug Product will be Produced .

44 W,
Ropinirole drug product will be prepared at the following facility:

SmithKline Beecham Pharmaceuticals Co.
Magpie Wood .
Manor Royal

Crawley
West Sussex RH10 2QJ
UK.

The Crawley facility for ropinirole product manufacture is located in a light industrial area
near the city of Crawley, England (UK.).

4.5.  Locations where Product will be Used

The subject of this Environmental Assessment is the use of ropinirole drug product m the
United States of America. Predominant use is expected to coincide with areas of greatest

population density.

4.6 Locations where Product will be Disposed of

Ropinirole drug product returned goods will be collected at the followirg site:

Division KENCO Group Inc.
1704 Mid Park Drive
Knoxville, Tennessee 37291

From this site, the materials will be shipped to the following licensed facilities for disposal
(e.g., destruction by high temperature incineration).

SmithKline Beecham Pharmaceuticals
Bristol Industnal Park

Weaver Pike

Bristol, Tennessee 37620
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Ogden Martin Systems of Lake, Inc.
3830 Rogers Industrial Park Road
Okahumpka, Florida 34762

Documentation for these disposal facilities is provided in Appendix I.

5. DESCRIPTION OF CHEMICAL SUBSTANCE THAT IS THE SUBJECT OF
THE PROPOSED ACTION:

Ropinirole drug substance is described below. The components used in the manufacture of
the drug substance and their CAS registry numbers are listed in Confidential Tables 1 and 8
(for Cork and Worthing, respectively). The components (and their CAS registry numbers)
used in the manufacture of the drug product (at Crawley) are listed in Confidential Table
15. The environmental fate and effects of ropinirole, which is considered to represent the
“worst-case” scenario in terms of any potential for environmental impact (see Item 7), is
described in Items 7 and 8 of this assessment.

5.1 mplete Nomenclatur
British Approved Name (BAN): Ropinirole
Chemical Name: 4-[2-(N,N-dipropylamino)ethyl]-1,3-
dihydro-ZE—indol-Z-gne, monochloride

3.1.1. CAS Number: - 91374-20-8 )
5.1.2. Labo Code: SK&F 101468
513 Molecular/anngla: CisH2aN20
5.1.4.Molecular Weight: " free base 260.38 g/mol,

HCl salt 296.84 g/mol

600013



6.

R R e e B B A e i RS

ENVIRONMENTAL ASSESSMENT

Ropinirole (SK&F 101468) Tablets

NDA 20-658
- - -
5.1.5. Structural Formula: *
[CH;;
' N
)
0]
. NH
5.1.6. Description: White to pale greenish-yellow powder
517 ing Point Range: 244.2-248.2°C [1]
3.1.8. _Additives: Not applicable

Organic impurities arising from the synthesis are determined by GC and HPLC,
Solvent content is measured by GC and the inorganic impurities (heavy metals and
sulfated ash) are also monitored. Identification is included on the drug substance
specification. Ropinirole must be protected from direct sunlight; otherwise the
compound is stable, and no degradants are likely to arise under normal storage

conditions.

" INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT:

. ’

6.1.  Introduction from Production of Ropinirole

‘Ropinirole will be produced at SmithKline Beecham (Manufacturing) Limited, Cork,

Ireland, as the principal drug substance manufacturing site. Ropinirole drug substance L
production may also be carried out at Worthing, a SmithKline Beecham Pharmaceuticals’

facility in West Sussex, England (U K.), which is considered to be an aiternate

manufacturing site. Ropinirole tablets will be made at SmithKline Beecham

Pharmaceuticals' facility in Crawley, England (U.K.).

6.1.1. Introduction from Drug Substance Production at SmithKline Beecham
(Manufacturing) Limited, Cork, Ireland

Ropinirole drug substance production will be carried out at SmithKline Beecham
(Manufacturing) Limited, Cork, Ireland. All data tables for drug substance production at

200014
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Cork, Ireland, are presented in Confidential Attachment 3. Environmental evaluafions of

the impacts from drug substance production follow.

Ropinirole drug substance production will utilize the same facilities currently being used for
the production of other pharmaceuticals. The following evaluations of the anticipated
environmental impact of ropinirole production are based on estimates of maximum daily
production and on existing waste treatment systems at SmithKline Beecham
(Manufacturing) Limited, Cork, Ireland. Engineering estimates were used to predict
anticipated discharge levels; however, the evaluations do not reflect changes in treatment
process operations or technology which might be implemented before actual approval of

this application.

SmithKline Beecham (Manufacturing) Limited, Cork, Ireland is expected to remain in
compliance with applicable waste effluent permits throughout the production of ropinirole
drug substance. The Cork facility is regulated under an Integrated Pollution Control (IPC)
license (Reference Number in Register of Licenses: 4; Date of Notification: October 28,
1994), under authority of the Irish Environmental Protection Agency and the Environmental
Protection Agency Act, 1992. This license contains permit levels and monitoring
procedures for all plant emissions (wastewater, air, incinerators, etc.), as well as guidelines
for the establishment of an Environment Management Programme, to assess all operations
for the use of cleaner technology and the minimization of waste.

6.1.1.1. Waste Stream Summary and Disposition

The input chemicals (for overall production and per process stage) forropinirole drug “
substance production are listed in Confidential Tables 1, 2A, 2B, 2C, 2D and 2E. Amounts
and descriptions of wastes generated during ropinirole production are given in Confidential
Tables 3, 4A, 4B, 4C, 4D and 4E. The waste streams generated at SmithKline Beecham
(Manufacturing) Limited, Cork (Ireland) will be disposed of such that release into the
environment (on-site and/or off-site disposal) will not exceed plant permit levels for the
Cork facility (see Appendix IT). The disposition of all ropinirole process waste streams is
presented in Confidential Table 5.

-

o
/s

6.1.1.2 Matg’ rial Balance

Material balance information for the chemical inputs, process intermediates and effluents
was determined, thus accounting for all materials and amounts used in or produced by the
process. Waste outputs include leftover material resulting from production, and assay
solutions sampled before and after filtration.
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6.1 | ised on W.

6.1.1.3.1. Air and Off-Gases -

The production site buildings at SmithKline Beecham (Manufacturing) Limited, Cork
(Ireland) vent approximately 102,500 m3 of air per hour. Air from the buildings where
chemical processes are performed flows through two scrubbers. As it is discharged to the
atmosphere, air is monitored by gas chromatography (and other methods) for several
compounds. Fugitive emissions are monitored if there is reason to suspect a gaseous leak.

6.1.1.3.2. Incinerated Wastes

All aqueous waste streams and several solvent wastes resulting from ropinirole production
at Cork will be incinerated either on or off site. There are three high-temperature natural-
gas fired incinerators on site: two caloric down-fired units, and one hygrotherm horizontal
unit. Only those wastes arising from the manufacture on-site of pharmaceutical active
ingredients and intermediates shall be incinerated on-site. The manufacturing wastes to be
incinerated may be organic solvents and residues from production operations, aqueous
wastes contaminated with solvents, salts and residues, or gas streams containing organic
and inorganic gases or contaminated air.

At discharge, gases from the plant’s incinerators are continuously monitored for CO and
total organic carbon (TOC). Individual incinerators are also monitored for sulphur dioxige
(SO,) or hydrochloric acid (HCL). The amount of organic material remaining after
incineration is calculated using a 99.999% incineration destruction efficiency, based upon
the known removal efficiencies for mercaptan and methylethyl ketone (MEK). The
incinerators emissions are scrubbed with a caustic scrubber (assuming 99.9% efficiency)
and the scrubber liquor is sent to the biotreatment facility. Liquid process effluents are
usually stored prior to incineration.

Review of the measured and calculaged levels of affected incineration effluent components,
and a comparison with their permitted levels resulted in the determination that the Cork
facility will be in compliance with their incinerator permits during the disposal of incinerated
waste streams produced by ropinirole production (see Confidential Table 7). A summary of
the ropinirole incinerated process effluent streams is presented in Confidential Table 6.
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- 6.1.1.33 Solvent Recovery .

Several waste streams from ropinirole production will be sent off-site for recovery of
solvents (see Confidential Table 5). All foul organic solvents from the ropinirole
production are expected to be disposed of to the foul solvent tanks for either recovery-or
off-site disposal through an audited contractor. All SB disposal contractors are audited by
SmithKline Beecham. '

6.1.1.3 4 Biotreatment System

None of the waste streams from the ropinirole process will be directly treated in the on-site
wastewater biotreatment facility (see Confidential Table 5 in Confidential Attachment 3).
The incinerator caustic scrubber liquor is usually treated in the on-site biotreatment facility.

The biotreatment facility incorporates a 3000 m? basin of activated sludge, which has a
retention time of approximately 10 days. The waste to be biotreated (including sanitary
effluents, floor washes, incinerator quench streanis, scrubber liquor, and environmental
spent liquors) is sent to an equalization tank prior to neutralization in a second tank. The
‘wastes are then sent to the aeration basin. After aeration, the waste is sent to a clarifier.
The clarifier is dosed with polyelectrolytes, and effluent wastes are sent to the final holding
tank (300 m3) prior to discharge. The treated liquid effluent is disposed of via pipeline into
Cork Harbour. The sludge generated at the biotreatment plant is mechanically dewatered

prior to off-site disposal to a landfill.

. ,

Several parameters of the effluent are monitored on a continuous or daily basis, such as
inlet and outlet flows, pH, TDS and COD. The levels of several metals are also monitored, |

on a monthly or annual basis.
6.1.1.3 id W

One waste stream from ropinirole production will be sent off-site for recovery of the
catalyst (see Confidential Table 5).,There are currently no limits as to the amount of solid
wastes disposed of off-site. All SB disposal contractors are audited by SmithKline

Beecham.
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Baliel 6.1.1.4 Certification of C liance 4

SmithKline Beecham (Manufacturing) Limited, Cork (Ireland) is committed to
environmental control and will operate within its permits during ropinirole drug substance
production. A citation of and statement of compliance with applicable emissions
requirements is provided in Appendix II.

6.12. inirole (Drug Substance) Production at Worthin

Ropinirole may also be produced at Worthing, a SmithKline Beecham Pharmaceuticals’
facility in West Sussex, England (UK.). Worthing is an alternate manufacturing site for
ropinirole. The following evaluation of the anticipated environmental impact of ropinirole
production is based on expected production levels and existing waste treatment systems at
this facility. Confidential Tables relating to ropinirole drug substance production at
Worthing are presented in Confidential Attachment 4. The chemicals that would be used at
Worthing for ropinirole production are listed in Conﬁdennal Table 8, and the quantities
expected to be used during each stage are presented in Confidential Tables 9A, 9B, 9C, 9D

and 9E.

Bulk drug substance produced at Worthing is stored at ambient temperature in double
plastic lined plastic drums. The drums are well-labeled as to the status of the contents.
Various grades of material are segregated in storage, and their release is authorized by the
Analytical Sciences Development Manager or the Quality Assurance Manager. ’
Environmental evaluations of the impacts from ropinirole production follow.

6121 W isposition

A list of effluent chemicals is presented in Confidential Table 10, and their amounts are
presented in Confidential Tables 11A, 11B, 11C, 11D and 11E. A description of the waste
stream disposal destinations is found i in Confidential Table 12. . In compliance with the
"Control of Substances Hazardous t6 Health" regulations, prior assessment of all chemical
processes is made. Operating procedures are such that any exposure to chemicals is
minimized. Where exposure to chemicals cannot be prevented, the use of local exhaust
ventilation and personal protection equipment ensures adequate personal protection. i
Health and environmental monitoring are carried out as required. ’
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ATthe"Worthing site, process waste is handled in such a manner as to meet pemmzcd site
discharge levels. Based on the controlled disposition of wastes from production at
"Worthing, no chemicals should be discharged into the environment at levels greater than the
mass limits or concentration limits as set by Her Majesty's Inspectorate of Pollution (HMIP)
in the relevant process authorization.

6.1.2.2. Material Balance

Material balance information for the chemical inputs, process intermediates and effluents
was determined for the production of drug substance, taking into account all materials and
amounts used in or produced by the process. Waste outputs include leftover material
resulting from production and assay solutions sampled before and after filtration. The
disposition of all waste streams produced during ropinirole production is presented in
Confidential Table 12.

6123, I erci . W,

6.1.2.3 1 Gaseous Waste

At Worthing, all reactions are carried out under closed systems wherever possible to
minimize gaseous waste. All reactor outlets are scrubbed as necessary. The Worthing
facility is required to minimize production gaseous emissions in accordance with their
process authorizations as granted by HMIP, received March, 1994. :

6.1.2.3.2 Solvent Waste Recovery and Dis‘g’ osal

Foul solvent waste streams produced during ropinirole drug substance production not
“suitable for aqueous discharge would be disposed of to foul solvent tanks, for either

recovery or off-site disposal through an audited contractor. Several solvent streams would -
be recovered during production at Worthing.

61233 - Agueouga Waste Recovery and Disposal

Solvent from one aqueous waste stream would be recovered, while most aqueous waste
streams are expected to be sent off site for disposal. Some of the aqueous waste streams

* produced during ropinirole drug substance production (see Confidential Table 12) would be
combined and released with the site effluent. The aqueous waste is first cooled to anibient
temperature and adjusted to pH 7-9 before being discharged to site effluent, and in some
cases, where necessary, it is extracted with organic solvent prior to discharge.
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Process waste is appropriately handled in order to meet permitted site discharge levels.
Waste stream effluent from the site as 2 whole must not exceed the Consent Conditions
granted by the National Rivers Authority (NRA), which governs the facility’s discharge
limits to controlled waters.

The components of the aqueous process waste streams and their calculated quantities are
summarized in Confidential Table 13; their process contributions to the effluent were
calculated by mass balance around the ropinirole process. Also, Chemical Oxygen Demand
(COD) contributions to effluent were measured directly; samples of actual waste streams
from pilot scale production were obtained and analyzed for COD concentration. The
measured COD stream concentrations and the expected overall contribution to the effluent
are also presented in Table 13. The major regulated components in the aqueous waste are
summarized in Confidential Table 14, and their concentrations in‘the effluent were
compared with current permit levels. For developing the discharge level data, it is assumed
that no volatilization, biodegradation or adsorption of the materials occurs. Review of the
measured and calculated concentrations of affected aqueous effluent components, and a
comparison with their permitted limits resulted in the determination that the Worthing
facility would be in compliance with its aqueous effluent permits during ropinirole substance

production.

The consent conditions (permit levels) and a citation of and statement of compliance with
applicable emissions requirements are presented in Appendix III.

6.1.2 3.4 Solid Wastes v ’

A catalyst used in the process would be recovered from one ropinirole waste stream. Solid
waste produced during the ropinirole production process would be disposed of by an off-
site licensed hazardous waste disposal company. Non-hazardous solid waste, such as celite,
silica and charcoal, is classified as industrial waste under the Controlled Waste Regulations
1992. Disposal of such waste is regulated by the appropriate Waste Disposal Authority,
and sent for disposal to a licensed landfill site. All SB disposal contractors are audited by
SmithKline Beecham, and prior to tie removal of wastes from the Worthing plant,
documents ensuring good disposal practices are filed with the disposal company.

SmithKline Beecham Pharmaceuticals (Worthing) is committed to environmental control
and will operate within its permit levels during the production of ropinirole drug substance.
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= F 6.1.2.3.5. Environmental Legislation .

The main piece of legislation governing the disposition of wastes from production is the
Environmental Protection Act 1990 (“the 1990 Act™). In addition, listed in Appendix VI
are the statutory instruments for the United Kingdom that are applicable to the Worthing
site and the production of ropinirole drug substance.

