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Document No. 2640

DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Chapter 61

Statutory Authority: 44-56-30, 48-1-10 et seq., 1-23-10 et seq.

R.61-79, Hazardous Waste Management

Synopsis:  

The Department of Health and Environmental Control will amend R.61-79, Hazardous Waste Management Regulations, to add listings for certain organotin manufacturing residues. The Department will add South Carolina-designated hazardous wastes from specific sources to current regulations by including waste residues from the manufacture of organotin compounds, which contain tri- (organo) substituted organotin compounds, to include tributyltin and its analogs.  These South Carolina-designated hazardous wastes will be included in the 261.32 hazardous waste list, and the new South Carolina-designated hazardous waste constituents will  also be incorporated into 261 Appendix VII, 261 Appendix VIII, and 264 Appendix IX.  See Discussion below  and Statement of Need and Reasonableness herein.

The Notice of Drafting was published December 22, 2000.  One comment was received, which stated that one of the companies releasing these proposed South Carolina-designated hazardous wastes has modified its process to recycle future wastes.  The Notice of Proposed Regulations published on July 27, 2001, received one favorable comment and no critical comments.  Only DHEC staff attended the Staff Informational Forum on August 27, 2001. See also Discussion of Proposed Revisions and Statement of Reasonableness.

Discussion of Revisions:

	Section Citation
	Explanation of Changes: to enable the State to regulate certain organotin wastes

	261.32 Table
	Amend Table heading to include "SC" in addition to EPA and to change "#" to "No." Add section at end of table for Organotin wastes, define, indicate toxicity (T)

	261.32 Appendix VII
	Amend Table heading to include SC in addition to EPA

Add K900

	261 Appendix VIII
	Add nine organotin listings to Hazardous Constituents, including common name, chemical abstracts name, chemical abstracts number.

	264 Appendix IX
	Add Tributyltin  as Common Name,  688-73-3 as CAS RN,
Tributylstannane as Chemical abstracts service index name, NOAA 1993 10 as Suggested methods, and  0.5 as PQL ((g/L) .  Add footnote 10 for nonessential matrices.


Instructions: Amend R. 61-79 with each amendment provided with the text as follows:

Text of Amendments:
The following sections are added to R.61-79.26.32 Table

The following solid wastes are listed hazardous wastes from specific sources unless they are excluded under 260.20 and 260.22 and listed in 261 Appendix IX:

	Industry, SC & EPA hazardous waste No. 
	261.32  Hazardous Wastes from specific sources
	Hazard code

	Organotins:
	
	

	K900
	Waste residues from the manufacture of organotin compounds which contain tri-(organo) substituted tin compounds, to include tributyltin and its analogs.
	(T)


261 Appendix VII - Basis for Listing Hazardous Waste

	EPA/SC Hazardous Waste.
	Hazardous constituents for which listed

	K900
	Tributyltin, Tributyltin Oxide, Tributyltin Chloride, Tributyltin Hydroxide, Tributyltin Bromide, Tributyltin Acetate, Tributyltin Fluoride, Triethyltin, Triethyltin Chloride


261 Appendix VIII - Hazardous Constituents
	Common name
	Chemical abstracts name
	Chemical Abstracts No.

	Tributyltin
	Tributylstannane
	688-73-3

	Tributyltin Oxide
	Bis(tri-n-butyltin) Oxide
	56-35-9

	Tributyltin Chloride
	Tributylchlorostannane
	1461-22-9

	Tributyltin Hydroxide
	Tributylhydroxystannane
	1067-97-6

	Tributyltin Bromide
	Tributylbromostannane
	1461-23-0

	Tributyltin Acetate
	(acetyloxy)tributylstannane
	56-36-0

	Tributyltin Fluoride
	Tributylfluorostannane
	1983-23-0

	Triethyltin
	Triethylstannane
	997-50-2

	Triethyltin Chloride
	Triethyltin Chloride
	994-31-0


264 Appendix IX - Groundwater Monitoring List

	Common Name 2
	CAS RN 3
	Chemical abstracts service index name 4
	Suggested methods 5
	PQL ((g/L)6

	Tributyltin
	688-73-3
	Tributylstannane
	NOAA-1993 10
	0.5


10 For nonessential matrices, consult with Department regarding methods before collection.

Preliminary Fiscal Impact Statement:

There will be no increased costs to the State or its political subdivisions.