6.1.24 Safe nsiderations

Operating procedures were established to minimize personnel exposure to chemicals,
including the use of local exhaust ventilation and personal protective. equipment. Health
and environmental monitoring procedures are performed as required.

6.1.2. 5. Emergen 1

If the fire alarm or toxic gas alarm is activated, the Plant Supervisor assumes the role of
Incident Controller and will evacuate the area, if required. The Site Control Center will be
alerted, which in turn summons the Fire Brigades.

Plant personnel are trained in emergency response measures, and if necessary will re-enter
the area wearing protective clothing and breathing apparatus to take immediate remedial

action.

The fire alarm automatically initiates a response from the external fire brigade. The first
arrival of the fire brigade occurs approximately 4 minutes after the alarm is sounded, thh
additional firemen assisting in accordance with the external emergency service response

plan for the Worthing site.

In emergencies, communications are coordinated at the main gatehouse, which is
continuously manned by secutity personnel. Communication systems include radio
communications to each site area, a site-wide personnel address system, and emergency

telephones.

Emergency equipment immediately/available to the Incident Controller and his staff includes
fire hoses, fire extinguishers, water monitors, breathing apparatus, and protective clothing.

In the event of a serious escalation of an emergency situation, the major emergency plan for
the site will be implemented, which results in mobilization of senior managers and technical

specialists.
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= £ 6.1.2.6. Spill Control .

All storage vessels are contained within spillage bunds (dikes), in accordance with Health
and Safety Executive guidelines on the storage of flammable liquids and other materials.

All production plant and material storage areas are served by the site effluent drainage
system, which directs waste waters to the sea outfall. Conscquently, spills in these areas are
prevented from entering local surface waters.

Any minor spills in production areas are handled by process staff, following appropriate
spill procedures described for each type of matérial. Larger spills may either be retained in
storage tank bunds, or otherwise drained to the site effluent system with waste water. The
first action by process staff is to shut off the source of the spill, if possible, and alert
supervisory staff and the Incident Control Team.

The Incident Control Team will use spill booms and absorbents to contain spilled material
as much as possible, and then pump it into suitable containers. If necessary, substantial
quantities of material that enter the site effluent system can be intercepted before release by
holding the effluent in one of the balance/equalization tanks at the effluent outfall, where it

‘may be treated appropriately.

If a spill occurs outside the areas served by the site effluent system, (e.g., during transport
on site), storm water outfalls can be plugged to limit the movement of material to surface
water courses outside the site boundary, in addmon to the Incident Control Team's efforts

to contain the spill. . .

6.1.2.7. Certification of Compliance-

SmithKline Beecham Pharmaceuticals, Worthing, England, (U.K.), should the site be used
to manufacture ropinirole drug substance, will operate within its permits. A citation of and
statement of compliance with applicable emissions requirements is provided in Appendix
118

o

6.1.3. roducti f Pr i | yduct awle

Ropinirole tablets will be produced in one process stage, consisting of granulation,
compression, coating and packaging at SmithKline Beecham Pharmaceuticals' facility in
Crawley, England (U.K.). In compliance with the U.K. "Control of Substances Hazardous
to Health" regulations, assessment of all chemical processes is made prior to initiation of
production. The manufacture of ropinirole drug product will employ the same environment
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M ufilize the existing plants that are currently used to manufacture other pharmaceutical
products. Ropinirole will be prepared as 0.25, 0.5, 1.0, 2.0 and 5.0 mg tablets.

For the purposes of this assessment, material balance tables for the production of only the
0.25 mg tablets are included, with those calculations performed under the assumption that
all ropinirole drug substance projected to be required would be made into 0.25 mg tablets.
These tables, for production of 0.25 mg tablets, are given in Confidential Attachment 5. In
terms of waste amounts produced during production, this represents a “worst case”
scenario: at an assumed loss of 3% of the components used to make the tablets, an
assessment can be made of potential “worst case” impacts during production from the
disposal of those components. Environmental evaluations of the impacts from drug product

production follow.
6.1.3.1 Waste Stream Summary and Disposition

The disposition and total “worst case” quantities of waste generated during ropinirole 0.25
mg tablets production are given in Confidential Tables 17 and 18. The waste streams
generated at the Crawley facility will be disposed of using appropriate procedures, such that
release into the environment (as aqueous waste, considering a 3% loss to equipment and
floor washings) is not expected to exceed Crawley aqueous waste permit levels. All waste
disposal contractors are audited by SmithKline Beecham Pharmaceuticals at Crawley.

6.1.3.2. Material Balance

Material balance information for one lot of chemical inputs and effluents was determined
thus accounting for all materials and amounts expected to be used in or produced during the
drug product process. Waste outputs include leftover material resulting from production,
inspection operations (rejects are discarded), assay materials sampled, and floor and
equipment washings.

The main piece of legislation governing the dis;;osition of aqueous waste from the
ropinirole tablet production is The- Water Industry Act 1991.

6.1.3.3.1.Aqueous Wastes

Since ropinirole is very water soluble, all tabieting equipment will be washed with soap and
water. Coating machinery does not become heavily soiled with drug substance, and will
also be washed down with soap and water. This dilute aqueous waste will be disposed of
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thra"gh’t:he site aqueous effluent. All aqueous wastestreams go to a publicly ownegd
treatment works. The effluent discharged from the SmithKline Beecham plant at Crawley
has to meet certain waste treatment parameter criteria. These parameters are monitored
interally by SmithKline Beecham Quality Control and externally by the regulatory agency
without prior notice. At present, all the generated aqueous waste is stored in two tanks
(2500 liter capacity) outside the building and disposed of off-site when the tanks are full.

The projected “worst case” Chemical Oxygen Demand (COD) and Total Suspended Solids
(TSS) concentrations and a2 comparison with their permitted levels are presented in
Confidential Table 19. For the purposes of this evaluation, the production campaign is
assumed to use all of the drug product, which is based on the 5th year projected production

of ropinirole. .

Review of the calculated concentrations of affected aqueous effluent components and a
comparison with their permit levels resulted in the determination that the Crawley facility
would be in compliance with their aqueous effluent limits under the worst case production
scenario described. Thus, under conditions of actual production, where lesser amounts of
the tableting components will be used to make higher-strength tablets, the quality of the
effluent discharge should meet the United Kingdom's water quality standards.

6.1.3.4. Environmental Legislation

Presented in Appendix VI are the regulations for the United Kingdom that are applicable to
the Crawley site and the production of ropinirole tablets, as well as the Worthing and Cork
sites for the production of ropinirole drug substance. . ,

6.1.3.5_ Safe

The Crawley facility operates to site and departmental emergency procedures. Plant
operators are trained under an-established training plan, and a personal training record is
maintained for each operator.

Disposable protective overalls, overghoes, hats and gloves together with appropriate dust
respirators are worn by plant personnel when handling individual batch materials,
intermediates and finished products. Care is taken to avoid creating excessive dust, and
local exhaust ventilation is used at points of activity, such as loading, unloading and
transferring materials. Appropriate Standard Operating Procedures are followed for the use
and cleaning of equipment and manufacturing areas. 3
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A proéedure for cleaning spills is included in the operating instructions. Due to the
relatively small quantities of materials involved, there are no containment dikes or other

spill control devices to contain potential spills. In the event of a spill, as much of the spilled
material is collected as practicable and weighed for reconciliation purposes. The material is
then disposed of using methods described in its Material Hazard sheet. Powder spills are
cleaned using a Type H dedicated vacuum cleaner, and the collected material is disposed of
by the same route as other solid waste materials.

6.1.3.6. Certification of Compliance

SmithKline Beecham Pharmaceuticals, Crawley, England (U.K.), will operate within its
permits during the production of ropinirole tablets. A citation of and statement of
compliance with applicable emissions requirements is provided in Appendix IV. A Material
Safety Data Sheet for ropinirole and a summary of its environmental fate and effects data

are given in Appendix V.

6.2. _ Introduction from Use of Product

Human pharmacokinetic studies indicate that adsorption and metabolism of ropinirole is
extensive, with most of the administered ropinirole expected to be excreted rapidly,
primarilty as metabolites [2] (see Item 7.1 for additional details). . However, for the purposes
of this assessment, it is assumed that 100% of the applied ropinirole dosage will be excreted into
the environment as unchanged ropinirole. This may be taken as a “worst case” scenario, since a
comparison of toxicity estimates indicates that metabolite toxicities would be expected to
be equal to or less than ropinirole itself, and since the metabolites exhibit a reduced ’
potential for bioconcentration and bioaccumulation (see Item 7.1.1 for details).

Estimates of the Maximum Expected Emitted Concentrations (MEEC) and the Predicted
Environmental Concentrations (PEC) of ropinirole from use of Ropinirole Tablets is given in
Confidential Attachment 7. Analyses of the fate and effects of ropinirole (and its metabolites)
are presented in Item 7 and Item 8, respectively, of this assessment.

6.3. _ Introduction from Disgégal of Drug Product

Ropinirole drug product returned goods will be collected at the following site:

Division KENCO Group Inc.
1704 Mid Park Drive
Knoxville, Tennessee 37291
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From this site, the materials will be shipped to the following licensed facilities for disposal
(e.g., destruction by high temperature incineration).

SmithKline Beecham Pharmaceuticals
Bristol Industrial Park

Weaver Pike

Bristol, Tennessee 37620

Ogden Martin Systems of Lake, Inc.
3830 Rogers Industrial Park Road
Okahumpka, Florida 34762

Documentation for these disposal facilities is provided in Appendix I. Based on the
controlled and highly efficient thermal destruction of unused ropinirole drug substance and
product, no material should be introduced into the environment from disposal.

7. FATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

Z1. Metabolism

The metabolism of SK&F 101468 was determined using "*C-SK&F 101468 in four human
subjects as two doses separated by at least 28 days [2]. Excretion of *C was rapid and
essentially complete (by 192 hours) following both intravenous and oral dosing. Most of the
“c activity (~90% of the doses) was excreted in urine. Metabolism was extensive, and a
putative metabolic pathway was identified (Figure I). Those compounds determined to be
excreted at ~10% or more of the administered dose are shown in Figure 2.
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Figure 1. Putative Metabolic Pathway of Ropinirole in Humans. —
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= £ Figure 2. Major Human Excretion Products. »
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7.1.1. Evaluation of Metabolites

SK&F 89124 is excreted as the glucuronide conjugate but is expected to be rapidly converted -
to the hydroxyl form in the aquatic environment. All three of the major metabolites are
stmcturally similar to ropinirolé, but would be expected to be more hydrophilic. A
companson of estimated key physical properties, hpophmc partitioning properties and aquatic
toxicity is given in the table below. -

/.
K

#
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Ropinirole ‘SK&F 89124  SK&F 104557  SK&F 97930
C L
cH NH
en ~ N
Q- %
Molecular Weight 260.38 276.38 2183 1912
Log P! 2.51 1.84 1.28 0.21
Water Solubility (g/L)*  0.47 129 8.89 93.6
pKa® - 10.2* 9.92+% 10.98* 4.3%*
Log Ko 2.74 238 2.07 1.49
Log BCF 1.58 1.05 0.61 -0.23
TopKAT® Aquatic
Toxicity Estimate 91 mg/L 82 mg/L 211 mg/L 88 mg/L
(Fat Head Minnow EC50) '
! calculated using ClogP [3]
2 calculated using QSAR [4]
3 estimated using TOPKAT [5]
*  refers to amine functional group
** refers to carboxylic acid functional group ' * ’

The calculated properties for ropinirole presented in the table are generaily in good agreement
with the respective experimentally determined values presented in the following sections. This-
agreement serves as a basis and justification for conducting a predictive property comparison
between the metabolites and the parent.

Log P« is the critical parameter for evaluating lipophilic partitioning behavior between
different environment compartments. Compared to ropinirole, all the predicted log Po.’s for
metabolites are significantly lower, indicating a reduced potential for bioconcentration and
bioaccumulation. The presence of ionizable functional groups in ropinirole and the
metabolites results in distribution coefficient (D) values which would be expected to be 2 to
3 log units below the corresponding P, coefficients over typical environmental pH ranges.
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This further minimizes and drastically reduces the metabolites’ potential for bioconcbntration
and bioaccumulation in the aquatic compartment.

Aquatic toxicity estimates are presented in the table above for ropinirole and its three major
metabolites. The estimate for ropinirole is in good agreement with the mean of three
experimentally derived aquatic value (91 mg/L (estimated) as compared to 27 mg/L
(experimental)). Comparison of the estimates indicates that metabolite toxicities would be
expected to be equal to or less than ropinirole itself. :

Thus, an evaluation of the data above indicates that environmental fate and effects studies
should be performed on the “worst-case” compound, ropinirole. Consequently, no studies
were conducted on its metabolites.

The following physical properties were determined for ropinirole. Details are provided in the
following sections. !

Property Value ' Comment
Dissociation Constants (basic) pK;~9.6, pK~12.0 see 7.2.1
Aqueous Solubility 133000 mg/L see 7.2.2

* Octanol/water Distribution Coefficient logD,,=0.507 @ pH6.9  see7.2.3
Henry's Law Constant <5.69E-7 m3-atm/mol - see7.24:
Sludge Adsorption K, 83.2 mL/g, log K, 1.92. see 725 »
UV/wis Spectrum Amax at 210 and 250 nm see 7.2.6

log €, =3.94 to 4.30 M"cm™
cutoff at ~300 nm

Two separate determinations indicate that ropinirole has two basic pK, values.
>

4

reference ’ pK, (tertiary amine) - pK; (indole N)
[1] 9.5 1.6
[6] 9.68 12.43 -
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In aqueous solution, ropinirole will exist primarily as the dicationic species across th@ typical
range of environmental pH values (5<pH<9). Only a very small fraction of dissolved
ropinirole molecules will exist as the free base species in the pH range of 5 to 9.

7.2.2._Aqueous Solubility

Solubility data for ropinirole are summarized below [1].

Solvent Solubility (mg/L)
Water * 133,000
0.1 MHCI 86,900
0.1 N NaOH >3,700
EtOH 4,200
Methylene chloride 300

2 pH not specified

The solubility data indicate that ropinirole hydrochloride is extremely soluble in protic
solvents. Since ropinirole is a base, the aqueous solubility is expected to be lowest at high pH.
The solubility data for 0.1 N NaOH above in all probability approximates the minimum

aqueous solubility for ropinirole.

7.2.3. Octano er Distribution and Partition Coefficients

ow and Pow

Ropinirole, a base with reported pK, values of 9.68 and 12.43, exists primarily as the cationfc
species throughout the environmentally relevant pH range of 5 to 9. Therefore, octanol/water
distribution coefficients (Dow) of '*C-ropinirole were determined at pH 4.9, 6.9, 9.1, and 11.5

using shake-flask methodology [7]. The experimental data are summarized below.

pH Mean D, st. dev. Log mean D, Calculated log mean Po.* -
49 0.117 0.0061 093 3.85

6.9 3.21 0074 0.507 3.28

9.1 119 4.79 2.08 273

11.5 © 134 "2.22 213 2.13

* log Pow = log Doy + log (1 + 1oPKa-PHy

600031
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As expected for a base, Dow varied considerably as a function of aqueous phase pH. For the
pH 4.9, 6.9, and 9.1 data, log Dow showed a strong linear correlation with aqueous phase pH:

log Dow = 0.709pH - 4.4012, r*=0.9998

During a separate experiment using shake flask methodology, the log Dow of non-labeled
ropinirole was directly determined to be 2.33 at pH 8.43 [6]. Both studies indicate that at a
typical environmental pH of ~7, ropinirole exists primarily as an ionized species that is unlikely
to bioconcentrate or bioaccumulate.

The calculated P, values should be independent of pH as it is only concerned with, by
definition, partitioning of the unionized species - the free base form of ropinirole. The
calculated values shown above are obviously not independent of pH. The dependency is most
likely due to the formation of neutral ion pairs composed of a protonated ropinirole cation and
a buffer counter anion. This argument is consistent with the convergence of Dow and P,
values at pH 11.5, where the unionized free base predominates.

7.2.4. Henry's Law Co t

An experimental detenmnatlon of the Henry’s law constant (Hy) of “C- -ropinirole yielded a
value of 5.69E-7 m*atm/mol [8]. However, the slope of the first-order volatilization plot (In
C/C, versus time) of the experimental data was not significantly different from zero at the
95% confidence level. These data suggest that volatilization of ropinirole will be an
insignificant transport mechanism in the environment.

7.2.5. Activated Sludge Adsorption

Two experiments were conducted to determine the rate and extent of adsorption of '“C-
ropinirole to lyophilized activated sludge solids [9]. During the preliminary rate experiment,
adsorption equilibrium was attained within 2.4 hours of contact; the mean sludge/water
distribution ratio (K4) was 55.7 + 12.6.

- A definitive isotherm determination was subsequently conducted. The initial sludge total
suspended solids concentration (TSS) w&s 2290 mg/L and initial “C-ropinirole concentrations
ranged from 10.9 to 1110 ug/L. The rmIMg Freundlich isotherm had a high degree of
linearity (r* = 0.989) and a slope of near unity (1/n = 0.987), indicating that K4 was
independent of "*C-ropinirole concentration. The Freundlich isotherm constant (log K) was

1.92 (K = 83.2). -
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UVAis spectra of ropinirole (32.9 mg/L or 1.26E-4 M) were determined in pH 5, 7, and 9
buffers [10]. At wavelengths above 230 nm, the spectra did not change as a ﬁmctlon of pH.
The UV/vis cutoff was ~300 nm.

240

290
Wavelength (nm)

340

------ pHS ——pH7 -~~~ pH9

Absorption maxima and extinction coefficients are shown below.

v

pH Wavelength (nm) Extinction Coefficient (M"em™)
5 218 8780
5 250 9910
7 210 - 19270
7 259/ ’ + 9840
9 210 19750
9 250 9970
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7.3. _ Transformation and Depletion Mechanisms

A description of the analytical method used to support fate studies performed at the
Environmental Research Laboratory is given in reference [11].

7.3.1. Microbial Biodegradation

Several studies were initiated to examine potential ropinirole biodegradation in activated
sludge wastewater matrices. Results of one study to determine the rate and extent of
cometabolic mineralization of ropinirole may be found in reference [12]. The following
studies were also conducted, and are summarized in reference [13]:

Study Description ERL Study Ne.
‘Batch Activated Sludge (BAS) . 94-006
Semi-Continuous Activated Sludge (SCAS) 94-018
SCAS w/ ropinirole-acclimated inoculum 94-019
Continuous Activated Sludge (CAS) 94-022
SCAS w/ indoline-acclimated inoculum 95-006

In all cases no significant ropinirole degradation was observed in any of the studies conducted.
Degradants attributed to biotic activity were observed in the BAS and SCAS test systems;
however, no major reductions (> 15-20%) in ropinirole solution concentration were observed
in either of these studies [13]. “

v ’
The CAS study utilized a flow-through system that mimicked the operational parameters of a
full-scale wastewater treatment plant (WWTP). The system was operational for over seven
weeks and was fed actual primary effluent from a local WWTP. No appreciable ropinirole
degradation or metabolite formation was observed, even at extended hydraulic retention times.

No evidence of any significant biodegradation was observed during the studies conducted and
microbial inhibition did not appear to be a contributing factor, since ropinirole microbial
inhibition concentrations appear to be i excess of 500 mg/L. This lack of biodegradation is
probably attributable in some part to the protonated tertiary amine group present on the side
chain of ropinirole, since the other functional moieties of the molecule should be susceptible to
monooxygenase-induced biotransformation resulting in more polar biologically-degradable

products. . -
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= ’_ 7.3.2. Algal Biodegradation ®

Based upon analytical chemistry assay data that detected at least 7 potential aigal .
biotransformation products from the acute algal toxicity study that was conducted [14], an
additional study was conducted to further examine ropinirole biotransformation potential by
the green algae Selenastrum capricornutum [15]. This study included test compound
exposure, biological control, and chemical control flasks. All vessels were exposed to ambient
sunlight and temperature and the ropinirole starting nominal concentration was 30 mg/L.

The results of study 95-008 [15] indicated that ropinirole slowly degraded during the 29 days
of the study and several degradants were observed. Quantitative results at a 30 mg/L
ropinirole concentration were used to calculate a first-order rate constant of 0.032 day™ and a
half-life of 21.7 days. However, a comparison of kinetics data developed from both studies
indicated a rate constant dependence on ropinirole concentration. Having established an algal
EC50 of 33.4 mg/L, it is most likely that the rate constant dependence involved inhibitory
effects. Therefore, kinetic analysis of rate data generated below the inhibitory concentration
would be more representative of environmental sceparios. For a 10 mg/L starting
concentration the first-order rate constant and half-life were determined to be 0.085 (day™)
and 8.2 days, respectively. Algal degradation appears to be a significant depletion mechanism
in the aquatic environment.

Of the multiple degradant products detected, two were tentatively identified by matching the
UV spectra and retention times with those of authentic reference standards. Based upon these
data, these two algal degradants were identified as SK&F 104557A (see Section 7.1) and
SK&F 96266A (shown below). Additional LC/MS analyses confirmed the compound

identifications [16]. v ’

N(CH;CH2CH3)2-HCl1

SK&F 96266A
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733 Di Sunlight Photolysi .

An experiment was conducted to determine the direct sunlight photolysis kinetics of ropinirole
{10, 17]. Solutions of ropinirole (16.0 mg/L in deionized water) were exposed to ambient
sunlight for up to 6 days, from 31 May 1995 to 6 June 1995 in Swedeland, PA (~40 °N
latitude). The concentrations of ropinirole in samples of the photo-exposed solutions were
determined by HPLC. Concentration data were converted to natural logarithms (In) and
plotted as a function of time in hours. The first-order photolysis rate constant (k, the negative
slope of the least squares linear line) was determined to be 6.66E-4 hr”'. The corresponding
photolysis half-life (t,2=0.693/k) was 1040 hours. However, a ¢-test for significance of slope
indicated that the slope of the linear regression line was not significantly different from zero at
the 95% confidence level. Therefore, direct aquatic photolysis is not be expected to be a
major depletion mechanism. '

However, comparison of chemical control samples at pH ~7 from long-term microbial and
algal degradation studies indicate that there appears to be a slow photooxidation of ropinirole
in aqueous solution [15). The major degradation products are SK&F 104557 (see Section
7.1) and SK&F 96266 (see section 7.3.2). Although not a major depletion mechanism,
aqueous photooxidation could potentially mitigate ropinirole persistence in the aquatic
compartment.

7.3.4. Hydrolytic Stability

In aqueous solution under darkened storage conditions, ropinirole hydrolytic stability appears
to be inversely related to pH. The following table presents data on the degradation of )
2 mg/mL solutions of SK&F 101468, stored at 85 °C for 4 days [1]. N

Initial pH % of Initial SK&F 101468 Remaining
3.00 ) 101.5
428 92.9
5.45 , © 69.5
6.30 R i 40.9
7.51 -7 11.3
8.98 ‘ 5.7

The data can be used to estimate first-order hydrolysis rate constants using the following
equation. -
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=~ - (In(C/CYt =k .

where:

C = concentration of ropinirole at time t
C. = initial concentration of ropinirole at txme zero
k = first-order hydrolysis rate constant (time’ h

For the pH 7.51 data, C,=1.00, C=0.113, t—4days andtherefore k =0.545 day™ at 85°C.
An estimated rate constant at 15°C of 4.26E-3 day™ (t,;= 163 days) was obtained by
assuming that the rate constant decreased by a factor of two for every 10 °C decrease in

temperature.

of Ropiniro

Experimental data obtained for ropinirole suggest that ropinirole will not be significantly
depleted by biodegradation or direct photolysis in wastewater treatment plants (WWTPs) or
the ambient environment. Ropinirole entering WWTPs is expected to distribute between the
aqueous and solid (activated sludge solids) phases. Assuming that the Freundlich isotherm
constant of 83.2 represents a best estimate of the sludge/water distribution coefficient (K,),
the fraction of ropinirole expected to adsorb may be calculated using the following equation.

F, = (K F)/(1+(K,F)

where:

= fraction adsorbed . ’
K,, = distribution coefficient (83 2) c
F, = weight fraction of suspended solids

In the U.S., approximately 3.1E13 L/yr of wastewater and 5.9E9 kg/yr of waste activated
sludge solids are produced [18]. ‘The resulting solids to wastewater ratio is 1.59E-4 kg/L.
Using this value as Fy, in the above equation, F, equals 0.013 or 1.3 percent. Therefore,
~ assuming no depletion, ~1.3 % of the ropinirole entering 2 WWTP is expected to adsorb to
activated sludge solids and ~98.7 % is expected to enter receiving waters via WWTP effluent.
Ropinirole that enters the aquatic environment is expected to be subject to algal degradatxon,
aqueous photooxidation and slow hydrolysis. This may be taken as the “worst-case” scenario,
since ropinirole is expected to represent only ~ 10% of the total excreted dosages. Since the
three major metabolites are structurally similar to ropinirole, but are expected to be more
hydrophilic, they would be expected to partition extensively to the aqueous phase in a WWTP.
In addition, it is predlcted that the toxicity of the metabolites would to be equal to or less than

ropinirole itself.
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8. ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES

81 Hu i e u

8.1.1. Acute Toxicity Studies
8111 Oral Toxicity [19

The oral acute toxicity of ropinirole has been examined in the mouse and in the rat. The

oral LDsq values were 983 mg/kg for rats and 749 mg/kg for mice. Ropinirole exhibited
moderate toxicity following a single, oral treatment. :

.5‘1,1,2. Skin Im itation [19]

Ropinirole was classified as a mild irritant to rabbit skin. Redness occurred up to one day
following direct apphcatxon in rabbits for 4 hours. Skm appeared normal two days after
treatment. .

8113 e Imitation [19

Ropinirole was classified as a moderate irritant in rabbit eyes. Conjunctival redness,
swelling and discharge, with iritis and corneal opacity occurred up to 3 days after direct
application in rabbits. Eyes appeared normal 7 days after treatment. Water irrigation
reduced irritation.

’

8.1.1.4 Sensitization [19
Ropinirole was classified as a non-sensitizer to guinea pig skin. No adverse skin reactions

or imritation occirred in guinea pigs used to test for allergic reaction or sensitization
(maximization test).
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812 ic Toxici ies (1

8121 Carci .

Ropinirole is listed as a animal carcinogen, according to SmithKline Beecham criteria
(category 2). Substances classified as category 2 are positive in animal carcinogenicity
studies by a mechanism not related to genetic damage and where a threshold is considered
to exist. It is not listed as a carcinogen by IARC, NTP or US OSHA.

8122 R i

The rat and rabbit were used to assess the potential of ropinirole to cause embryo toxicity.
These studies did not indicate any teratogenic effects in rabbits. In studies with rats,
teratogenic effects occurred at dose levels significantly higher than human clinical doses.
After birth, decreased pup growth also occurred, which was apparently related to impaired
maternal lactation. ’

8123 ict ie

Ropinirole was determined to not be mutagenic in bacteria (Ames test) or other laboratory
tests (in vivo cytogenetics, mouse lymphoma and mouse micronucleus tests).

8.2. t ic Toxict ie

Acute aquatic toxicity studies with SK&F 101468-A were conducted on the water flea,
Daphnia magna; a green algae, Selenastrum capricornutum; and the bluegill sunfish,
Lepomis macrochirus. The analytical method validation study used to support the fish

 toxicity study is given in reference [20]. A description of the analytical method used to
support the algae and daphnia studies is given in reference [21]. For evaluation of aquatic
toxicity, the parent compound itself was tested since its potential environmental effects
were expected to be greater than its human or environmental metabolites. For a discussion
and comparison of expected environmental behavior and predicted aquatic toxicity of
metabolites versus parent see section 7.1. As a result of this QSAR evaluation, any adverse
environmental effects observed during testing with ropinirole are expected to represent a
'worst-case' scenario, in terms of potential environmental impact from ropinirole or its
metabolites. '
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The L(E)Cso arithmetic mean for three distinct aquatic species exposed 1o ropinirole was
calculated to be 27 £ 1S mg/L (s1d. dev.; n=3) as the free base. A memorandum
summarizing the study of the acute toxicity of ropinirole to Daphnia magna is given as
reference {22] in Confidential Attachment 2. A detailed report on the acute toxicity of
ropinirole to the green algae Selenastrum capricomutum is given as reference [14] in
Coafidential Attachment 2. The full report on the contract laboratory study of the acute
toxicity of ropinirole to bluegill sunfish (Lepomis macrochirus) is given as reference [23]
in Confidentia) Attachment 2. Microbics Microtox® tests conducted on ropinirole
produced an ECsq of 413 + 27 mg/L as the hydrochloride salt (SmithKline Beecham
Laboratory Notebook #22262: pp.167-168). This is equivalent to 362 mg/L ropinirole as
the free base.

The results of the studies described above are summarized below.

Toxicity Test Ropinirole (mg free base/L)
Daphnia magna (48-hour exposure) ' |
LCsq ' 41.1*
NOEC 44"
Selenastrum capricornutum (14-day exposure)
ECsp (biomass response) | 29.3
NOEC (biomass and concentration) 88
Bluegill sunfish (Lepomis macrochirus) (96-hour exposure)
LCso 11.0
NOEC 3.7
Microbics Microtox® (15-minute ECsq) 362
* preliminary data
831 A Microbial lnhibiti

A memo summarizing the study of the acute microbial inhibition of ropinirole is given as
reference (24). Ropinirole had no statistically significant (P=0.27) effect upon freshly-
collected activated siudge oxygen utilization rates over 2.5 hours up to the highest
concentration tested, 500 mg/L. Therefore, at expected environmental concentrations,

Amended page
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ropinirole is not expected to have any adverse impact on typical activated sludge operations
of a wastewater treatment plant.

At concentrations expected to be emitted into and exist in the environment (see
Confidential Attachment 7), ropinirole and its metabolites should exhibit no toxic effects
upon organisms in the environment. Thus, the production and use of ropinirole tablets are
not expected to have any adverse impacts on the environment.

USE OF RESOURCES AND ENERGY

91 e . Epe

The following table summarizes the percent of total plant resources expected to be utilized
at the Cork facility to produce ropinirole drug substance during the 4th year of production.
Details on expected resource use at Cork are presented in Confidential Table 20 in
Confidential Attachment 6.

Electricity Natural Gas Water
(Kw-hour) - (Therms) (Gallons)
Percent Consumption 1.15% 0.8% 0.8%

The effects on the use of resources and land for the production of ropinirole drug substance
are minimal because of the relatively low production volumes and associated wastes, and
the existing treatment units that will be used.