Statement of Need and Reasonableness:
This Statement of Need and Reasonableness complies with S. C. Code Ann. Section 1-23-115(C)(1)-(3) and (9)-(11).  This amendment will require legislative review.

I.
DESCRIPTION OF REGULATION:

Proposed amendment of Regulation  61-79, Hazardous Waste Management Regulations

Purpose: The purpose of this amendment is to bring certain organotin compounds under State hazardous waste management regulation. Past organotin waste management practices in South Carolina have resulted in extensive environmental and ecosystem damage from these organotin compounds. Application of hazardous waste program requirements to this waste stream is appropriate for protection of public health and the environment. The Department is statutorily required to promulgate regulations, procedures, or standards as may be necessary to protect the health and safety of the public, the health of living organisms, and the environment. The Department has determined that hazardous waste oversight is required because these wastes have demonstrated the ability to adversely impact public health, other life forms, and the environment when not managed correctly 

Authority:  The proposed amendment will continue to be in accord with the federal authorization requirements of the U.S. Environmental Protection Agency Resource Conservation and Recovery Act of 1976 as amended, Title II, Subtitle C Section 3009; South Carolina Hazardous Waste Management Act 44-56-30 et seq.; the Pollution Control Act 48-1-10 et seq.; and the Administrative Procedures Act 1-23-10 et seq.

Plan for implementation:  The proposed amendments, after public comment and Department response, would be incorporated within R.61-79 upon approval of the Board, General Assembly, and publication in the State Register.  Because the primary communication and enforcement tools of the Department are its regulations, the regulatory approach to resolving recurring environmental and public health concerns is the most feasible and cost effective approach available.  The proposed modifications would be implemented in the same manner as other regulations are implemented.

II.
DETERMINATION OF NEED AND REASONABLENESS OF THE PROPOSED REGULATION BASED ON ALL FACTORS HEREIN AND EXPECTED BENEFITS:

Past organotin waste management practices in South Carolina have resulted in extensive environmental and ecosystem damage from these organotin compounds. Application of hazardous waste program requirements to this waste stream is appropriate for protection of public health and the environment. The Department is statutorily required to promulgate regulations, procedures, or standards as may be necessary to protect the health and safety of the public, the health of living organisms, and the environment. The Department has determined that hazardous waste oversight is required because these wastes have demonstrated the ability to adversely impact public health, other life forms, and the environment when not managed correctly. The Department has used EPA and South Carolina Hazardous Waste Regulations (R.61-79.261.11) as criteria for making this determination.

The Department, after considering the following factors, concludes that these wastes have been demonstrated capable of posing a substantial present or potential hazard to human health, other life forms, or the environment when improperly treated, stored, transported or disposed of, or otherwise managed:


(i)
The nature of the toxicity presented by the constituent: Releases of organotin compounds to South Carolina surface waters have resulted in fish kills and contaminated waterways which require remediation. Organotin compounds are toxic to the ecosystem, specifically aquatic life, including most freshwater sport fishing species found in South Carolina, at levels less than 10 parts per billion, ug/L. Tributyltins (TBT), also referred to as trisubstituted organotins, readily sorb to sediments and suspended solids and can persist there. TBT concentrations in water and suspended matter are predicted to decrease rapidly and TBT concentrations in sediment and benthic organisms decrease at a much slower rate. Scientific literature demonstrates that tributyltin (TBT) has chronic effects on certain aquatic organisms, including Algae, Zooplankton, Amphipods, Molluscs, Bivalves, Gastropods, and Crustaceae at extremely low concentrations ranging from 1-1000 parts per trillion (ng/L). Already, concern over the long-term environmental effects of TBT has prompted restrictions on the use of TBT antifoulant paints in Europe and the United States. In 1954 in Stalinon, France, triethyltin was determined to have caused the death of 110 persons, as a toxic contaminant in medication. In 1999 in Jiangxi Province, China, more than 1000 persons were poisoned by organotin compounds, hospitalizing hundreds, with 3 persons dying.