911 n re 1 d Historic Plac

The production of ropinirole substance and the disposal of associated wastes should have
no impact on threatened or endangered species. Property listed in or eligible for listing in
the National Register of Historic Places will not be impacted by ropinirole substance -

production or waste disposal activities since the production will take place outside of the

United States.
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92 e Wi

The average daily consumption of energy and resources at Worthing in 1994 is presented in
Confidential Table 21 in Confidential Attachment 6. Since Worthing may produce
ropinirole drug substance, at quantities that are scale-dependent, an accurate assessment of
resource use cannot be determined. However, based on the expected overall production
quantities of ropinirole for consumption in the US (see Confidential Attachment 6), a
relatively small percentage of resources would be expected to be used for ropinirole
production at the Worthing site.

The production of ropinirole drug substance and the disposal of associated wastes by
Worthing should have no effect on threatened or endangered species. Property listed in or
eligible for listing in the National Register of Historic Places will not be impacted by
product production or waste disposal activities since the production of drug substance
would take place outside of the United States.

93. e esource: ergy at wi

The consumption of resources (electricity and water) expected at Crawley during the 5th
year of production is presented in Confidential Table 22 in Confidential Attachment 6.
Given the anticipated production volume of ropinirole tablets, and the known amounts of
resources used by the Crawley facility (confidential), it is expected that only a small
percentage of the total resources and energy used at the Crawley facility will be used for the

ropinirole drug product.
93.1. Effect d ] ic

The production of ropinirole tablets and the disposal of associated wastes should have no
effect on threatened or endangered species. Property listed in or eligible for listing in the
National Register of Historic Places will not be impacted by ropinirole tablet production or
waste disposal activities since the production will take place outside of the United States.
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10. MITIGATION MEASURES

10.1. Mitigation At Cork

Plans to minimize waste output have been considered and implemented at the outset of
ropinirole development and production. The Integrated Pollution Control (IPC) license
contains guidelines for the establishment of an Environment Management Programme to
assess all operations for the use of cleaner technology and the minimization of waste.
Potential environmental impacts associated with production at Cork are also minimized by
the following:

Most waste streams are incinerated, and the gases scrubbed before being discharged.
Scrubber liquors are biotreated in the on-site wastewater treatment facility before being
discharged; ,

Several waste streams from ropinirole production will be sent off-site for recovery of
solvents; and one waste stream will be sent off-site for recovery of a catalyst; and

Airstreams from the process buildings are scrubbed prior to venting to the atmosphere.

10.2. itigati t W i

Potential environmental impacts associated with drug substance production at Worthing are
minimized by the following:

Airstreams from the process buildings are filtered prior to venting to the environment;

The Worthing facility is required to minimize gaseous emissions in accordance with their
process authorizations as granted by HMIP, and all reactor outlets are scrubbed as

necessary; and

All storage vessels are contained within spillage bunds (dikes), in accordance with Health
and Safety Executive guidelines on the storage of flammable liquids and other materials.
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10.2.1. Resource Recovery

During the ropinirole production processes at Worthing, several solvents and a catalyst
would be recovered from some of the waste streams prior to their disposal to dilute

aqueous waste or off-site disposal.

10.3. igati W

Potential adverse environmental impacts associated with the proposed action are minimized
at the Crawley facility by the following:

All reactions are carried out under closed systems wﬁerever possible to minimize creating
excessive dust, and local exhaust ventilation is used in areas of activity, such as loading and

unloading materials; and :

Dilute aqueous waste disposed of through the site aqueous effluent goes to a publicly
owned treatment works; the effluent discharge has to meet certain waste treatment
parameter criteria. See Item 6 for additional details.

11. ALTERNATIVE TO THE PROPOSED ACTION:

No potential adverse environmental impacts have been identified for the proposed action.
The only alternative to the proposed action is that of no action, thus depriving patients an
important therapy. The approval of ropinirole for the treatment of Parkinson’s disease will
provide an important benefit to patients requiring its administration with no known adverse

environmental risk.

000044



12.

-— -

ENVIRONMENTAL ASSESSMENT

inirol F 101468) Tabl
NDA 20-658
LIST OF PREPARERS:

Diane M. Yardley Ian McAuliffe
Systems Coordinator, Environmental Services Manager .
Safety & Environmental Control Dept. Plant Engineering
SmithKline Beecham SmithKline Beecham (Manufacturing)

Pharmaceuticals - Limited :
Worthing, West Sussex, U.K. Cork, Ireland
Dennis B Hallifax
Safety & Environmental
Control Manager
SmithKline Beecham

Pharmaceuticals

1

Crawley, West Sussex, UK.

2 List of Preparers:

Virginia Cunningham, Ph.D., Director, Environmental Product Stewardship
Robert E. Hannah, Assistant Director, Project Research

David C. Constable, Ph.D, Assistant Director, Project Analytical
Leo C. Hsu, Ph.D., Associate Senior Investigator

P. Scott Ziegenfuss, Associate Senior Investigator

David R. Orvos, Ph.D., Associate Senior Investigator

Wilmer Tirado, Assistant Direct, Project Management

Dave A. Christiansen Jr, Project Administrator

Joseph X. Phillips, Senior Chemical/Environmental/Engineer
Robert E. Herrmann, Environmental Engineer '

Ajit K. Ghorpade, Ph.D., Group Leader

Regina S. Porter, Ph.D., Senior Research Engineer

Jeffrey L. Brum, Ph.D., Associate Senior Investigator

(See Appendix VII for Curricula Vitae of contributors and preparers)
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13. CERTIFICATION:

- The undersigned official certifies that the information presented is true, accurate, and
complete to the best knowledge of the Environmental Research Laboratory of SmithKline
Beecham.

Date: _Q q' 9. ?$
- Signature: M WXUM—

Dr. George Wellman
Vice President & Director
Chemical Development
SmithKline Beecham
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011, U.SEPA, 1984 ‘

000049



R SR AT RS SR L TR S R S e R

ENVIRONMENTAL ASSESSMENT

Ropinirole (SK&F 101468) Tablets

NDA # 20-658

APPENDICES:

15.1.

15.2.

15.3.

15.4

15.5.

15.6

15.7
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15.3.1 Certification of Compliance
15.3.2 Consent Limits

Appendix IV: Drug Product Production at Crawley
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TENNESSEE AIR POLLUTION CONTROL BOARD
NASHVILLE. TENNESSEE 37247-3101

OPERATING PERMIT Issued Pursuant to Tennessee Air Quality Act

Date Issued: . APR 2 Q-IQQZ Permit Number:

, November 1, 1995 0327141
Date Expires:
Issued To: installation Address:
Beechan Laboratories Briscol Industrial Park
Briscol
nstallation Description: , Emission Source Relerence No:
Infectious Wasce and , 82~0191-13

Pharmaceucical Incineragor
Consumat C-325PA-1.35H
Automatic 4Yechanical Losder

The polder of this permit shall comply with the conditions contained in this permit as well as all
applicable provisions of the Tennessee Air Pollution Control Regulations.

CONDITIONS:

l. This permit does not cover any air contaminant source cthat does not conform to the
conditions of this permit and the information given ia the approved applicacioa.
This includes _congliance with the following operacing paraseters:
Charging rate shall not exceed 860 lb/hr.

2. Hydrogen chloride (HCl) emitced from this source shall not exceed 4.515 1lb/hr.

3. Parcticulate matter emitted from this source shall noc exceed 0.1 grains per dry
scandard cubic foot of exhausc gas corrected co l2Z carcbon dioxide.

4. Natural gas only shall be used as fuel(s) for this source.

S. This incinerator shall be operated with a mipizum secoudary chamber temperature of
1600°F.

(concinued on the next page)

.- -/ /
M/‘fd; ."..'—.':.’—-“_'_:—‘-n-

FS5071284

TECHMNICAL SECRETARY

No Authority is Granted by this Permit to Operate, Construct, or Maintain any Installation in Violation
of any Law, Statute, Code, Ordinance, Rule or Regulation of the State of Tennessee or any of its Political
Subdivisions.

NON TRANSFERABLE POST OR FILE AT INSTALLATION ADDRESS

6000353
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13.

14,

15.

APR 2 ¢ 1932

0327141

The secondary chamber temperature shall be continucusly monitored and recorded.
Sensors shall be installed, msincained, and operzted such thac the flames from the
burners do not impinge upon the sensors. The secondary chamber teaperacure shall
be measured at or beyond the chamber exit. The Cemperature sensing device shall
have an accuracy that is plus or minus 259T over its operating range. The
recorders sust have 2 minimum chart speed of one (1) inech per hour for strip chart
recorders and a maximum of 24 hours per chart for circular recorders.

Visible emissions from this infectious wvasce incinerator must meet an emission
limic of ten (10) percent opacity, except for one six (6) ainute period per hour
of noc more chan cwencty (20) perceant opacity, as specified in Rule 1200-3-25-
.05(3). The opacity is to be measured by EPA Method 9, as published in cthe

Federal Register, Volume 39, No. 219, November 12, 1974. This opacity scandard .

shall not apply to burner startups when only firing auxiliary fuel without wasce
being buraned.

Sixty (60) days prior to che expiracion of chis peramit, permittee shall apply for
perzit renewal. ’

This source shall coamply with all che perto:uhce, emission specificacions, and’
recordkeeping requiremencs of Rule 1200-3-25 of che Tennessee Air Pollution
Control Regulztionms.

'This incinerator must be equipped with an automatic mechanical loader.

This incinerator may not be charged more than 4 times per hour.

The approved operating procedures shall be posted on-site ac or near cthe
incinerator and folloved ac all times.

Inspection and maincenance schedules shall be posced or kepc on-site 2¢ or anear
the :'_.ncineral:ct.

Records shall be kept of inspections, maintenance, and repairs.

Records shall be maincained atc the source for a2 =minimum of two years form the date
compiled and shall be made available for review upon request of the Technical

Secrectary or his agent.

—

(continued on the next page)

F5071284
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A log of the following {nformstion must be maincained ac the source locatiow and
kept available for inspection by the Technical Secrecary or his represencative:

l. Weight of each chacge
2. Timse of each charge
3. Number of sharps containers per day

This log must be retained for a period of not less than two years.
This source shall not burn anti-neoplastic agents.

A daily record shall be wmaintained of all product categories charged to the
incinerator such as ctablecs, capsules, liquids, Copicals, ampules, syringes, oral -
suspensions, and suppositories. The total quancity of halide in each product musc
be determined. Using this information, the quanticy of halides incineraced daily
must be recorded and calculacion mechods musc be documenced. These records wmust

be mainctained for two years.

The inecineracor shall be charged with wastes thac have 2z halide concentracion as
represenced by the data supplied in che Noveaber 2, 1989, report to this Division
tncluding corrections, concained in che November 4, 1989, leccer co this Division,
and che data included with the correspondence dated October 25, 1991.

Any changes to the operating procedures for chis source sust be submitted to che
Technical Secrecary for approval.

FS071284
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é SERVICE AGREEMENT

—m

This Agreement, by and between SmithKline Beecham Pharmaceuticals, 1704 Mid Park Drive,
Knoxville, TN 37921, a Tennessee corporation, herainafter referred to as "Customer," and
Environmental Healthoare Incarporated, P.O. Box 2286, Delray Beach, FL, 33447, a Florida.
corporation, hereinafter referred to as "EHI" shall provide a service of nonhazardous wasts
transportation and incineration for the Customer on the following tzrms and conditions:

. MAmmsﬁanmeﬂncﬁwuofmdmdMAmmdM
mmnehetfeamlmmdunﬂd&e&ﬂormmugimdwomerpmynom

oftemmﬂonotmu\gnemeu

. Ogden_ Martin Systems of Lake, Inc,, hereinafter refecred to as “designated
disposal facility" will incinarats the materials in compliance with the Stats of
Flodda regulations governing municipal solid waste and biohazardous waste,

e Price Schedule- Schedule A.

. Packaging and loading will be accomplished by Customer in compliance with all
local, state, and federal laws and regulations. Only non-regulated waste that has
been appmved by the designated disposal facility will be accopted. (Sec Appendix
A) Appendix A may be amended from time to time in response to changes in
Customer’s product line. )

. Mauarial must be packaged and sbipped in combustible containers. Bulk liquids
must be shipped in either consumer packaging vr tunlainers not exceeding five
gallons each. Bulk powders must be delivered in packaging with the total volume
of powders not to exceed twenty gallons.

. By signing in the spacs provided below, the Customer acknowledges having
read and that it is bound by the terms and conditions above and continuing on the
reverso side of this page.

. This agrecaucnt Is valid up to sixty (60) days from this offer.

Environmental [1calthcare Incorporated SmithKline Beecharn Pharmaoeutioals

ame//fp“"?‘ M-M‘."M

N
Tide: President Title: w&&m
Date: ____Mayd, 1994 Daze: _ﬁn.,__/i K994

Environmensal Healhcars Incorporasad ™

Neame:

SBPKNTUS0494

600056



Terms and Conditions

Wastas o0 be Transperted and Dispossd. Prior to armangiag for the transportation sod disposal of wasts material, esch wasts stream must be
approved by the designated disposal facility. EHI shall arrange for the transportation and disposal of such quantities of Wastes as Customer shall
require from time © lime during the term of this sgresment. The list of spproved wastes may be modified by the parties’ agreement 10 an amend-
meal. EHI reservas tbe right to decline to transpart and disposs any wasis which in EHI's jodgment cannot be arranged in a lawful manper or
without a risk of barm ©© public bealth or tbe eavironmeat.

Transportation. EHI shall be responsible for providing metmally soceptable means to ransport the wasts and Customer shall be respoasidle for
loading the wastes. Traasportation of matarials must be scheduled with the EHI Represeatative. EHI shall provide a shipping manifest and
Customer shall complete sad preseat the manifest 1 the Tansporter with ssch shipment of wasts ia sccordance with all spplicable requirements of
the United States Deparuncat of Transpormtion sad all othar sistetes and regulations. The pasty that provides ransportation shall comply with all
DOT regulations. If wastes ars spilled on equipment duriag loading operstions, the party responsible for the loadiag shall thoroughly clean the
equipment. Tbe ransporting party shall require all carriers it engages to carry vebicular issursnce and shall. upos request, provide s other party
with certificates of insursnce proving such coverages. Customer shall provide satisfactory roadways and approsches 1 the point of losding. Unless
otherwiss agread wastas will be loaded st Customer’s plass of business duriag normal business bours, Monday through Friday.

Sampies. EHI may tast samples drawn froo the waste genersted by (e customer 10 datermine whetber it cosstitutes Unacceptable or Hazardows
Waste. The cost of any such tests shall be bore by the cuswomer if the results indicata that such waste contains Unacceptable or Hazardous Waste.

Warraaties. Customer wasrants that all Wasts which may bs transported (o the desigaatad dispasal facility pursuast to this agresment shall
materially conform 10.tbe description of the spproved Wasws. Thbe desigasied disposal facility shall bave 2 reasonabie time after receipt of e
Wastzs 0 determics if they conform (o the approved list. If the desigoated disposal facility deems that the Wastes do not confarm © the approved
list it will immediately advisa EHL EMI in aun will izunediately advise Customer. If the dasignated dispasal facility elects 10 reject tbe Wastes,
they will prepare the Wastas for lawful transportation aod reawn © the Customer, unless the designatad disposal facility, EHI and Customer agres
1 some oter disposition. The designatad disposal facility shall be entitled 1o reimbursement from the Customer for the designated disposal
facility's reasonable costs for handling, loading, preparing, tansporting, storing and caring foc rejected wastes. EHI warrants that its services,
including transportation performed under tis agreement shall comply with all requirements of federal, state and local laws, regulations and
ordinances.

Indemolfication. EHI agrees o indemnify, save barmless and defead Cusiomer from and against any and all lossas, damages or claims (including
attomey's fees) relating W e josz of or damage 10 the property of or injury o or death of any person(s). resulting from ot arising in say manner
out of EHT's breach, willful misconduct. negligent act or omission of EHL or from any violadon by EHI of any municipal. state or federal laws,
rules or regulations applicable 1o the performance of its oblications under this Agreement. {ndemnification uoder tis provision sball survive
termination of the Agreement, Customer agrees 0 indemnify, save barmiess aod defesd EHI from and against aay and all losses, damages or
claims (including sttomey’s fees) relating to e loss of or damage 10 be property of of injury 10 or death of any person(s), resulting from or arisiag

in any maaner out of Customer’s beeach of Wbis agreenent

Charges aad Fees. EHI will ammange tbe ransportation and/or disposal at the rate set forth above. EHI reserves e right 10 adjust the rates quoted
above to cover pro rala increases in fuel, insuranca, disposal costs and increases in costs resuldag from changes in regulatory requirements or
guidelines. Customer will receive thirty (30) days notice prior 10 tbe cffective datz of any such adjusenent The designstad disposal facility sball
maintain and utilize mowr guck scales of an accuracy consistent 0 state law W weigh all authorized delivery trucks. Each incoming truck will be
initially weighed 10 determine il's gross weight and such weight will be recorded. Each ouigoing aruck will be subsequently weighed, and e tare
weight will be recorded. Copies of weight tickets will be kept for 2 miniswum of one year. and can be examined by Cusomer upon reasonable
request during normal business hours. .
PaynnLEaehinvoiu{ofWummupndMdMMNﬂwmbyC&mﬁ%MﬂO)Mﬂmmdwol
waste. Custoaer sball pry interest on overdue payments at a rats of 1.5% per mondy. EHI may suspand servics if payment is late. Suspension of
service due © non-payment shall not constiruts termination of Wis agreement.

Term. This agreement shall coounence an the date written sbove and sball coatinus in full foree unkil eitber party gives sixty (60) days written
ooticer Either pasty shall bave the right to cancei this agrosment at any titne if e otber party-becomes insolvent, makes an assignment for the
benefit of creditors, or bas a banksupecy petition filed by or against it.

Certification of Disposal. EHI will provide Customer with a centification of disposal verifying that designated Wasies bave been progeciy
disposed. This certification is part of tbe EHI Manifast, this Manifest must accompany all shipawats.

General Provisions. In performance of this agreement EHI is an independent contractor. Each party agraes ©© procect and bold coafidental any
technalogies observed while on the other's premisas. EHI agreas 1 protect and boid cenfidential all data on Wastas received from the Customer.

Dcrauuuduingunumomu..mdmmmmmmm;mm«mnuhuuuﬁmmymo(
this sgresment, the other party may suspend its performance bereunder until such detinquency or default bas been corrected. Any delay o failuce
eleitherpmyinﬂnp«femo{ipMobﬁgmmmuhumuwwm:mmbymolmmm
of regulsiory agencies, facility shutdown, loss of permit and cause o¢ causes beyond tbe reasonsbie convrol of the party affected provided thata
prospt notics of such delay is given by such party to (e other and each of tbe parties bereto shall be diligent in atempdng to remove such cause
or causes.

Notice. Any notice required © be given by the lerms of this agresment sball be mailed 1o EHI a2 the address as staied on oppusile page: 0 the
Customer at the address as stated on opposite page: or (0 such ower address for either party as that pasty may dasignate. .



'Central District ¢
tawwa Chiles, Coveraor

Permitteae:

Ogden Martin Systeas of Lake, Inc.
40 Lane Road

Fairfield, NJ 070072615

Attention: Gary K. Crane, Ph.D.,
Exec. V.P.

Florida Department of Environmental Regulation

3319 Maguire Boclevand, Scite 232 @ Oriando, Floekh' 328033757

Casel M. Browast, Secvemcy

I. 0. Number:

Permit/Certification

Number: A035-183817

Date of lssue: .
Expiration Dats: October 25, 1996
County: Lake

Latitude/Longitude:
28°44°22°N/81°53'23"W

UTM: 17-413.12 KeE: 3179.21 KeN
Project: Waste to Energy Facility
Units No. 1 and 2

This permit is issued under the provisions of Chapter(s) 403, Florida Statutes,
and Florida Administrative Code Rule(s) 17-2. The above naned ‘permittee is
hereby authorized to perform the work or operate the facility shown on the
application and approved arawing(s), plans, and other documents attached hereto
or on file with the department and made a part hereof and specifically

described as follows:

The permittee can operate two 250 ton-per-day Combustors which are fueled by
wood chips and municipal solid waste.

The facility is rated for a maximum of 15.7 megawatts of energy production.

These sources are located at 3830 Rogers Industrial Park Road in Okahumpka,
Lake County, Florida.

Genera)l Conditions are attached to be distributed to the permittae only.

DER FORM 17-1.201(S5) Effective November 30, 1982 Page 1 of 13

A~

000058



IR TN W R T A AR G 0 R S R i s e bk A S TR NI L BRI e Ty e e P

GENERAL CONDITIONS:
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A7t g are aot

4. title to land warer, does not constitut gnition
E:‘ligwwlcdggmt 3’:&:-. and doc: ac;mﬁ?:t. lem%" the ;:iéﬁ: lmfis
getgrgte. On.g& ’fmtm of the ﬁ;aml mprovement Trust iﬁ?‘ may express Stave opt’;z:

S. relieve the permittee liahilis harm or ir, to human
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in canrrcvemiaB :aruzzs and Department rules, unless specifically hanngi by an
order from the

. e and
6 g::rr m reg::nu pmpzrly operate maingain_the fcc:tizy and gz‘swm of treatment

and
conpliance with the ccndmon.s af &uw -t regg'cd uﬁd - J ?héopf‘:vmmegg
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®) Ir.spe;:t t}w facility, equipmerzt, practices, or operations regulcted or requ:‘red under this
(3] Sa.mplez cgrmn:g‘rnnct:r { :i',?“"“? mgabparmu.-s a any location rmam:bly necessary to
Reasonable time may depend on the mmafﬁccmmbmgmem:ctzd.
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permittee uzms-ible damages which result end b subjec
guenforczmtacnau by the patmg!%m ?wm&gn’buoﬂtm w ¢ '

Page 2 of
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GENERAL CONDITIONS:
9. In qceeprh&gds , the pcrui:r

%ﬁﬁ‘me w my be md
403.7 JM& % 0 ¢ Hﬁm it tr m
10. remmblc ring, W pﬂ'?itt?umdom m% :

1%  ad 1953“35 F"“&'.. fm"?'%ab"f“ A permits pﬂnﬁ% liabie for any e Bt honae 2y

Thupmmtaracopytha‘eof:haabekcptctﬂmmksiucfthcmdactmq.

This permit also constitutes:

(3 Determination of Best Available Control Technology (BACT)

(3 Determination of Prevention of Significant Deterioration (PSD)
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(® Compliance with New Scurce Performz Standards
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PERMITTEE:" 1. 0. Number:

Ogden Martin Systems of lLake, Inc. permit/Certification Number:
AD35-193817
Attention: 6Gary K. Crane, Ph.D., Date of Issus:
Exec. Y.P. Expiration Date: October 25, 1996

SPECIFIC CONDITIONS:
- QPERATING CONDITIONS
1. Municipal Waste Combustor '

a. Each of the two municipal waste combustars (MWC) shall have a design
rated capacity of 250 tons of Municipal Solid Waste (MSW) per day,
104 million Btu input per hour and 60,200 pounds steam output per
hour with MSW having a heating value of 5,000 Stu per pound.

b. The maximum individual MWC throughput shall not exceed 250 tons per
day, 120 million Btu per hour and 69,000 pounds steam per hour,
(3-hour average).

c. The design furnace mean temperature at the fully mixed zone of the
combustar shall be no less than 1800° for a combustion gas residence

time of at least one second.

d. The MWC shall be fueled with wood chips or municipal solid waste.
Radfoactive waste may not be burned unless the combustor has been
issued a permit for such burning or the waste is such quantity to be
ezempt in accordance with Department of Health and Rehabilitative
Services (HRS) Rule 100-81 or 100-104.003, F.A.C. Hazardoys waste
may not be burned unless the combustor has deen {ssued a permit for
such burning or the waste is of such quantity to be exempt in
accordance with Department Rule 17-30, F.A.C. Other wastes and
special wastes shall not be burned without specific prior written
approval of the Florida DER. )

e. Auxiliary fuel burners shall be fueled only with distillate fuel ol
or gas (e.g., matural or propane). The annual capacity factor for
fuel o0il or gas shall be less than 10%, as determined by 40 CFR
§0.43b(d). 1f the annual capacity factor for fuel oil or gas is
greater than 10%, the facility shall be subject to 40 CFR 60.44b,
standards for nitrogen oxides. ——

f. Auxfliary fuel ‘burner(s) shall be used at start up during the
introduction of 'MSW fuel until design furnace gas temperature is
achieved. A1l air pollution control and continuous emission
monitoring equipment shall be operational and functioning properly
prior to the incineration or ignition of waste and until all the
wastes are incinerated. During shut down, the combustion chamber
temperature requirement shall bde maintained using auxiliary burners
until wastes are complete combusted.

DER FORM 17-1.201(5) Effective November 30, 1982 page 4 of 13
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PERMITTEE: I. 0. Number:

Ogden Martin Systems of Lake, Inc. Permit/Cartification Number:
AD35-193817
Attention: Gary K. Crane, Ph.0., pate of lssue:
) Exec. V.P. Expiration Date: October 25, 1936

g. The facility may operate continuously (8760 hrs/yr).

h. The combustor shall be fed so as to prevent opsning the combustor to
the room environment. _

2. Air Pollution Control Equipment Design
a. Each MWC shall be equipped with a pa_r'.icuhte emission control device.

b. Each MWC shall be equipped with an acid gas control davice designed
%o remove at least 90% of acid gases and 70% sulfur dioxide emissions.

¢. The acid gas emission control system shall be designed to be capadble
of cooling flue gases to an average temperature not exceeding 300°F
(3-hour roiling average).

3. Continuous Emission Monitoring

Continuous emission monitors for opacity, oxygen, carbon monoxide, carbon
dioxide, and sulfur dioxide shall be installed, calidbrated, majntained and

operated for sach unit.

a. Each continuous emission monitoring system (CEMS) shall meet
performance specifications of 40 CFR 60, Appendix 8. The S0;
CEMS sample point shall be located downstream of control devices
for each unit.

b. CEMS data shall be recorded during periods of startup, shutdown
and malfunction but shall be excluded from emission averaging
_calculations for CO, SOz, and opacity.

c. A malfunction means any sudden and unavoidable failure of air
_ pollution control squipment or process equipment to cperate in 2
normal or usual manner. Failures—that are caused entirely or in
part by poor maintenance, careless operation or any other
preventable upset condition or preventable equipment breakdown
shall not be considered matfunctions.

d. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation and operation of all CEMS.

DER FORM 17-1.201(5) Effective November 30, 1982 Page § of 13
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PERMITTEE: 1. D. Number:

Ogden Martin Systems of Lake, Inc. Permit/Certification Number:
~ A035-193817
Attention: 6Gary K. Crane, Ph.D., Date of Issue:
Exec. V.P. Expiration Date: October 25, 1996

6.

e. Opacity monitoring system data shall be reduced to &-minute
averages, based on 36 or mors data paints, and gassous CEMS data
shall bs reduced to 1-hour averages, based on 4 or more data
points, in accordance with 40 CFR 60.13(h).

£. Average CO and SO emission cencentrations corrected for CO0a,
<hall be computed in accordance with the appropriate averaging
time periods included in Condition No. 3.

g. For purposes of reports required under this permit, excess
emissions ars defined as any calculated average emission
concentration, as determined pursuant to Condition No. 3 herein,
which excseds the applicable emission 1imit in Condition No. 7.

Operations Monitoring

a. Devices are to be used to continuously monitor and record. steam
production, furnace exit gas temperature (FEGT) and flue gas
temperature at the exit of the acid gas control equipment. An FEGT
to combustion zone ccrrelation shall be established to relate furnace
temperature at the ‘temperature monitor location to furnace
temperature in the overfire air fully mixed zone, This correlation
shall be continuously available for inspection at the site.

b. The furnace heat load shall be maintained between 80% and 100% of the
design rated capacity during normal operations. Tne lower 1imit may
be extended provided compliance with the carbon monoxide emissions
1imit and the FEGT within this permit at the extended turndown rate

are achieved.

Any change in the method of operation, fuels, equipment or operating hours
shall be submitted for prior approval to DER's Central District office.

In order for the burning of biohazardous waste to be incorporated into the
operation permit, the Department must receive reasonable assurance

including but not limited to:

a. Particulate matter emissions shall not exceed 0.020 grains per dry
standard cubic foot of flue gas, corrected to 1% 0p. (See Table 700-1)

b. Hydrochloric acid (HCL) emissions shall not exceed 50 parts per
nillion by volume, dry tasis, corrected to 7% 02 on a three hour
average basis or shall Dbe reduced by 90% by we%ht on an hourly
average basis. (See Table 700-1)

DER FORM 17-1.201(S) Effective November 30, 1982 Page 6 of 13
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PERMITTEE: 1. 0. Number:
Ogden Martin Systems of Lake, Inc. Permit/Certification Number:
A035-193817
Attention: Gary K. Crane, Ph.0., Date of Issue: ’
Exec. V.P. Expiration Date: October 25, 1996

C.

This facility 1s subject to the following design, operating,

monitoring and operator training requiremsnts.

1.

The source shall be designed to provide for a residence time of
at least of at least one second in the secondary (or last)
combustion chamber only, at no Jess than 1800°F for the
combustion gases. Primary chamber and stack shall not be
utilized in calculating this residence time.

Mechanically fed facilities shall incorporate an air lYock system.
to prevent opening the source o the room environment. The
volume of the loading system shall be designed to prevent
overcharging thereby assuring complete combustion of the waste.

Carbon monoxide (CO) emissions shall not exceed 100 parts per
million by volume, dry basis; corrected to 7% 0z on an hourly
basis. (See Table 700-1)

Incineration or ignition of waste shall not begin until the
secondary (or last) combustion chamber temperature requirement 1is
attained, A1l control equipment shall be operational and
functioning praperly prior to the incineration or ignition of
waste and until all the wastes are incinerated. Ouring shutdown,
the secondary (or last) combustion chamber tamperature
requirement shall be maintained using auxiliary burners uatil the
wastes are completely combusted.

Radioactive waste may not be burned unless the source has been
jssued a permit or the waste s of such quantity to be exempt in
accordance with Rule 100-81 or 100104.003, F.A.C.

Hazardous waste may not be burhed unless the source has been
§ssued a permit or the waste is of such quantity to be exempt in
accordance with Rule 17-30, FAL. —

A1l biological waste combustor operators shall be trained by the
equipment manufacturer's representatives or another qualified
organization as to proper operating practices and procedures.
The content of the training program shall be submitted to.the
Department for approval. The applicant shall submit a copy of 3
certificate verifying the satisfactory completion of a department
approved training program prior to issuance or renewal of ¢the
operating permit. The applicant shall not operate ths source
unless it is operated by an operator who has satisfactorily
conpleted the required training program.

" pER FORM 17-1.201(5) gffective November 30, 1982 Page 7 of 13
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PERMITTEE:
Cgden Martin Systems of Lake, Inc.

Attention: Gary K. Crane, ph.0.,
Exec. Y.P.