(ii)
The concentration of the constituent in the waste: The high biological activity of some compounds toward aquatic organisms lead to deleterious impacts in aquatic ecosystems. Typically, mono-, di-, and tributyltin are found in raw wastewater in the range of 200 to 500 ng/l, and 500 to 1000μg/kg (dry matter) in sludge from wastewater treatment plants that receive waters from organotin manufacturers.


(iii)
The potential of the constituent or any toxic degradation product of the constituent to migrate from the waste into the environment under the types of improper management considered in R.61-79.261.11(a)(3)(vii). The fate of organotins in lakes is the result of a combination of transport phenomena, including dilution into the surroundings and scavenging to sediments, microbial and algal biodegradation, and transfer into biota (aquatic food chain), where much higher TBT concentrations occur than in the water column.   Releases of oganotins to surface waters can result in persistence of these constituents in sediments, which can be a continuing threat to aquatic life if released through storm events. 


(iv)
The persistence of the constituent or any toxic degradation product of the constituent. Dated sediment cores indicate that TBT is very persistent in anoxic lake sediments and are stored there for long periods of time.  Hence, sedimentation and persistence in anoxic lake sediments plays a pivotal role in the fate of these compounds in lakes.  Anaerobic processes may not be very significant for the environmental degradation of TBT. In general these organotins can be very persistent in sediments.  They either adsorb onto particulate matter, and are thus more likely to be removed from the water into the sediments, or they stay in the dissolved phase, from which they are more likely to be accumulated by aquatic organisms. In the dissolved state, tributyltin can also be adsorbed by bacteria.  Tributyltin is not generally persistent in water;  however, it is stored in sediments for a period of years to more than a decade.  Unless remediated, the contaminated sediments in these water bodies could release oganotins for a long period of time. 


(v)
The potential for the constituent or any toxic degradation product of the constituent to degrade into non-harmful constituents and the rate of degradation. Organotins degrade stepwise with exposure to ultra violet light and oxygen to less- but still harmful organic compounds. 


(vi)
The degree to which the constituent or any degradation product of the constituent bioaccumulates in ecosystems. TBT is rapidly accumulated in aquatic organisms.  Bioconcentration of zenobiotic compounds is important with respect to biomagnification within the food web and contamination of human diet. Both storage and elimination of toxics are affected by the organism's biotransformation capacity.  These biologically catalyzed chemical conversions are the basis for mechanisms that govern the persistence, bioconcentration, and toxicity of zenobiotics.  Also, with respect to the behavior of a chemical in an entire ecosystem, biotransofrmations by aquatic organisms along with physicochemical transport and transformation processes dictate the overall fate in the environment. Aquatic organisms can concentrate organotin products from the water, suspended particles, organic matter, sediment, and detritus into the lake or river. 


(vii)
The plausible types of improper management to which the waste could be subjected. Improper management has been demonstrated through leaks, spills, stormwater transport of leaks & spills; also during transportation, packaging, and handling.  Conventional wastewater treatment plants may be damaged by this waste stream and subsequently release the hazardous constituents into surface waters.


(viii)
The quantities of the waste generated at individual generation sites or on a regional or national basis. Kentucky, Alabama, New Jersey, and South Carolina are known to generate organotins. Compiled data summarizing quantities generated is not available.  Some of the wastes in South Carolina have been sent to Subtitle D landfills and the volumes have not been documented.


(ix)
The nature and severity of the human health and environmental damage that has occurred as a result of the improper management of wastes containing the constituent. Most of the environmental damage which has occurred in South Carolina took place on private land; therefore the State damage assessment team did not perform the assessment which would have taken place on State waters.  The State, however, found that almost all life had died in the lake most affected.  Storm events that cause a significant mixing of sediments in Red Bank Creek, Crystal Lake, Durham Pond, or Congaree Creek could result in surface water concentrations high enough to once again cause a fish kill.