1. 0. Number:
permit/Certification Number:
A035-193817

pDats of Issue:

expiration Date: October 25, 1996

d. Each owner or operator of biological waste incineration ﬁcﬂ‘\ty

shall install, operate, and

maintain in accordance with the

manufacturer's {nstructions continuous emission monitoring equipment..

(1) The monitors shall record secondary (or last) combustion chamber

exit temperature and oxygen.

(2) Any owner ' or operator subject to the provisions of Rule

17-2.710(S), F.A.C. shall

maintain a complete file of all

measurements, including continuous emissions monitoring systes,
monitoring device, and performance testing measurements; all
continuous emissions monitoring system or monitoring device,
calibration checkss adjustments and maintenance performed on

these systems or devices;

and all other information required,

recorded in a permanent legible form suitable for inspection.

The file shall be retained

tor at least two years following the

date of such measurements, maintenance, reports and records.

e. Biohazardous waste miy be incinerated by the applicant for the
purpose of stack testing to demonstrate reasonable assurance and

compltance with the regulations

and for a period not to exceed S0

days for report submittal and Oepartment review. The compliance test
must provide the Department with reasonabls assurancs that the -
bichazardous standards ars met and must be conducted no later than §

days after the {ncineration of

biohazardous waste begins. The test

must be conducted while combusting the maximum desired rate of

bichazardous waste and this rate

L N
7. Flue gas emissions from each unit sha

a. Particulate:

b. Sulfur Dioxide:

must be determined during the test.

T .
11 not exceed the following:

0.0150—grains/dscf corrected to 1%
€0y, or 0.020 grains/dscf corrected
to 1% 0p. whichever is Tess

60 ppmdv corrected to 12% CO2, 6-hour
rolling average;

or,

708 reduction of uncontrolled S0
emissions, 6-hour roiling average.
Not to exceed 120 ppadv corrected to
123 €0z, 6-hr rolling average.

DER FORM 17-1.201(5) gffective November 10, 1982 Page 8 of 13
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PERMITTEE: I. 0. Number:

Ogden Martin Systems of Lake, Inc. Permit/Certification Number:
A035-193817
Attention: Gary K. Crane, Ph.D., Oate of Issue:
Exec. V.P. Expiration Date: October 25, 1986
c. ’Nitrogcn Oxides: 385 ppmdv correctsd to 122 COz.
d. Carbon Monoxide: 100 ppmdv corrected to 7X Oz on an
hourly=-average basis.
e. Volatile Organic Compounds: 70 ppmdv as carbon corrected to 12%
f. Laad: 3.1 x 10-4 grsdscf corrected to 12%
_ €03.
g. Fluoride: T 1.5 x 10~3 gr/dscf corrected to 12%
c02.
h. 8eryllium: 2.0 x.10-7 gr/dscf corrected to 12%
C03.
i. Mercury: 3.4 x 10=4 gr/dsct corrected to 12%
co,.
j. Visidle emissions: Opacity of MWC emissions shall not

exceed 15% opacity (G-min. average),
except for one &-min. period per hour
of not more than 20% opacity. Excess
emissions resulting from startup,
shut down, or malfunction shail be
permitted provided that best
operaticnal practices to minimize
emissions are adhered to, and the
duration of excess emissfons are
minimized.

k. Hydrochloric Acid: S0 ppmdv, corrected to 7% 0Oz on a
three_hour average basis; or
shall be reduced by 90% by weight on
an hourly average basis.

For each pollutant for which a continuous emissions monitoring system is
required in Conditisn No. 3, the enission averaging time specified above
shall be used to establish operating 1limits and reportable excess )

emissions.

DER FORM 17-1.201(5) éffective November 30, 1982 Page 9 of 13
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PERMITTEE: 1. D. Number:

Ogden Martin Systems of -Lake, Inc. Permit/Certification Number:
A035-1%3817
Attention: 6ary K. Crane, Ph.D., Date of lssue:
Exec. V.P. Expiration Date: October 25, 1996

Compliance with the permit emission limits shall be determined by EPA
reference methods tests included in 40 CFR Parts 60 and €1 and listed in
Conditions MNo. 8 of this permit or by equivalent methods approved by
Florida DER. <

COMPLIANCE
8. Compliance tests

a. Annual compliance tests shall be conducted at yearly intervals from
the date of January 15, 1991 for particulate matter, nitrogen oxides,
carbon monoxide, and HCL.

b. Annual compliance tests for the opacfty standard shall be conducted
at yearly intervals from the date of January 15, 1991 in accordance
with 40 CFR 60.11(b) and (e).

c. At least 90 days prior to permit expiration date, the applicant must
demonstrate compliance with each permitted emission Yimit in Specific
Condition ¥7. ‘ _

d. Compliance with the requirement for 702 control of sulfur dioxide

emissions will be determined by using the test methods listed below
or a continuous emission monitoring system for SOz emissions before
and after the air pollution control equipment which meet the
requirsments of Performance Specification 2 of 40 CFR 60, Appendix 8.

e. The compliance tests shall be conducted at the maximum capacity and
at the maximum firing rate.

§f. The foilowing test methods and procedures of 40 CFR Parts 60 and 61
or equivalent methods shall be used for compiiance testing:

(1) Method 1 for selection of sample si—t-e and sample traverses.
(2) HWethod 2 for determining stack gas flow rate.

(3) Method 3 or JA for gas analysis for calculation of percent 0
and COz.

DER FORM 17-1.201(5) Effective November 30, 1982 Page 1.0 of 13
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PERMITTEE: I. 0. Number:

Ogden Martin Systems of Lake, Inc. permit/Certification Number:
AD35~193817
Attention: 6ary K, Crane, Ph.D., pate of Issue:
Exec. V.P. gxpiration Date: October 25, 1996

(4) Method 4 for dstermining stack gas moisture content to convert
the flow rate from actual standard cubic feet to dry standard
cubic fest.

(5) Method § or Method 17 for conceatration of particulate matter.

(8) Method 9 for v15151¢ determination of the opacity of emissions as
required in this permit in sccordance with 40 CFR 60.11.

(7) Hethod 6, 6C, or 8 for concentration of S03.

(8) Method 7, TA, 78, 1C, 70, or 7E for concentration of nitrogen
oxides. '

(9) H;thod 10 for determination of CO concentration.

(10) Method 12 for determination of lead concentration.

(11) Method 138 for determination of fluoride concentration.

(12) Method 25 or 25A for determination of VOC concentration.

(13) Method 101A for determination of mercury emission rate.

(14) Method 104 for determination of beryllium emission rate.

(15) Method 26 for determination of hydrogen chloride emission rate.

REPQRTS
9. Reporting

a. Fifteen (15) days prior notification in writing of compliance tests
shall be given to the Florida DER district office.

b. The risults of compliance test shall be submitted to the Central
District office within 45 days after compietion of the test.

DER FORM 17-1.201(5) Effective November 30, 1982 Page 11 of 13
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PERMITTEE: 1. 0. Number:
Ogden Martin Systems of Lake, Inc. permit/Certification Number:
A035-193817
Attention: Gary K. Crane, Ph.0., Cate of Issue:
Exec. V.P. gxpiration Data: October 25, 1996
c. The owner or operator shall submit excess enission reports for any

DER FORM 1

calendar gquarter during which there ars excess emissions from the
facility. If there ars no excess emissions during the calendar
quarter, the owner or operator shall submit a report semiannually
stating that no excess emissions occurred during the semiannual
reporting period. The report shall include the following:

(1) The magnitude of excess emissions computsd im actordance with
40 CFR 60 CFR 6§0.13(h)., any conversion factors used, and the
date and time of commencement and completion of each period of
excess emissions (60.7(c)(1}).

(2) Specific jdentification of each period of excess emissions that -
occurs during startups, shutdowns. and malfunctions of the
furnace boiler system. The nature and cause of any malfunction
(4f known) and the corrective action taken or preventive’
measured adopted (60.7(c)(2)).

(3) The date and time identifying each period during which the
continuoys monitoring system was inoperative except for zero
and span checks, and the nature of the system repairs or
adjustments (60.7(c1(3)).

(4) When no excess emissions have occurred or ths continuous
monitoring system has not been incperative, repaired, or
adjusted, such information shall be stated in the report
(60.7(c)(4)).

(5) The owner or operator shall maintain a file of all
measurements, including continuous monitoring systems
performance evaluations; monitoring systems or monitoring
device calibration;  checks; adjustments and maintenance
performed on these systems or devices; and all other
information required by this _permit recorded in a permanent
form suitable for inspection (60.7(d)).

Each calendar year on or before March 1, submit for each source, an
Annual Operations Report DER Form 11-1.202(6) for the preceding
calendar year.

7-1.201(5) Effective November 30, 1982 Page 12 of 13
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PERMITTEE: 1. D. Number:
Ogden Martin Systems of Lake, Inc. permit/Certification Number:
A035-1830817
Attsntion: 6ary K. Crane, fn.0., Date of Issue:
Exec. V.P. Expiration Date: October 25, 1996
SPECIFIC CONDITIONS: *
(Continued)

(5) The owner or operator shall maintain a file of all
measursments, including continuous  monitoring systems
performance evaluations; monitoring systems or monitoring
device calibration; checks; adjustments and maintenance
performed on these systems or devices; and all other
information required by this permit recorded in a permanent
form suitable for inspection (60.7(d)).

d. Each calendar year on or pefore March 1, submit . for each
source, an Annual Operations Report DER Form 17-1.202(6) for
the preceding calendar year.

EXPIRATION DATE
10. An operation permit renewal must be submitted at Jeast 60 days prior

to the expiration date of this psrmit (Rule 11-4.09, F.A.C.).

wssven _ 22 -5/

STATE OF FLORIDA DEPARTMENT
OF ENVIROMMENTAL REGULATION

exandef. oistrict Director
3319 Maguire Boulevard, Suite 232
oriando, Florida 32803

DER FORM 17-1.201(5) Effective November 30, 1982 Page 13 of 13
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Bob Marunez, Covarnor

Permittes:

Ogden Martia Systems of Laks, -Ine.
40 Lane Road

Fairfield, Nevw Jersey 07007-2613

Attention: Dr. Gary Crane
Rxecutive Vice President

Y e SR A OB S T R o] T B AT R Y e e £ ¥
R N AL L

Florida Department of Environmental Regulation
Central District ® 3319 Maguise Boukevard, Se 232 @ Ockando, Flodica 52803-3767 © 4078947555
Duls Twashanann, Scereury

Joha Shesrt Asisent Sesremry
Alsx Aluunder, DSy Atsunt Secssnsy
1. D. NHummber:
Pezmit/Cartification Number
$035-187342 :

‘Date of Issus:

Expiration Date: 12/20/95

County: Lake
Section/Tovnship/Range:

15 & 22720 South/24 East
Latitude/Longitude:
28°44'25"/81°53°20%

Project: Lake County Resource
Recovery Facility

This permit is issued under the provisions of Chapter(s) 403, Florids Statutes,
and Florida Adminiscrative Code Rule(s) 17-4 and 17-701. The above named

permittee is hereby authorized to perfo

rm the work or opezate the facility

shown on the application and approved drawving(s), plans, and other documents
attached hereto or on file with the departoent and made a part hereof and

specifically described as follows:

To operate the Lake Coummty Rescurce Recovery ﬁci.llry designed to receive,
handle and combust solid waste for the ;qura:ion of steam and powver.

The facility occupies 13.5 acras and iz within the property boundary of 15.0

acres.

The facility has a maximm processing rate of §28 tens/day nominal vhich
includes operating 24 hours per day, seven (7) days per veek.

LOCATION: The waste to enelgy facilicy is

oo,

located west of Naywood Fara Road,

one-half mile south of Councy Road 48 on 3830 Rogers Industrial Park Road in

Okahimpka, in Lake Coumty, Florida.

Ceneral Conditicns are attached to be diseributed to the permittee only.

DER FORM 17-1.201(S) Effective November 30, 1982 Page 1 of &
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GENERAL CONDITIONS:

L
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This permit also constitutes:

() Determination of Best Available Conzrol Technology (BACT)

() Determination of Prevention of Significant Deterioration (PSD) -

() Certificarion of compliance with state Wazer Quality Standards (Section 401, PL 92-500)
() Compliance with New Source Performance Standards

The permittee shall comply with the following:
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PERMITIEE: I. D. Kumber:

Ogden Martin Systems of Lake, Inc. Permit/Certification Number:
5035-187342

Atteation: Dr. Gary Crane Date of Issua:

Exscutive Vice President Pxpiration Date: 12/20/95

SPECIFIC CONDITIORS:

1. Dravings, plans, documents and specifications submitted by the pesmittes,
not attached hareto, but zemain on file ac ths Cemtral District offiecas,
are made s part of this permit.

2. A copy of the pemit, with a complete copy of the pecmit application and
enginsezing dravings shall be kapt on file at ths facility for imspection

. and raviev upon request.
3, Signs indicating the name of the operating authority, traffic flow, heurs

of operation, charges for uisposal and the types of vastas accepted shall
be placed at all emtrances To the site.

4. Access to the site shall be rastricted by an effective barrier desigred to
prevent mauthorized. entry-and dumping. |

S. The facility shall have licter comerol devices, dus: ccnctrols, fice
protection ind fire-fighting facilities.

5. Safety devices shall be provided cn equipment o shield and protect the
operators from potential hazards during operation.

7. In the event of equipment malfunceior, destruction, breakdown or other
problems, the Department is to be immediately notified by the permittee as
to the cause, vhat steps are being taken to cozTect the problem and
prevent its recurrence as required by Rule 17-4.130, F.A.C.

8. The facility shall be staffed wvith sufficient persoznel to propercly
operate snd maincain the facility. :

9. Comzramication facilities sball de available on-site.

10. Any liquids in the vaste or clean wp vater from rhe _tipping floor shall be

mixed with and absorbed by 'tié waste and {ncinerated. All stormwater that
comes into contact with waste shall be—collected and incinerated or
treated to meet the requirements of Chapters 17-3 and 17-4, Florida
Adminigerative Code, (T.A.C.).

11. Azy operating characteristics or operating procedures vhich cause a public
auisance, such &8 excessive noise, odors, litter, etc, shall De
satisfacsorily resolved.

DER FOEM 17-1.201(5) Effective November 30, 1982 Page 4 of §

cn0074



EEE e i S b A A A O M

PERUTIES: ‘ I. D. Mumber:
Ogden Martin Systems of Lake, Inc, Permit/Certification Number:
$035~187342
Attention: Dr. Gary Crane Date of lasue:
Exacutive Vice Prasident Expization Date: 12/20/95

SPECIFIC CONDITIONS:

12. The fasilicy shall be cpecsated so as to handle solid waste on & f£irst-in,
first-cut basis. At no time shall any stsred solid waste de alloved to
remain unprocessed for more than 48 hours tuless adequatge proviaions are
made to control flies, rodents and odors. (Zule 17-701.09%0(§), r.A.C.).

13. Due ‘to comtinmuous operations (24 hours per day, seven days per wveek) the
facility shall be maintained during contizuous operation, as necessary, to
prevent fly, rodent and other TYector problems. (Rule 17-701.090(8),
Pc‘-co).

14. The QA/QC program sball momitor several key aspects of the facllity's
operation and provide zimely Warhifi of ‘micésptablé ‘Cundivivns of -adverse -
trends such as: .

a) declining equipment performance or zeliability,

b) potentizl equipment failures,

¢) reoccurring prodlema or failures.

15. In the case of facility breakdown or natural disazters, the solid waste
skall De taken to an approved landfill for disposal. (Role 17-701.090(5),
F.A.C.).