(x)
Action taken by other governmental agencies or regulatory programs based on the health or environmental hazard posed by the waste or waste constituent. The United States Environmental Protection Agency (USEPA) has established draft ambient water quality criteria for tributyltin. Other states have listed organotins as hazardous wastes after demonstration of high contamination in harbors and coastal areas caused by TBT anti‑fouling treatments on boats.  There has been a world effort to remove this product from products, particularly from paints; other countries (including France, Norway, Finland, Germany and U.K.) have banned and/or controlled the use of TBT‑containing antifouling paints. The use of tributyltin on boats, except for military ships, will be banned in the United States after 2003.


(xi)
Such other factors as may be appropriate. Although the industry, particularly as it organizes itself as ORTEP Association (Organotin Environmental Programme), has been successful in publishing reassuring technical reviews which discount harmful effects of organotin on human health and the environment, independent peer-reviewed publications document that mismanagement of organotins clearly causes a variety of negative impacts to human health and the environment.
In addition, the Department may list classes or types of solid waste as hazardous waste if it has reason to believe that individual wastes, within the class or type of waste, typically or frequently are hazardous under the definition of hazardous waste found in 261.3 or Section 1004(5) of the Solid Waste Disposal Act, as amended by the Resource Conservation and Recovery Act of 1976, as amended, 42 U.S.C. section 6901.

III.
DETERMINATION OF COSTS AND BENEFITS:

The Benefit/Cost determination is uncertain because financial information for private facilities is not available to the State. However, the cost of management of wastewater treatment facilities will be significantly reduced if the State regulates organotins. Past organotin waste management practices in South Carolina have resulted in releases of untreated organotin compounds which have resulted in several fish kill events on private property as well as permanent damage to two water treatment facilities; one of the facilities cost $3 million to repair; the other facility closed permanently; in addition, the temporary doubling of the cost of replacement water to about 15,000 residences.

The total cost of evaluation and possible remediation of approximately sixteen miles of organotin contaminated surface waters has not yet been determined.  The cost is likely to be significant given that the cost of excavating hazardous wastes averages $10/ton; shipping costs about $50/ton; burial costs about $150/ton; and incineration costs average about $1,000/ton.  If oxidation is required for destruction, that will be more expensive.  EPA reports cleanup costs predictions for releases of concern will not be available until the volumes of waste and the potentially unusual treatment methods are identified. 

IV.
UNCERTAINTIES OF ESTIMATES:

Although the Department has been informally advised there are companies which might be inadvertently affected by this listing, the Department has not been able to obtain specific information.  Staff anticipates that by the Department addressing wastes from specific sources (261.32), such unintended consequences will be avoided.  The purpose of the Notice of Proposed Regulation is to solicit specific information and advice upon which to base a proposed Final Regulation, and clear up this uncertainty.

V.
EFFECT ON ENVIRONMENT AND PUBLIC HEALTH. 

This proposed regulation provides prevention measures to reduce the chance of future releases and should avoid dangerous exposures of certain organotin compounds upon public health, other life forms, and the environment. 

VI.
DETRIMENTAL EFFECT ON THE ENVIRONMENT AND PUBLIC HEALTH IF THE REGULATION IS NOT IMPLEMENTED. 

The releases of untreated organotin compounds have resulted in several fish kill events on private property as well as permanent damage to two water treatment facilities; one of the facilities cost $3 million to repair; the other facility closed permanently.  Most of the other environmental damage which has occurred in South Carolina took place on private land; therefore the State damage assessment team did not perform the assessment which would have taken place on State waters.  The State, however, found that almost all life had died in the lake most affected.

VII.
PLAN FOR IMPLEMENTATION: Upon publication in the State Register as a final regulation, amended regulations will be provided to the regulated community at cost through the Department's Freedom of Information Office.