16. Lake Coumty persomnel will operate the scalehouse and shall be responsible
for maintaining accurate records of all loads of waste delivered to the
site, licensing and idencification of the vehicles, types of waste
delivered, and assessment and billing of tipping fees and other charges.

17. Performsnce records ghall bDe kept as to the smomnt of solid waste
incinerated and the rate of heat production (BIU's per hour). Also,
records shall be Xept as to ths amount of electric pever rroduced
(Xilowett hours) and the amount used in-house and the amoumt sold te the

power company.
18. A1l ash residue shall Dbé ‘tramsported to ind disposed of 4t d department
- approved (permitted) sanitary landfill having aa in-plsce dottom liner and
leachate collection system. .

19. This permit does not preclude the requirements to obtain industrial vaste
and air permits.

20. The solid waste maximum processing rate for this source is 523 tons per
day nominal, as stated in ths pemmit application.

21. An operation permit reneval must be submitced at least 60 days prior to
the expiration date of this permiz. (Rule 17-4.090, r.A.C.)

D22 Form 17-1.201(5) Effective Rovember 30, 1982 Page 5 of 6
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PRRMITTEE:
Ogden Martin Systems of Lake, Inc.

Attention: Dr. Carzy Crane
Exscutive Vice President

SPECIFIC CONDITIONS:

I. n.

?cmit/cmf.ﬂu:ion Fumber:
$035~137342

Date of Issue:

Expiration Date: 12/20/95

ISSUZD Q’v&:{: /

s YLORIDA DEPARIMERI
OF, WENTAL RRGULATION

@} Alezanded
Deputy Assistsat Secretary
3319 nmir- Boulevard
Suite 232"
Orlando, Florida 12803

DER Form 17-1.201(5) gfective November 30, 1982 Page 6§ of 6
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SmithKline Beecham
Pharmaceuticals

AL am, 3/7/) 795

Name : Dr.F(é
Title : Team Leader Quality Assurance/Regulatory Control,

S By 37/

Name : Nf .Joseph Foley,
Title : Team Le: A

SmithKline Beecham (Manufacturing) Limited, Currabinny, Carrigaline, Co. Cork, ireland.
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Aqueous Discharge Limits for Cork, Ireland

Parameters : Units Permit Limits

Total Ammonia (as N) mg/L 50
Suspended Solids mg/L 250
Zinc _ mg/L 1.0
Copper mg/L 0.5
cop | mg/L 4,000
BOD ) mg/L 500
Nitrates (as N) | mg/L 15.0
Phosphate nig/L_ 24.0
pH - : 6-9
Number of Tozxicity Units 1 ’ TU 10.0
Organohalogens 2 - : -

The volume of trade effluent discharged to the controlled waters shall not exceed 600 m3
in any period of twenty-four hours.

The flow rate of trade effluent discharged to the controlled waters shall not exceed 151.2 m° per
hour.

I The toxicity of the effluent shall be determined on an appropriate aquatic species. The number of toxic units

(TU) = 100/96 hour LCS0 in percentage vol/vol so that higher TU values reflect greater levels of toxicity.
ZSamingforapﬁoritypoamtliﬂitrqaired(suchaCPL 40, US EPA volatile and/or semi-volatile).
Source: Integrated Pollution Control (IPC) licence

Issued Oct. 94 - Environmental Protection Act, 1992
Emission limits from 1st October 1995
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SmithKline Beecham
Pharmaceuticals

14th March 1995

GENERAL COMPLIANCE STATEMENT

SMITHKLINE BEECHAM Pharmaceuticals states that it is in compliance with, or
on an enforceable schedule to be in compliance with, all emission requirements
set forth in permits, consent decrees and administrative orders applicable to the
praduction of Ropinerole at its facilities at Worthing.

Ucﬁ/n%w

Mr S.Ramsden  [S]2PE

Projects Manager

c060081



Aqueous Discharge Limits for Worthing, UK

—Parameters Units Permit Limits
Suspended Solids mg/L 5000
COoD mg/L 16,000
Acetone mg/L 3000
Diisopropy! Ether mg/L 2000
Ethyl Acetate | mg/L 1000
Isopropanol mg/L 2000
Methylisobutylketone mg/L 2000
Methylene Dichloride mg/L 2000
Lead | ug/L 108
Zinc ug/L 1120
Chromium ug/L 236
Copper ug/L 550

The volume of trade effluent discharged to the controlled waters shall not exceed S000 m3

in any period of twenty-four hours.

The rate of trade effluent discharged to the controlled waters shall not exceed 180.5 litres/sec.

Reference: National Rivers Authority/
Aqueous Discharge to Controlled Waters
Application #P1305A/S/CH/95
Effective through April 96
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SmrthKline Beecham
Pharmaceuticals

GENERAL COMPLIANCE STATEMENT

SmithKline Beecham Pharmaceutical states that it is in compliance with, or on
an enforceable schedule to be in compliance with, all emission requirements set
forth in permits, consent decrees and administrative orders applicablc to the
production of Ropinirole at ns facilities in Crawley.

/)y '6’;7//"‘7% | 22/

Name: _ liot Date:
Title: /Djfcctor & Vice President (Operations

Joumis Ml 22/06(75
Namc: Dennis Hallifax Date:
Title: Safety & Environmental Control Department

000084



AQUEOUS DISCHARGE LIMITS FOR CRAWLEY, UK

Parameters Units Permit Limits
Settleable Solids mg/L 1000
COD mg/L 2000
Ammoniacal Nitrogen (as N) mg/L 35
Sulphate (as SOg) mg/L 1800
Available Chlorine (as CI) mg/L 50
Chromium (as Cr) mg/L 3
Copper (as Cu) mg/L 3
Lead (as Pb) mg/L 3

- Nickel (as Ni) mg/L 2
Silver (as Ag) mg/L 2
Zinc (as Zn) mg/L 3
pH SU 6-11
Temperature °C (°F) <43.3 (110)

The maximum quantity of the frade effluent which may be discharged on any one
da();,l.::; twenty-four hours determined from midnight to midnight shall not exceed
250m°. ' '

The maximum rate at which trade effluent may be discharged shall not exceed
25m3 per hour.

No condensing water shall be discharged.

Reference: Trade Effluent Consent
Trade Effluent Dept.
CROYDON
Consent No.: SYMCRO005
Operates under The Water Industry Act 1991

G0008S
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MSDS NUMBER: 10000188 : PAGE: 1
MATERIAL SAFETY DATA SHEET '

1. IDERTIFICATION OF THE SUBSTANCE/PREPARATION
AND OF THE COMPANY/UNDERTAKING

SUBSTANCR/PREPARATION:
ROPINIROLE
TRADERAMES / SYNONYNS :
4- [2-DIPROPYLAMINO) ETHYL] -1, 3-DIHYDRO-2H- mo:. 2-0ONE , MONCHYDROCHLORIDE
* SK&F 101468-A * SKF-101468-A * ROPINIROLE * SK&F 101468-A * 101468-A
(SK&F) * 101468-A (SKF)
CEEMICAL PFAMILY:
Substituted indole.
MOLECULAR FORMULA:
Cl16-H24-N2-0 . H-C1
MOLECULAR WEIGHT:

296.84
COMPANY : .
SMITHKLINE BEECHAM, CORPORATE ENVIRONMENT & SAFETY
U.S. OFFICE: U.K. OFFICE:
709 SWEDELAND ROARD NORFOLK HOUSE, DOWNSBROOK TRADING ESTATE
KING OF PRUSSIA, PA, 19406 SOUTHDOWNVIEW WAY, WORTHING
U.S.A. WEST SUSSEX, BNl4 8NQ, ENGLAND
PHONE NUMBERS:
++1-610-270-7600 : ++44-(0)1903-822650

EMERGENCY AND AFTER HOURS CONTACT:
++1-612-221-3999, EXTENSION 221
++1-800-228-5635, EXTENSION 221 (Toll Free USA/Canada)

2.COMPOSITION/INFORMATION ON INGREDIENTS

PERCENT
ROPINIROLE 91374-20-8 98
CONTAMINANTS:
No significant hazardous contaminants.

3. HAZARDS IDENTIFICATION

SKIN CONTACT:
Irritation can occur following direct contact with this material. Symptoms might
include itching, redness, swelling or pain. Allergic skin reaction is not
expected.

EYE CONTACT:
Irritation can occur following direct contact with this material. Symptoms might
include redness, swelling, blurred vision or pain.

INHALATION:
Effects of breathing dust are not known. Symptoms of toxicity might include
nausea, vomiting or reduced blood pressure when standing.

INGESTION:
Toxicity following ingestion can occur. Signs of toxicity might include nausea,
vomiting or reduced blood pressure when standing.

CONDITIONS AGGRAVATED BY EXPOSURE:
Over exposure might impair milk production in breast feeding mothers, based on
studies in animals.

4. PIRST-AID MEASURES

SKIN CONTACT:

DATE APPROVED: 10 Augult 90 DATE RWISED 15 ?ohmry 9S PRINTED: 06 July 85
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MSDS NUMBER: 10000168 PAGR: 2
MATERIAL SAFETY DATA SHERT
Remove contaminated clothing and flush exposed area vith water. Obtain medical
assistance if irritation occurs.
NOTE TO PHYSICIAN:
None.
EYE CONTACT:
Flush eyes continuously with water for at least 15 minutes and cbtain immediate
medical attention.
NOTE TO PHYSICIAN:
Consider further flushing of eyes with large amounts of water or
saline. Because of the possibility for permanent eye damage, refer all
such cases to an ophthalmologist.
INHEALATION: .
Move exposed subject to fresh air. Seek medical assistance in case of known or
possible oversxposure to this material or with symptoms including chest pain,
difficulty breathing, loss of consciousness or other adverse effects which may
be delayed. IF BREATHING HAS STOPPED, START BASIC LIFE SUPPORT AND SEEK
IMMEDIATE MEDICAL ATTENTION.
NOTE TO PHYSICIAN:
For combustion products, refer to section number S.
INGRSTION:
In the event of swallowing this material, seek medical assistance. Do not induce
vomiting. .
NOTE TO PHYSICIAN:
This material is a D2-dopamine agonist. In cases of overexposure,
treatment should be supportive and symptomatic. A dopamine antagonist,
such as domperidone, might be effective to block peripheral
dopaminergic effects. This material is not corrosive.
ANTIDOTES::
None known.

S .FIRE-PIGHTING MEASURES

FIRE CONTROL:
Use water, carbon dioxide, foam or dry chemical extinguishers. Toxic or
corrosive gases are expected from fires involving this material.
SPECIAL FIREFIGHTING PROCEDURES:
Since toxic, corrosive or flammable vapours might be evolved from fires
involving this material, self contained breathing apparatus and full
protective equipment are recommended for firefighters. Move containers
from the fire area if possible without increased perscnal risk. If
possible, contain and collect firefighting water for later disposal.
Refer to MSDS Section 10 for expected thermal decomposition products.

6. ACCIDENTAL RELEASE MEASURES

SPILLS:
Remove or shut off all sources of ignition. Do not allow into drains.

Instzuct all personnel not involved in clean up operations to keep at a
designated, safe distance. Wear protective clothing and equipment
consistent with the degree of hazard. Carefully scoop up the spillage,
avoid dust generation and place in a suitable, properly labeled
container for recovery or disposal. Take care to avoid excessive dust
during cleanup. Wash down spillage area with copiocus amounts of water.
This must only be undertaken if waste water can be directed to an
on-gite waste water treatment system.

DECONTAMINATION PROCEDURES:
Water based detergents should be effactive in clean-up and

decontamination operations, but protective equipment must me worn to

1S February 95 PRINTED: 06 July 95

DATE APPROVED: 10 August 30 DATE REVISED:
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MSDS NUMBER: 10000188 PAGK: 3
MATERIAL SAFPETY DATA SHEET

avoid skin contact.

7. HANDLING AND STORAGE

HANDLING:
All plant, equipment and operators must be earthed (groundad) to ensure that no
isolated conductors are present. Minimise the use of plastics wvhen handling this
material. This material is of low conductivity and coupled with its appreciable
charge decay time might represent a source of electrostatic charge accumulation.
Use only with adequate local exhaust ventilation or enclosure to routinely
control airborne dust levels below published exposure limits.

STORAGE:
Avoid prolonged storage at slevated temperatures (greater than room temperature,
approximately 20 degrees C). Keep in tightly closed containers or packages away
from moisture.

8. EXPOSURE CONTROLS/PERSONAL PROTRCTION

EXPOSURE CONTROLS : .
ROPINIROLE:
SmithKline Beecham (PEL) :
0.02 MG/M3 (8 HR TWA)
INDUSTRIAL HYGIENE METHOD:
SB/1127 analytical method.
PERSONAL PROTECTION:

RESPIRATORS:
If dust is present, a laboratory fume hood, local exhaust ventilation or
an appropriate respirator should be used. The specific type used will be
determined by air concentrations present. Follow local regulations for
respirator use in the workplace.
GLOVES :
Wear impervious gloves.
EYE PROTECTION:
Wear chemical splash goggles when handling this material.
HYGIENE PRACTICES:
Wash hands and arms thoroughly after handling this material.
Clean up spills immediately. :
OTHER PROTECTIVE EQUIPMENT:
Wear lab coat or other protective clothing with leng sleeves.
An eye wash station should be available.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE :
White to pale grsenish yellow powder.
FLASH POINT:
Expected to be greater than S5 degrees C.
AUTOIGNITION TEMPERATURE:
Not determined.
LOWER EXPLOSIVE LIMIT
Not applicable for solids.
UPPER EXPLOSIVE LIMIT:
Not applicable for solids.
MELTING POINT:
Approximately 245 degrees C.
BOILING POINT:
Not applicable.

DATE APPROVED: 10 August 90 DATE REVISED: 15 February 95 PRINTED: 06 July 95
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MSDS NUMBER: 10000188 PAGE: 4
MATERIAL SAFETY DATA SHERT
Expected to be negligible.
VAPOUR PRESSURE:
Not determined.
EVAPORATION RATE:
Not determined.
VOLATILE COMPONENTS (%) :
None expected.
VISCOSITY:
Not applicable for solids.
PH OF AQUEOUS SOLUTIONS:
Not determined.
RELATIVE DENSITY:
Not dstermined.
CONDUCTIVITY:
Not applicable for solids.
OCTANOL/NATER DISTRIBUTION COEFFICIENT:
Log P = 3.32 in phosphate buffer at pH 7.4.
DISSOCIATION CONSTANT (pKA):
9.5 for tertiary amine, 11.6 for indole nitrogen.
SOLUBILITY: .
Soluble in water (133 mg/ml) and dilute hydrochloric acid.
Slightly soluble in ethyl alcohol.
Insoluble in methylene chloride.
OXYGEN BALANCE: .
This material is considered to be of low energy hazaxd potential based on
oxygen balance calculated as minus 234.
TRAIN FIRE TEST:
Since this material has not been train fire tested, it should be assumed
to support combustion in bulk quantities.
DUST EXPLOSIVITY:
Classification: A
Minimum explosive concentration (grams/cubic metre): Not determined.
Minimum ignition temperature - cloud (degreas C): Not determined.
Minimum ignition temperature - layer (degrees C): Not determined.
Minimum oxygen concentration (¥ v/v): Not determined.
Explosion characteristics:
Pmax (barx): 6.9 .
dP/AT (bar/second): 875
Kst (bar metre/second): 237
St class: 2
DUST ELECTRICAL PROPERTIES:
Minimum ignition energy (mjoules): 10 to 15
Registivity at ambient humidity (chm meter): 2 x 10el2
Charge decay time at ambient humidity (seconds): 41
Resistivity at low humidity (chm metre): 1 x 10el3
Charge decay time at low humidity (seconds): 4245

10. STABILITY AND REACTIVITY

CONDITIONS TO AVOID:

Avoid direct sunlight, conditions that might generate heat and

dispersion as a dust cloud.

INCOMPATIBILITY:

Not determined.
STABILITY:

This material is expected to be stable.
THERMAL STABILITY:

DATE APPROVED: 10 August 90 DATE REVISED: 15 February 95 PRINTED: 06 July 95
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NSDS NUMBER: 10000188 PAGE: S
MATERIAL SAFETY DATA SHEET
Differential scanning calorimetry: Not determined.
Accelerating rate calorimeter: Not deternmined.
HAZARDOUS POLYMERIZATION:
Not expected to occur.
HAZARDOUS DECOMPOSITION PRODUCTS:
Not identified.
FPIRE AND EXPLOSION HAZARDS:
Not identified. As with many organic dusts, explosions might rasult
when excessive dust concentrations are present.

11l. TOXICOLOGICAL INFORMATION

ORAL TOXICITY:
Oral 1DS0 values were 983 mg/kg in rats and 749 mg/kg in mice. This
material exhibited moderate toxicity following a single, oral treatment.
INHALATION TOXICITY: : ]
Not determined.

SKIN IRRITATION:
This material was classified as a mild irritant to rabbit skin. Redness

occurred up to cne day following direct application in rabbits for 4

’ hours. Skin appeared normal two days after tresatment.

EYE IRRITATION:
This material was classified as a moderate irritant in rabbit eyes.
Conjunctival redness, swelling and discharge, with iricis and corneal
opacity occurred up to 3 days after direct application in rabbits. Eyes
appeared normal 7 days after treatment. Water irrigatica reduced
irritation.

SENSITIZATION:
This material was classified as a non-sensitiser to guinea pig skin. No
adverse skin reactions or irritation occurred in guinea pigs used to
test for allergic- reaction or semsitisation (maximisation test).

MOTAGENICITY:
This material was not mutagenic in bacteria (Ames test) or other
laboratory tests (in vivo cytogentics, mouse lymphoma test and mouse
micronucleus test). ’ ’

CARCINOGENICITY: )
This material is listed as an animal carcinogen according to SB
criteria (category 2). It is not listed as a carcinogen by IARC, NTP or
US OSHA.

REPRODUCTIVE EFFECTS:
No teratogenic effects (birth defects) occurred in rabbits. In studies

with rats, teratogenic effects occurred at high dose levels
significantly higher than human clinical doses. After birth, dscreased
pup growth also occurred apparently related to impaired maternal
lactation.

OTHER EBFFECTS:
This material is a dopamine D2 receptor agonist developed for use in the
treatment of Parkinson's Disease. .

12. ECOLOGICAL INFORMATION

ACUTE AQUATIC EFFECTS:
Not determined.

BIODEGRADATION:
Expected to be fairly biodegradable.

ACTIVATED SLUDGE RESPIRATION INHIBITION (OECD 209 PROTOCAL) :
Not determined.

DATE APPROVED: 10 August 90

DATE REVISED: 15 February 95 PRINTED: 06 July 95
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MSDS NUMBER: 10000188 ] PAGE: 6
MATERIAL SAFETY DATA SHRET
Not determined.
OTHER EFFECTS:
Not determined.

13. DISPOSAL CONSIDERATIONS

Collect for recycling or recovery, if possible. Dispose of matsrial on site in
a licensed chemical incinerator, if allowed by the incinerator license or
permit. If no on-site incinerator is available, dispose of material in a
licensed commercial chemical incinerator.

14. TRAMSPORT INPORMATION

Proper Shipping Name: Not applicable.
Technical Name: Not applicable.
UN Number: Mot applicable.
FOR AIR TRANSPORT (IATA REQUIREMENTS) :
) Non-hazardous according to IATA requirements.
FOR MARITIME TRANSPORT (IMDG REQUIREMENTS) :
Non-hazardous according to IMDG rsquirements. :
FOR UNITED STATES GROUND TRANSPORT (DOT REQUIREMENTS) :
Non-hazardous according to US DOT rsquirements.
FOR EUROPEAN GROUND TRANSPORT (ADR/RID REQUIREMENTS) :
’ Non-hazardous according to ADR/RID requirements.

15. REGULATORY INFORMATION

EUROPEAN UNION CLASSIFICATION AND LABELLING REQUIREMENTS:

" PIRE CLASSIFICATION

Not classified as a significant fire hazard
HEALTH CLASSIFICATION
Harmful Irritant

ENVIRONMENTAL CLASSIFICATION

{Leave blank)
RISK PHRASES:

Harmful if swallowed. (R22)

Irritating to eyes.( R36)
SAFETY PHRASES:

Avoid contact with eyes. (S25)

In case of contact with eyes, rinse immediately with plenty of water and seek
medical advice. (S26)

Wear suitable protective clothing. (S36)
SYMBOL: '

Saint Andrew's Cross. (Xn) & Saint Andrew's Cross. (Xi)

16. OTHER INFORMATION

HAZARD LABELLING:
¢we+ NOT CLASSIFIED AS A SIGNIFICANT FIRE HAZARD  w*=~
*w** HARMFUL & IRRITANT  wwew
wew»* CAUTION - ENVIRONMENTAL HAZARD NOT FULLY IDENTIFIERD btk
** HARMFUL IF SWALLOWED.
** IRRITATING TO EYES.
** AVOID CONTACT WITH EYES.

DATE REVISED: 15 February 95 PRINTED: 06 July 95

DATE APPROVED: 10 August 90
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MSDS NUMBER: 10000188 PAGE: 7
MATERIAL SAFETY DATA SEEET
** IN CASE OF CONTACT WITH EYRS, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MRDICAL ADVICE.
** WEAR SUITABLE PROTECTIVE CLOTHING.
** TARGET ORGAN- ‘NO SPECIFIC TARGET ORGAN EFFECTS KNOWN.
** SYMBOL: SAINT AMDREW'S CROSS. (XN) & SAINT ANDREW'S CROSS . (XI)

REPERENCRS :
SB HAZARD DETERMINATION

OTHER INFORMATION:
IF HMIS RATINGS ARE USED AT YOUR SITE, USE THE FOLLONING:
HEALTH = 1 FIRB= 1 REACTIVITY = 0

10 August 90

DATE APPROVED:

DATE REVISED: 1S February 95 PRINTED: 06 July 95
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ROPINEROLE (SK&F 101468)

SMITHKLINE BEECHAM ENVIRONMENTAL RESEARCH LABORATORY
SUMMARY OF ENVIRONMENTAL DATA
CURRENT AS OF 06 JANUARY 1887

STRUCTURE CigHaiN:O
Hy

CHon

NH

SMILES - O=C(Nc(c1c(cc2)CCN(CCC)CCC)e2)C
MOLECULAR WEIGHT - free base 260.38, HC! salt 296.84 g/mol (IND 31,713 CMC)
CAS # - 91374-20-8

ENVIRONMENTAL FATE

Solubllity (IND 31,713 CMC)
Soivent Solubiity (mg/iL)

Water (pH ?7) 133000
0.1 MHCI 88900
0.1 N NaOH >3700
EtOH 4200
methylene chioride 300

PK,
(Physicochemical Characierization of SK&F 101468-A, SK&F Report CPOOZBA)
pK,=8.5 (tertiary amine)
pKo=11.6 (indole nitrogen)

(Further Physicochemical Properties of SK&F 101468A, SK&F Report cwoozaA)
pK, = 9.68 (tertiary amine) .
PK2 = 12.43 (indole nitrogen)

Activated Sludge Adsorption (ERL study S84015P, lyophilized siudge solids) -
Preliminary Kinetics Experiment (A)
e time to equilibrium < 2.4 hours
¢ mean K, after 2.4 hours = 5§5.7 + 12.6 (SD) mL/g (log K¢=1.75)

SK&F 101488 Data Summary, print date 01/09/97 Page 1ot 4
Amended page 000094
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Definitive Isotherm Determination (B)
'FWMOMMM.IOQKSLQ(K:B&Z)
* isotherm siope, 1/n = 0.967 (a 1/n value of 1.00 indicates Ky is independant
of test chemical concentration) .
« isotherm linear correlation coefficient, R® = 0.998

Octanol/Watsr Partition Coefficient
(Physicochemical Characterization of SKAF 101468A, SK&F Report CPO02BA)
log Py, at pH 7.4 = 3,32 (by HPLC method)

(Further Physicochemical Properties of SK&F 101468A, SKAF Report CWD0284)
l0g Dow &t pH 8.432.33 (by shake flask method) o

UVivis Spectrum
(Physicochemical Characterization of SK&F 101468-A, SK&F Report CP 002 BA)
. pH 3 _ _
10 ug fvml (3.84 x 105 M)
Arax=249 nm
€,=31.07 Ug-cm (9.22 x 103 M-1-c'Y)
UVAis cutoff ~-300 nm

Dirsct Photolysis (ERL study S94013P)

Not experimentally determined. Direct photolysis kinetics estimated using the
procedures of Leifer (1988, The Kinetics of Environmental Aquatic
Photochemistry: Theory and Practice, American Chemical Society,

‘Washington, D.C., 304 pps.). Assumed ¢y = 0.05.

summer irradiance winter irradiance

PH ke (day") iz (days) ke (day")  tiz (days)
5 268E3 259 1.16E4 5970
7 1.60E:3 433 §.056-5 13700
9 236E3 204 8.75€-5 7920

Henry's Law Constant (ERL stud! S95002P)
experimental H, = 5.69 x10”7 m*atm/mol,
siope of volatilization curve not significantly different from zero at =0.05

* SK&F 101468 Detn Summexy, print dele 01/09/97 Page 20l 4

Amended page ' 000095
000258
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ENVIRONMENTAL EFFECTS

- Biuegill sunfish 96 hour acute (Wildiife Intemational. Ltd. study 374A-101)
EC50= 11 mgiL
NOEC = 3.7 mg/L

Daphnia magna 48 hour acute (ERL Study)
EC50 = 41.1 mgL*
NOEC = 4.4 mgL*

* preliminary data

OTHER |

Stability - (Physicochemical Characterization of SK&F 101488-A, SK&F Report CP
002 BA) The neat drug substance was stable for 5 weeks from 30 to 60 °C at up to
75% relative humidity in the dark. When exposed to 600-700 foot-candies of
illumination from a sunlamp, -5% degradation was observed over 5 weeks.

In aqueous solution under darksned storage conditions, dﬁng substance stability

appears to be inversely related to pH:
Degradation of 2 mg/mL Solutions of SK&F 101468 Stored at 85 °C for 4 Days:
~ . | initial pH % of Initial Remaining
' 3.00 1018
4.28 - 929
545 - 69.5
6.30 40.9
7.51 ' 113
8.98 57

In summary, aqueous solutions of SK&F 101468 shouid be prepared at low pH
and stored in the dark at low temperature to maximize drug substance stability.

Metabollsm - Metabolism of 14C-SK&F 101468 was determined in 4 human
subjects by two doses separated by at least 28 days. Excretion of 14C was rapid

and essentially complete following both intravenous and oral doses. Most of 14C
activity was excreted in-urine. Metabolism was extensive (Figure 1).
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Figure 1. Human Metabolltes of 14C-8KAF 101488 (> 10%)

W(%:'c ~ S~

SK&F 101468 (parent) (~10%) SK&F 1045857 (~32-45%)

SK&F 097930 (~10%) SK&F 089124 (-10%)
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ENVIRONMENTAL ASSESSMENT

Ropinirole (SK&F 101468) Tablets

NDA # 20-658

STATUTORY INSTRUMENTS FOR THE UNITED KINGDOM
APPLICABLE TO THE PRODUCTION OF ROPINIROLE

WASTE ONLAND

PUBLIC HEALTH (SCOTLAND) ACT 1897
PUBLIC HEALTH ACT 1936
PUBLIC HEALTH ACT 1961
PUBLIC HEALTH (RECURRING NUISANCES) ACT 1969
CONTROL OF POLLUTIQN ACT 1974
ENVIRONMENTAL PROTECTION ACT 1990
CIVIC GOVERNMENT (SCOTLAND) ACT 1982
" CONTROL OF POLLUTION ACT 1974, THE COLLECTION AND DISPOSAL OF
WASTE REGULATIONS
CONTROL OF POLLUTION (AMENDMENT) ACT 1989
CONTROL OF POLLUTION (SPECIAL WASTE) REGULATIONS 1980 .

POLL W

PUBLIC HEALTH ACT 1936

PUBLIC HEALTH (DRAINING OF TRADE PREMISES) ACT 1937
SEWERAGE (SCOTLAND) ACT 1968

CONTROL OF POLLUTION ACT 1974

ENVIRONMENTAL PROTECTION ACT 1990

RIVERS (PREVENTIONS OF POLLUTION) (SCOTLAND) ACT 1951
RIVERS (PREVENTIONS OF POLLUTION) (SCOTLAND) ACT 1965
RIVERS (PREVENTIONS OF POLLUTION) (SCOTLAND) ACT 1964
WATER RESOURCES ACT 1963

COUNTRYSIDE ACT 1968

WATER (SCOTLAND) ACT 1980

DRAINAGE ACT 1976

WATER ACT 1989

CONTROL OF POLLUTION (CONSENTS FOR DISCHARGES, ETC.)
(SECRETARY OF STATE FUNCTIONS) REGULATIONS 1989
TRADE EFFLUENTS (PRESCRIBED PROCESSES AND SUBSTANCES)

REGULATIONS 1989
CONTROL OF POLLUTION (REGISTERS) REGULATIONS 1989

960099
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Ropinirole (SK&F 101468 blets
NDA # 20-658

POLLUTION OF THE SEA
FOOD AND ENVIRONMENT PROTECTION ACT 1985

ATMOSPHERIC POLLUTION

ALKALIL &c. WORKS REGULATIONS ACT, 1906
CLEAN AIR ACT 1956
CLEAN AIR ACT 1968
HEALTH AND SAFETY AT WORK, ETC. ACT 1974

- HIGHWAYS ACT 1980
CLEAN AIR (HEIGHT OF CHIMNEYS EXEMPTION) (SCOTLAND)
REGULATIONS 1969
BUILDING STANDARDS (SCOTLAND) REGULATIONS 1981
CONTROL OF ATMOSPHERIC POLLUTION (EXEMPTED PREMISES)
(SCOTLAND) REGULATIONS 1982
CONTROL OF ATMOSPHERIC POLLUTION (APPEALS) (SCOTLAND)
REGULATIONS 1982
AIR QUALITY STANDARDS REGULATIONS 1989
CONTROL OF INDUSTRIAL AIR POLLUTION (REGISTRATION OF WORKS)

REGULATIONS 1989
CONTROL OF ASBESTOS IN THE AIR REGULATIONS 1990

NOISE POLLUTION

PUBLIC HEALTH ACT 1936 STATUTORY NUISANCE

CONTROL OF POLLUTION ACT 1974

ENVIRONMENTAL PROTECTION ACT 1990 ‘
CONTROL OF NOISE (MEASUREMENT AND REGISTERS) REGULATIONS 1976
CONTROL OF NOISE (APPEALS) (SCOTLAND) REGULATIONS 1983

CONTROL OF NOISE (CODES OF PRACTICE FOR CONSTRUCTION AND OPEN"

SPACES)- 1985
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